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Abstract

Introduction: Physical activity is associated with a reduced risk of several chronic diseases; however, its association with
cancer remains unclear, with mixed findings in the literature. This study investigated the relationship between exercise
status and cancer diagnosis in a representative sample of U.S. adults, hypothesizing that regular physical activity is
inversely associated with cancer diagnosis, independent of demographic and lifestyle factors.
Methods: Data from the 2017 to 2018 cycle of the National Health and Nutrition Examination Survey (NHANES) were
analyzed, including 5567 participants after excluding cases with missing data. Exercise status, based on self-reported
moderate or vigorous recreational activity, was the primary exposure variable, and history of cancer diagnosis was the
outcome. Logistic regression models were used, adjusting for age, sex, race/ethnicity, ratio of income to poverty, education
level, and obesity.
Results: This study analyzed data from 5,567 participants of the NHANES 2017-2018 survey. Regular physical activity
was associated with lower odds of a self-reported cancer diagnosis. The crude model showed a significant protective effect of
physical activity (OR = 0.66; 95% CI: 0.55–0.79; p < 0.001). After adjusting for covariates, this association persisted (OR
= 0.72; 95% CI: 0.58–0.90; p = 0.004). Sensitivity analyses confirmed the robustness of this relationship, highlighting the
potential protective role of physical activity on cancer prevalence.
Discussion: This study demonstrated an association between regular physical activity and reduced self-reported cancer
diagnoses among adults in the United States. While the findings emphasize the importance of physical activity in public
health strategies, the cross-sectional design and reliance on self-reported data limits causal interpretations. Aggregating
all cancer types may dilute cancer-specific associations, warranting future research to explore these relationships and to
establish causality through longitudinal designs.
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Introduction

Cancer remains one of the leading causes of mortality
worldwide, with an estimated 20 million new cases
and 9.7 million deaths in 2022, and it is projected
that nearly one in five people will develop cancer in
their lifetime (World Health Organization, 2020). Un-
derstanding modifiable factors that can help prevent
cancer is essential for improving public health out-
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comes. Physical activity (PA) is a modifiable factor
that has been widely recognized as a potential means
of reducing the risk of cancer and improving patient
survival (McTiernan et al., 2019). Investigating the
association between physical activity and cancer is
crucial in clinical research as it offers insights into
preventive strategies that could lessen the burden of
cancer worldwide.

Considerable research has demonstrated the pro-
tective effects of exercise against various cancers, in-
cluding breast, lung, and colon cancers (Lian & Luo,
2024; Matthews et al., 2020). Studies have suggested
that physical activity helps regulate body homeosta-
sis through anti-inflammatory mechanisms, immune
system activation, and hormone regulation, contribut-
ing to its antineoplastic effects (C et al., 2024). Regu-
lar physical activity offers several benefits that may
help reduce the risk of cancer. It may decrease insulin
and estrogen levels, which are linked to an increased
likelihood of certain cancers, particularly breast and
endometrial cancers (WCRF/AICR, 2018). In addi-
tion, physical exercise boosts the immune system,
improving the ability of the body to detect and de-
stroy cancer cells before they can multiply, and also
increases the circulation of immune cells, improving
immune surveillance. In addition, regular exercise
helps reduce chronic inflammation, a significant risk
factor for many cancers, by regulating inflammatory
markers and reducing the chances of tumor develop-
ment (Coussens & Werb, 2002).

Preclinical models and clinical-epidemiological
studies have shown that exercise can reduce tumor
growth and cancer risk (Idorn & Thor Straten, 2017).
However, gaps still exist in the literature, particularly
concerning the interaction between demographic fac-
tors such as age, gender, socioeconomic status, and
cancer risk. Moreover, the decision to develop a
sensitivity analysis to account for potential residual
confounders, such as lifestyle habits, can help to fur-
ther elucidate the specific role of exercise in cancer
prevention.

Therefore, this study aimed to evaluate the associa-
tion between physical activity and cancer risk among
adults using data from the NHANES 2017-2018,
which is a cross-sectional survey designed to assess
the health and nutrition of the non-institutionalized
resident U.S. civilian population. The study employs
Logistic regression models to analyze the relation-
ship between regular physical activity and the like-
lihood of cancer diagnosis, adjusting for relevant
demographic and socioeconomic variables. By ad-
dressing existing gaps in the literature, this study
seeks to provide further evidence supporting the
inclusion of physical activity in cancer prevention
guidelines, ultimately contributing to better public

health initiatives aimed at reducing the global burden
of cancer. These activities are accessible through com-
munity programs at the YMCA’s, the “Let’s Move”
campaign in schools, workplace wellness campaigns,
and healthcare guidance, helping overall well being
of the population with preventive interventions.

Materials and Methods

This descriptive, cross-sectional study was conducted
to determine the influence of exercise on cancer
prevalence among adults using data from the 2017 to
2018 National Health and Nutrition Examination Sur-
vey (NHANES). This survey collected health-related
data from a non-institutionalized U.S. population
living in 50 states and D. C., providing detailed in-
formation about demographic characteristics, health
conditions, physical activity, and socioeconomic fac-
tors.

A total of 16,211 participants were selected from
30 different locations; of these, 9,254 were examined,
with a final sample size of 5567. To assess the research
question “Is regular physical activity associated with
a lower prevalence of self-reported cancer diagnoses?”
A binary variable was created to represent exercise,
dividing the participants into two groups: those who
exercised regularly and those who did not.

Inclusion criteria were defined as patients with
complete data about the history of cancer during their
lifetime (“Ever told you had cancer or malignancy”)
and physical activity status (“Moderate and vigorous
recreational activities”). Any patient with missing
data for these variables was excluded.

Physical activity, the main exposure, was mea-
sured using the Global Physical Activity Question-
naire (GPAQ), which provides respondent-level data
from physical activity interviews. Multiple covari-
ates reported in the literature were included in the
analysis. Age was analyzed in quartiles because of
sample skewness. Sex was binary (male vs. female).
Ethnicity included categories such as non-Hispanic
White, non-Hispanic Black, Mexican American, other
Hispanics, and other/multiracial. Education level
was categorized as High School, Some College, and
College Graduate. Obesity was defined as a Body
Mass Index (BMI) equal to or higher than 30 kg/m2,
based on the guidelines established by the World
Health Organization (WHO, 2000), which categorizes
BMI values of 30 or higher as indicative of obesity.
In a sensitivity analysis, alcohol consumption was
included as a binary variable, categorized as moder-
ate drinkers (average ≤ 2 drinks per day) or heavy
drinkers (average >2 drinks per day) over the past
year, based on public health guidelines from the Na-
tional Institute on Alcohol Abuse and Alcoholism
(NIAAA); and smoking was used as a binary vari-
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able based on a positive history of smoking at least
100 cigarettes in lifetime (NIAAA, 2021).

The Poverty Family Income Ratio (PIR) calculation
used in this dataset represents the ratio of a family’s
income to the federal poverty threshold, adjusted
for family size and inflation for a given year. a PIR
1 means poverty level, 1.0-199 low income, PIR>2.0
middle to higher income (NHANCE, 2024).

Data cleaning, management, and analysis were per-
formed using STATA 18 BE statistical software. A
logistic regression model was used to examine the
relationship between exercise status and the likeli-
hood of having cancer. Two models were developed:
a crude model that included only exercise status (Fig-
ure 1) and an adjusted model that controlled for addi-
tional covariates such as age, gender, race/ethnicity,
education level, obesity, and poverty ratio (Figure 2).
In both models, a multivariable logistic regression
analysis was successfully performed to obtain impor-
tant information regarding the coefficient of correla-
tion, likelihood ratio (LR) chi-square, and pseudo-R².
Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated to estimate the strength of associ-
ations in both models. Statistical significance was
assessed using a threshold of P < 0.05.

The crude model assessed the direct association
between exercise and cancer using OR to measure
the unadjusted relationship. The adjusted model
included additional variables to better understand
the association while accounting for potential con-
founders. This approach allowed for a more accurate
view of the relationship between exercise status and
cancer risk, while considering demographic and so-
cioeconomic factors.

Sensitivity analyses were conducted to test the reli-
ability of the findings and to examine how other
health-related factors might influence the results.
Analyses of cancer risk included adults aged ≥ 20
years from the NHANES 2017–2018 dataset. Par-
ticipants with complete data on physical activity,
cancer diagnosis, and covariates such as age, sex,
race/ethnicity, education level, ratio of income to
poverty, educational level, and obesity were included
in the analyses. We excluded participants with miss-
ing data, including those who refused to answer or
answered “don’t know” about physical activity, can-
cer diagnosis, or any covariate used in our analysis.

Results

Sample Characteristics

This study used data from the 2017 to 2018 NHANES
survey, which included a representative sample of
U.S. adults with the following details, as shown
in Table 1. A total of 5,567 participants aged ≥ 20

years were analyzed, as shown in Table 1; of these,
53.1% were female (n = 2,865), and the average age
was 48.3 years (SD = 17.2). Most participants were
Non-Hispanic White, with the remainder coming
from other racial and ethnic groups. Other details of
the sample are age, gender, race/ethnicity, education
level, obesity, and the ratio of family income to
poverty. Overall, 47% of the participants (2,340
individuals) without a history of cancer engaged in
moderate physical activity, compared to 37% of the
participants (218 individuals) who reported a history
of cancer.

Unadjusted and Adjusted Models

We used two logistic regression models to assess the
association between regular physical activity and the
chance of being diagnosed with cancer. The first was
a crude model, and the second was adjusted for other
factors.

In the crude model, which only included exercise
status, the results showed that regular exercise was
linked to a lower chance of having cancer (Odds Ratio
[OR] = 0.66, 95% Confidence Interval [CI]: 0.55–0.79,
p < 0.001), as shown in Table 2. This shows that
people who exercise regularly are about 34% less
likely to have cancer than those who don’t exercise.

In the adjusted model, we also examined variables
such as age, gender, race/ethnicity, education level,
and poverty ratio as potential factors that could
affect the results. Once we accounted for these
other factors, the link between exercise and cancer
remained (OR: 0.726, CI: 0.58 - 0.90, p = 0.004), as
shown in Table 2, suggesting that individuals who
exercise have 27.4% lower odds of having been
diagnosed with cancer than those who did not
exercise. A higher income-to-poverty ratio slightly
increases the odds of having cancer (OR = 1.082, p =
0.026). In addition, smoking significantly increased
the risk of cancer odds (OR = 1.27, p = 0.022).

Sensitivity Analysis

To test whether regular physical activity is linked
to cancer, we examined other factors, such as age
and lifestyle. This analysis aimed to understand
whether the protective effect of exercise on cancer
risk remained consistent when other factors were
included.

Figure 3 shows how age, race/ethnicity, smoking,
and alcohol consumption affect the link between ex-
ercise and cancer. Adjusting for alcohol and smoking
consumption slightly weakened this association, but
exercise still protected against cancer. This suggests
that alcohol consumption and smoking may affect the

80 Principles and Practice of Clinical Research (2025) 11; 1



Original Article

Figure 1: Crude model that included only exercise status.

Figure 2: Adjusted model that controlled for additional covariates such as age, gender, race/ethnicity, education level, obesity, and
poverty ratio.
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Table 1: Sample characteristics.

results, but it does not fully explain the link between
exercise and lower cancer prevalence.

Discussion

This study demonstrates a significant association be-
tween regular physical activity and a reduced like-
lihood of cancer diagnosis among U.S. adults using
data from the NHANES 2017-2018 dataset. The crude
model revealed a strong protective effect of physi-
cal activity (OR, 0.66; 95% CI: 0.55–0.79; p < 0.001).
After adjusting for covariates, including age, sex,
race/ethnicity, education level, income, alcohol con-
sumption, and smoking, the association persisted,
albeit with a slightly attenuated effect (OR, 0.72; 95%
CI: 0.58–0.90; p = 0.004). These findings underscore
the potential role of physical activity in cancer pre-
vention and its relevance in public health strategies.

However, the cross-sectional design of the
NHANES dataset imposes important limitations on
the interpretation. The variable used to measure
cancer outcomes was derived from participants’ re-
sponses to the question, “Ever told you had cancer
before?” This reflects a history of self-reported cancer
diagnoses rather than the active cancer prevalence
or incidence at the time of data collection. Similarly,
physical activity was self-reported and assessed at
the time of the survey, making it challenging to estab-

lish temporal relationships between physical activity
and cancer outcome. Therefore, while the findings
support an association between physical activity and
a reduced likelihood of cancer diagnosis, they should
not be interpreted as evidence of causation or direct
preventive effects.

Additionally, this study aggregated all cancer types
into a single outcome, which is a significant limita-
tion. Different cancers have distinct etiologies, risk
factors, and associations with physical activity. For
example, physical activity has a stronger protective
effect against cancers such as breast and colon cancer
than against other cancers (Kyu et al., 2016). Aggre-
gating cancer types may dilute specific associations,
thus limiting the ability to identify cancer-specific
protective effects. Future studies should explore these
associations in individual cancer types to provide
more nuanced insights.

Despite these limitations, the observed protective
effect of physical activity aligns with prior evidence,
suggesting that exercise reduces cancer risk through
mechanisms such as inflammation reduction, im-
mune system enhancement, and hormone regula-
tion. Even after accounting for demographic and
socioeconomic factors, physical activity remained a
significant protective factor. Age was a notable risk
factor as cancer risk increased with advancing age.
Additionally, individuals identified as Non-Hispanic
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Figure 3: Age, race/ethnicity, smoking, and alcohol consumption affect the link between exercise and cancer.

Table 2: Logistic regression results.

White had a higher likelihood of cancer diagnosis
than other racial/ethnic groups, likely due to differ-
ences in healthcare access and lifestyle factors (Betts
et al., 2019).

The strengths of this study include the use of a
large, nationally representative dataset, which lends
high generalizability to the findings. Adjustment
for multiple confounders enhanced the reliability of
the observed associations. However, limitations such
as recall bias in self-reported physical activity and
cancer diagnoses, lack of dietary data, and inability to
capture lifetime physical activity patterns highlight
areas for further research.

In conclusion, while this study supports the as-
sociation between regular physical activity and re-
duced cancer risk, public health efforts should priori-
tize promoting physical activity, particularly among
high-risk groups. Future research should address the
limitations related to the aggregation of cancer out-
comes, incorporate dietary and other lifestyle factors,
and employ longitudinal designs to establish causal
relationships between physical activity and cancer
prevention.

Funding

This research received no external funding.

Conflicts of Interest

The authors declare no conflict of interest.

References

Betts, J. G., Cook, C., Tortora, G. J., & Derrickson,
B. H. (2019). Understanding the effects of exercise
on cancer prevention: A comprehensive analysis.
Journal of Cancer Prevention Research, 7(2), 145-153.

Choi, J., Park, J. Y., Kim, J.-E., et al. (2023).
Associations between physical activity and in-
cidence of cancer among overweight adults in
Korea: Results from the Health Examinees-G
Study. Cancer Prevention Research, 16(7), 405-418.
https://doi.org/10.1158/1940-6207.CAPR-22-0466

Coussens, L. M., & Werb, Z. (2002). Inflam-
mation and cancer. Nature, 420(6917), 860–867.
https://doi.org/10.1038/nature01322

Fiuza-Luces, C., Valenzuela, P. L., Gálvez, B. G.,
Ramírez, M., López-Soto, A., Simpson, R. J., &
Lucia, A. (2024). The effect of physical exercise on
anticancer immunity [Erratum in: Nature Reviews
Immunology, 2024, 24(3), 229]. Nature Reviews
Immunology, 24(4), 282–293. doi: 10.1038/s41577-
024-00999-6.

Idorn, M., & Thor Straten, P. (2017). Exercise and
cancer: From “healthy” to “therapeutic”? Cancer
Immunology, Immunotherapy: CII, 66(5), 667–671.
https://doi.org/10.1007/s00262-017-1985-z

Kyu, H. H., Bachman, V. F., Alexander, L. T.,
Mumford, J. E., Afshin, A., Estep, K., Veerman, J.

Principles and Practice of Clinical Research (2025) 11; 1 83



Original Article

L., Delwiche, K., Iannarone, M. L., Moyer, M. L.,
Cercy, K., Vos, T., Murray, C. J., & Forouzanfar,
M. H. (2016). Physical activity and risk of breast
cancer, colon cancer, diabetes, ischemic heart disease,
and ischemic stroke events: systematic review and
dose-response meta-analysis for the Global Burden
of Disease Study 2013. BMJ (Clinical research ed.),
354, i3857. https://doi.org/10.1136/bmj.i3857

Lian, Y., & Luo, P. (2024). Association between vari-
ous physical activity domains and overall cancer risk,
National Health and Nutrition Examination Survey
(NHANES) 2007-2018. PLOS ONE, 19(7), e0308099.
https://doi.org/10.1371/journal.pone.0308099

National Institute on Alcohol Abuse and Al-
coholism. (2021). Drinking levels defined.
National Institutes of Health. Retrieved
from https://www.niaaa.nih.gov/alcohol-
health/overview-alcohol-consumption/moderate-
binge-drinking

Nhanes - National Health and Nutrition Examination
Survey homepage (2024) Centers for Disease Control
and Prevention. Retrieved November 23, 2024, from
https://www.cdc.gov/nchs/nhanes/index.

Matthews, C. E., Moore, S. C., Arem, H., Cook,
M. B., Trabert, B., Håkansson, N., Larsson, S. C.,
Wolk, A., Gapstur, S. M., Lynch, B. M., Milne, R.
L., Freedman, N. D., Huang, W. Y., Berrington
de Gonzalez, A., Kitahara, C. M., Linet, M. S.,
Shiroma, E. J., Sandin, S., Patel, A. V., & Lee, I.
M. (2020). Amount and Intensity of Leisure-Time
Physical Activity and Lower Cancer Risk. Journal
of clinical oncology : official journal of the Amer-
ican Society of Clinical Oncology, 38(7), 686–697.
https://doi.org/10.1200/JCO.19.02407

McTiernan, A., Friedenreich, C. M., Katzmarzyk, P. T.,
Powell, K. E., Macko, R., Buchner, D., Pescatello, L. S.,
Bloodgood, B., Tennant, B., Vaux-Bjerke, A., George,
S. M., Troiano, R. P., Piercy, K. L., & 2018 PHYSICAL
ACTIVITY GUIDELINES ADVISORY COMMITTEE*
(2019). Physical Activity in Cancer Prevention
and Survival: A Systematic Review. Medicine and
science in sports and exercise, 51(6), 1252–1261.
https://doi.org/10.1249/MSS.0000000000001937

Prince, S. A., Adamo, K. B., Hamel, M. E., Hardt, J.,
Gorber, S. C., & Tremblay, M. S. (2008). A comparison
of direct versus self-report measures for assessing
physical activity in adults: a systematic review.
International Journal of Behavioral Nutrition and
Physical Activity, 5(1), 56.

Sallis, J. F., & Saelens, B. E. (2000). Assessment of
physical activity by self-report: Status, limitations,
and future directions. Research Quarterly for
Exercise and Sport, 71(sup2), 1-14.

Su, J., Jiang, Y., Fan, X., Tao, R., Wu, M., Lu, Y., ...
& Zhou, J. (2022). Association between physical
activity and cancer risk among Chinese adults: A
10-year prospective study. International Journal of
Behavioral Nutrition and Physical Activity, 19(150).
https://doi.org/10.1186/s12966-022-01390-1

World Health Organization. (2000). Obesity: Prevent-
ing and managing the global epidemic. Report of
a WHO consultation on obesity. Geneva, Switzer-
land: World Health Organization. Retrieved from
https://www.who.int/publications/i/item/WHO-
TRS-894
World Cancer Research Fund/American Institute for
Cancer Research. (2018). Diet, nutrition, physical
activity, and cancer: A global perspective. Retrieved
from https://www.wcrf.org/diet-and-cancer/

World Health Organization. (2020). WHO guidelines
on physical activity and sedentary behaviour.
Geneva: World Health Organization. Retrieved from
https://www.who.int/publications/i/item/97892400
15128.

Xu, L., Li, T., He, W., Cao, D., Wu, C., & Qin,
L. (2023). Prevalence of sufficient physical activ-
ity among the general adult population and sub-
populations with chronic conditions or disability in
the USA. European Journal of Public Health, 33(5),
891-896. https://doi.org/10.1093/eurpub/ckad132

84 Principles and Practice of Clinical Research (2025) 11; 1


	Introduction
	Materials and Methods
	Results
	Discussion
	Funding
	Conflicts of Interest
	References

