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Abstract
This study examines knowledge of physical activity (PA) guidelines for cancer prevention and beliefs of the role of PA in preventing cancer as correlates of moderate-to-vigorous intensity PA (MVPA) behaviour among adults. Measures assessing socio-demographic characteristics, knowledge of PA guidelines, and PA beliefs and behaviour were completed online by 654 adults (Mage=36.92±14.61 years) with no history of cancer. Data were analyzed descriptively and using unadjusted and adjusted logistic regression modeling analysis. Under half the sample was aware of PA guidelines for cancer prevention (49.24%) and believed that PA was extremely effective in reducing the risk of developing cancer (48.93%). Knowledge of PA guidelines for cancer prevention was associated with a greater likelihood of being active (unadjusted odds ratios [OR]: 1.66, 95% confidence interval [95% CI]: 1.18-2.34; p<.01; adjusted OR: 2.05, 95% CI: 1.36-3.11; p<.001). Beliefs regarding the effectiveness of PA in preventing cancer was not associated with a greater likelihood of being active. There is a lack of awareness of current PA guidelines for cancer prevention. Experimental studies are needed to further explore if increasing adults’ knowledge of PA guidelines for cancer prevention can enhance PA levels. 
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Investigating physical activity knowledge and beliefs as correlates of behaviour in the general population: a cross-sectional study
	According to the World Health Organization (2017), chronic diseases account for 38 million deaths each year globally, with cancer being one of the four main types of chronic diseases accounting for 82% of these deaths. In Canada, it is projected that approximately 225 800 adults will be diagnosed with cancer and that 83 300 deaths from cancer will occur this year alone (Brenner et al., 2020). Moreover, recent projections estimate that the number of adults diagnosed with cancer will triple by 2050 (Siegel et al., 2015). Increasingly, attention is being placed on being proactive and preventing cancer in order to save lives, improve health and quality of life, and reduce health care costs. Accordingly, researchers have sought to identify modifiable risk factors that can decrease the risk of developing cancer (Colditz et al., 2006). Data now exists to suggest that adults could decrease their risk of developing cancer if they avoided certain unhealthy behaviours (e.g., smoking, consuming alcohol to excess, eating red and processed meats; Colditz et al., 2006; Willett et al., 1996). Recently, a number of studies have shown that regular physical activity (PA) could play an important role in reducing the risk of developing 26 different types of cancer (Moore et al., 2016; Kruk et al., 2013; Kushi et al., 2012; Winzer et al., 2011; Wolin et al., 2009; Cust, 2010; Leitzmann, 2010). Although the specific dose of PA for preventing cancer is unclear, current PA guidelines for cancer prevention recommend adults engage in at least 150 minutes of moderate-to-vigorous PA (MVPA) each week (Kushi et al., 2012; Leitzmann, 2010; Segal et al., 2017). Yet, reports show that only one third of adults engage in PA consistent with these guidelines (Andersen et al., 2016; Dumith et al., 2011; Ng et al., 2012). Efforts directed at increasing the number of adults that meet these guidelines could potentially reduce the incidence of several cancers and improve cancer-related morbidity, and mortality rates. 
Ensuring adults are knowledgeable about PA guidelines for cancer prevention, and understand the role PA plays in reducing the risk of developing cancer have been identified as important strategies for motivating people to adopt more active lifestyles (Ellis et al., 2005). There is convincing evidence that supports this approach as several researchers have shown that people are more likely to perform behaviours if they have knowledge of behavioural guidelines, and believe that performing those behaviours will result in positive outcomes (Hawkin et al., 2010; Graham et al., 2006; Jalleh et al., 2005; Amin et al., 2017). For example, Graham et al. (2006) observed that informing adults about the link between PA, and risk of colon cancer increased PA motivation and behaviour. Unfortunately, few studies have focused on beliefs about the role of PA in preventing cancer or knowledge of PA guidelines specifically for cancer prevention in the general population. This is important because it appears that the dose of physical activity needed for the prevention of cancer is not necessarily the same as the dose required for the prevention of other diseases and/or disability. Although the exact dose of physical activity required to prevent cancer is unclear, the American Cancer Society, for example, recommends at least 225 minutes of moderate intensity PA (preferably vigorous intensity PA) per week for the prevention of colon and breast cancer. Conversely, the World Cancer Research Fund along with the American Institute for Cancer Research recommends at least 60 minutes of moderate PA per day or 420 minutes per week to reduce the risk of developing cancer. Whilst these recommendations differ, both are discrepant from PA recommendations for general health benefits. 
At present, very little is known about how much the general public knows about the protective effect of PA on risk of cancer, and whether positive beliefs about the benefits of PA for cancer prevention are associated with PA. Given that cancer is among the leading causes of death in North America and that PA may help to prevent cancer, generating information about the general populations’ beliefs about the role of PA for cancer prevention and the associations between these beliefs and PA is critical for future public health initiatives. Therefore, we sought to understand the extent to which adults (a) are aware of PA guidelines for cancer prevention, and (b) believe that PA can reduce their risk of developing cancer, and whether these beliefs are comparable to beliefs regarding other behaviours (i.e., eating a healthy diet, not smoking, and not drinking excessively) promoted to reduce the risk of developing cancer (Kushi et al., 2012). We also examined whether adults’ (a) knowledge of PA guidelines for cancer prevention and (b) beliefs that PA can reduce their risk of cancer are associated with reported engagement in MVPA. 
Materials and Methods
Participants
The rule-of-thumb that recommends having at least 10 cases per independent variable was used to ensure that reliable parameter estimates could be obtained (Tabachnick et al., 2007). The sample consisted of 654 adults (Mage=36.92±14.61 years) with no history of cancer. Socio-demographic information is provided in Table 1.
Materials and Procedure
The ethics committee at [name withheld for blinded review] approved study procedures and materials. Participants were recruited over 1-year through advertisements posted on online classifieds for cities and regions throughout Canada and the United States. Participants were eligible if they were ≥18 years of age, and resided within Canada or the United States. Advertisements contained a brief description of the study, and a link to a secure online survey (Qualtrics Survey Software, Plano, UT), requiring about 20-minutes to complete. Informed consent was obtained online from all participants prior to data collection. At the end of the survey, participants provided email addresses if they wanted to enter a draw for one of ten gift cards ($30.00 CAD each). 
Socio-demographic information. Participants reported their age, sex, ethnicity, education level, annual household income, height, weight, and whether a close family member had ever been diagnosed with cancer. Because of small sample sizes in several categories, ethnicity and education level were dichotomized as Caucasian/non-Caucasian and completed university/completed less than university, respectively, and annual household income was trichotomized as <$40 000, $40 000-$80 000, and >$80 000 CAD. Height and weight data were used to compute body mass index (BMI; kg/m2). Of note, those who responded “yes” to whether a close family member had ever been diagnosed with cancer were excluded from the analyses as this may have served as a cue to action and influenced the results.
PA behaviour. A modified version of the Godin Leisure Time Exercise Questionnaire (GLTEQ) was used to assess participants’ PA behaviour (Godin et al., 1985). The GLTEQ is a short and practical questionnaire used to assess self-reported leisure-time PA behaviour at varying intensities (i.e., mild, moderate, and strenuous), and for which the validity and reliability of scores have been supported (Amireault et al., 2015; Godin et al., 1985). Participants reported the frequency and average amount of time they participated in mild, moderate, and strenuous intensity PA during a typical 7-day period for at least 10 consecutive minutes. Given the protective role of PA is greater for activities done at moderate-to-vigorous intensity (Kushi et al., 2012), a weekly MVPA frequency score was computed by multiplying scores for moderate and strenuous by five and nine metabolic equivalents, respectively, and summing these scores (Godin et al., 1985). Using published cut-points, participants with MVPA scores ≥24 were classified as “active”, and those with scores ≤23 were classified as “insufficiently active” (Amireault et al., 2015). 
PA and health behaviour beliefs and cancer risk. Participants were asked about their beliefs regarding the level of effectiveness of being physically active in reducing their risk of developing cancer. Beliefs about three other health-specific behaviours (i.e., eating a healthy diet, not smoking, and not drinking excessively) were also assessed. Participants were provided with five response options ranging from: (1) “extremely ineffective”, (2) “somewhat ineffective”, (3) neither “ineffective or effective”, (4) “somewhat effective”, and (5) “extremely effective”. After computing preliminary analyses, responses for options 1-3 were combined because of very low frequencies. 
PA knowledge. Knowledge of PA guidelines for cancer prevention was measured using a single question asking participants: “Are you aware of the American Cancer Society or other organizations’ PA guidelines for cancer prevention?” Response options were “yes” or “no”. The accuracy of participants’ knowledge was not verified.
Statistical Analysis
	Analyses were conducted using Stata IC 14.2 (StataCorp, 2015). The data were screened for violations of assumptions of normality following procedures outlined by Tabachnick and Fidell (2007). Five univariate outliers were identified (i.e., MVPA z-values ≥3.5) and dropped from the analyses because neither the coefficients nor the significance of any of the results were affected. Descriptive statistics were computed. Differences in beliefs regarding the effectiveness of PA and other behaviours (i.e., eating a healthy diet, not smoking, and not drinking excessively) in reducing the risk of developing cancer were examined by means of Pearson’s chi-square and Fisher’s exact tests. Unadjusted and adjusted logistic regression models were examined to estimate the associations between knowledge of PA guidelines for cancer prevention and beliefs regarding the preventive role of PA and MVPA status (i.e., active vs insufficiently active). The adjusted model controlled for: age, sex, BMI, ethnicity, education level, and annual household income. All analyses were conducted using two-tailed tests with a p-value of <.05 to convey statistical significance. 
Results
	Table 1 presents the descriptive statistics for the variables used in this study. Just under half of participants were classified as active (47.40%) and believed that PA was extremely effective in reducing their risk of developing cancer (48.93%). Based on Pearson’s chi-square and Fisher’s exact tests, beliefs regarding the effectiveness of PA differed significantly from beliefs regarding the effectiveness of diet, not smoking, and not drinking alcohol in reducing their risk of developing cancer (p<0.001). Beliefs were lower for PA than for diet and for smoking, and beliefs were higher for PA than for not drinking alcohol. For knowledge of PA guidelines for cancer prevention, 49.24% of the sample reported being aware.
	As seen in Table 2, knowledge of PA guidelines for cancer prevention was associated with PA status, indicating that those who were aware of guidelines had greater odds of being classified as active (unadjusted OR: 1.66, 95% CI [1.18, 2.34]; p<.01; adjusted OR: 2.05, 95% CI [1.36, 3.11]; p<.001). However, no significant association was found between beliefs of the effectiveness of being physically active in reducing risk of developing cancer and PA status. Furthermore, men had 1.68 (95% CI [1.02, 2.77]; p<.05) greater odds of being active, and each unit increase in BMI was associated with 0.95 (95% CI [0.92, 0.98]; p<0.01) lower odds of being active. No other variables controlled for in the adjusted model were significantly associated with PA status.
Discussion
Paying greater attention to promoting health behaviours that can decrease the risk of developing cancer is not only essential to improving health and longevity but may significantly reduce the demand for health care. In recent years, many behaviours have been tied to increased cancer risk, and it has been noted that maintaining a physically active lifestyle could reduce the burden of cancer (Kruk et al., 2013; Kushi et al., 2012; Winzer et al., 2011). Yet most adults are inactive (Andersen et al., 2016; Dumith et al., 2011; Ng et al., 2012). Past research suggests that adults who are aware that a behaviour can reduce their risk of developing an illness are more likely to engage in that behaviour (Hawkin et al., 2010; Graham et al., 2006; Jalleh et al., 2005; Amin et al., 2017). In this study, only 49.24% of adults were aware of current PA guidelines for cancer prevention, and 48.93% believed PA was extremely effective in reducing their risk of developing cancer. Moreover, adults’ beliefs about the role of PA in preventing cancer were weaker than their beliefs for diet and smoking. Last, knowledge of PA guidelines for cancer prevention was associated with greater likelihood of being active but the belief that PA could help reduce the risk of developing cancer was not. These findings suggest that approaches designed to increase adults’ knowledge of such guidelines may help to promote PA. 
Knowledge of PA Guidelines for Cancer Prevention and Beliefs about the role of PA in preventing cancer
	Various health organizations have developed and promoted guidelines recommending adults accumulate a minimum of 150 minutes per week of MVPA in bouts of 10 minutes or more (Kushi et al., 2012; Segal et al., 2017). These guidelines are based on the accumulation of results showing that PA can reduce the risk of developing certain cancers (Kruk et al., 2013; Kushi et al., 2012; Winzer et al., 2011). Despite efforts to disseminate PA guidelines for cancer prevention (e.g., through the news, media, medical arenas), our results suggest that one in two adults are not aware of these guidelines. Although the proportion of adults who are aware of PA guidelines is higher than rates reported nearly a decade ago, these findings suggest that efforts in increasing awareness of PA guidelines for cancer prevention have been moderately successful, at best, and indicate that greater and more targeted efforts are warranted (Bennett et al., 2009). Moreover, 48.93% of adults in our sample believed PA could help reduce their risk of developing cancer. Consistent with our results, Taylor et al. (2012) reported that 56% and 47% of adults reported knowing that PA could prevent colon and breast cancer, respectively. Other researchers, however, have shown that a greater (e.g., 62%) or smaller proportion of adults (e.g., 15%) believe that PA can reduce their risk of cancer (Oh et al., 2010; Coups et al., 2008). In light of these discrepant findings, and considering the large proportion of adults who do not understand the important role of PA in preventing cancer, efforts to raise public awareness about the role of PA are necessary. 
Similar to previous studies, our results showed that beliefs about the role of diet and smoking in preventing cancer were stronger than beliefs about the role of PA (Hawkins et al., 2010; Rutten et al., 2008). During the past several decades, the public has been audience to a continuous stream of information about the benefits of PA with many sources of information emphasizing the effectiveness of PA in preventing three of the most frequent chronic conditions (e.g., diabetes, cardiovascular, respiratory disease; WHO, 2017). This emphasis on the prevention of other illnesses may explain why adults are less aware of the role of PA in preventing cancer. Additionally, media campaigns about preventing cancer have traditionally focused on avoiding lifestyle factors such as smoking and sunbathing, and thus adults who are interested in preventing cancer may pay more attention to these behaviours. Consequently, a greater emphasis within public health messaging should be placed on disseminating information about the role of PA in preventing cancer. 
Knowledge of PA Guidelines for Cancer Prevention, but not Beliefs Regarding the Effectiveness of PA in preventing cancer, was associated with PA behaviour
	Many health behaviour theories and behaviour change models stipulate that the extent to which people believe a specific behaviour will lead to a desired outcome (e.g., reduce cancer risk) predicts whether they will adopt the specific behaviour (Becker, 1974; Fishbein et al., 2007; Prochaska et al., 1983). Although researchers have observed that awareness of cancer risk factors is positively associated with knowledge of and adherence to prevention guidelines (e.g., smoking cessation, cancer screening, and fiber, fruit and vegetable intake), no such associations were observed in our study (Hammond et al., 2004; Harnack, et al., 1997; Hay et al., 2003). Conversely, we found that adults who believed PA could reduce their risk of developing cancer were no more likely to be physically active than those who did not believe PA could reduce their risk. Indeed, despite just under half of adults reporting that they believed that PA was extremely effective in reducing their risk of developing cancer, such beliefs were not associated with PA. The disconnect between adults’ beliefs and their behaviour suggest that believing PA can help prevent cancer might not be enough to spur behaviour change, and that other factors (e.g., economic, structural, community, and/or environmental) may influence adults’ ability to engage in PA (Kushi et al., 2012). The non-significant association may also result from lack of perceived cancer threat, lack of self-efficacy for PA, and/or experiencing barriers to PA engagement. Based on the health belief model, adults’ decision to participate in a behaviour involves not only believing that the behaviour can effectively reduce the risk of developing an illness, but also involves their perceptions of susceptibility (i.e., belief regarding their risk of developing an illness), severity (e.g., belief about how serious an illness is), barriers (e.g., barriers to engaging in a behaviour), and self-efficacy (i.e., confidence in ability to take action towards a more active lifestyle; Becker, 1974). An assumption is that beliefs regarding the efficacy of PA in reducing the risk of illness may be associated with greater PA, if adults’ perceived susceptibility, severity, and self-efficacy for PA are more pronounced, and if they perceive fewer barriers to PA engagement. Future studies should consider testing moderating effects of health belief model constructs, and of economic, structural, community, and/or environmental factors on PA behaviour. 
Finally, it is important to note that adults who had knowledge of PA guidelines for cancer prevention were more likely to be active. These findings are similar to those reported by other researchers (Hawkins et al., 2010; Bennett et al., 2009). For example, Bennett (2009) demonstrated that adults who were familiar with PA guidelines were more active than those who reported not knowing them. Collectively, these findings suggest that public health campaigns promoting knowledge of PA guidelines for cancer prevention may help to increase PA levels. 
Study Limitations
Our study has limitations that should be considered when interpreting the results. First, results may not be generalizable beyond the sample of adults studied, namely those without a history of cancer, who are predominantly female and Caucasian, and living in North America. Second, we relied on self-report measures, which are prone to social desirability (e.g., over-reporting) and recall bias. Third, causal associations cannot be inferred due to the cross-sectional nature of the data. 
Conclusions
	Under half the sample was aware of PA guidelines for cancer prevention (49.24%) and believed that PA was extremely effective in reducing the risk of developing cancer (48.93%). Knowledge of PA guidelines for cancer prevention, but not beliefs regarding the effectiveness of PA in preventing cancer, was associated with a greater likelihood of being active. These findings are relevant and timely given increased attention to promoting PA for cancer prevention and the role PA plays in the prevention and control of cancer. Our findings have potential implications for public health interventions in that they suggest that increasing adults’ knowledge about recommended PA levels for preventing cancer may be important to promote an active lifestyle, which can ultimately help prevent cancer. To ensure knowledge translates into behaviour change, health experts need to formulate new strategies to ensure PA guidelines for cancer prevention are accessible to everyone, and that strategies enhancing adults’ skills and competence to overcome PA barriers are incorporated.   


Declaration of interest statement: The authors declare that they have no conflict of interest.

Data availability statement: The data that support the findings of this study are available on request from the corresponding author. The data are not publicly available due to privacy or ethical restrictions.



References
Amin, T.T., Abdelmoaty, A.M., El Badei, A.F.A., Obaid, H.A., & Mohamed, E.M. (2017). Role of Leisure Time PA in Cancer Prevention: Awareness and Practice among Medical Students at Cairo University. Asian Pacific journal of cancer prevention: APJCP, 18(1), 135. doi: 10.22034/APJCP.2017.18.1.135
Amireault, S., & Godin, G. (2015). The Godin-Shephard leisure-time PA questionnaire: validity evidence supporting its use for classifying healthy adults into active and insufficiently active categories. Perceptual and motor skills, 120(2), 604-622. doi: 10.2466/03.27.PMS.120v19x7
Andersen, L.B., Mota, J., & Di Pietro, L. (2016). Update on the global pandemic of physical inactivity. Lancet (London, England), 388(10051), 1255. doi: 10.1016/S0140-6736(16)30960-6
Becker, M.H. (1974). The health belief model and personal health behavior. Health education monographs, 2, 324-473.
Bennett, G.G., Wolin, K.Y., Puleo, E.M., Mâsse, L.C., & Atienza, A.A. (2009). Awareness of national PA recommendations for health promotion among US adults. Medicine and science in sports and exercise, 41(10), 1849. doi:10.1249/MSS.0b013e3181a52100
Brenner, D.R., Weir, H.K., Demers, A.A., Ellison, L.F., Louzado, C., Shaw, A., Turner, D., Woods, R.R., & Smith, L.M. (2020). Projected estimates of cancer in Canada in 2020. Canadian Medical Association Journal, 192(9), E199-E205. doi: https://doi.org/10.1503/cmaj.191292 
Colditz, G.A., Sellers, T.A., & Trapido, E. (2006). Epidemiology—identifying the causes and preventability of cancer? Nature Reviews Cancer, 6(1), 75. doi: 10.1038/nrc1784
Coups, E.J., Hay, J., & Ford, J.S. (2008). Awareness of the role of PA in colon cancer prevention. Patient education and counseling, 72(2), 246-251. doi: 10.1016/j.pec.2008.03.007
Cust, A.E. (2010). PA and gynecologic cancer prevention. In PA and cancer (pp. 159-185). Springer, Berlin, Heidelberg.
Dumith, S.C., Hallal, P.C., Reis, R.S., & Kohl III, H.W. (2011). Worldwide prevalence of physical inactivity and its association with human development index in 76 countries. Preventive medicine, 53(1-2), 24-28. doi: 10.1016/j.ypmed.2011.02.017
Ellis, P., Robinson, P., Ciliska, D., Armour, T., Brouwers, M., O'Brien, M.A., Sussman, J., & Raina, P. (2005). A systematic review of studies evaluating diffusion and dissemination of selected cancer control interventions. Health Psychology, 24(5), 488. doi: 10.1037/0278-6133.24.5.488
Fishbein, M., Ajzen, I., Albarracin, D., & Hornik, R. (2007). A reasoned action approach: Some issues, questions, and clarifications. Prediction and change of health behavior: Applying the reasoned action approach, 281-295.
Friedenreich, C.M., Neilson, H.K., & Lynch, B.M. (2010). State of the epidemiological evidence on PA and cancer prevention. European journal of cancer, 46(14), 2593-2604. doi: 10.1016/j.ejca.2010.07.028
Godin, G., & Shephard, R.J. (1985). A simple method to assess exercise behavior in the community. Can J Appl Sport Sci, 10(3), 141-146.
Graham, S.P., Prapavessis, H., & Cameron, L.D. (2006). Colon cancer information as a source of exercise motivation. Psychology and Health, 21(6), 739-755. doi: 10.1080/14768320600603554
Hammond, D., McDonald, P.W., Fong, G.T., & Borland, R. (2004). Do smokers know how to quit? Knowledge and perceived effectiveness of cessation assistance as predictors of cessation behaviour. Addiction, 99(8), 1042-1048. doi: 10.1111/j.1360-0443.2004.00754.x 
Harnack, L., Block, G., Subar, A., Lane, S., & Brand, R. (1997). Association of cancer prevention-related nutrition knowledge, beliefs, and attitudes to cancer prevention dietary behavior. Journal of the American Dietetic Association, 97(9), 957-965. doi: 10.1016/S0002-8223(97)00231-9
Hawkins, N.A., Berkowitz, Z., & Peipins, L.A. (2010). What does the public know about preventing cancer? Results from the Health Information National Trends Survey (HINTS). Health Education & Behavior, 37(4), 490-503. doi: 10.1177/1090198106296770
Hay, J.L., Ford, J.S., Klein, D., Primavera, L.H., Buckley, T.R., Stein, T.R., Shike, M., & Ostroff, J.S. (2003). Adherence to colorectal cancer screening in mammography-adherent older women. Journal of Behavioral Medicine, 26(6), 553-576. doi: 10.1023/A:1026253802962 
Jalleh, G., Donovan, R.J., Slevin, T., & Dixon, H. (2005). Efficacy of bowel cancer appeals for promoting PA. Health Promotion Journal of Australia, 16(2), 107-109. doi: 10.1071/HE05107
Kruk, J., & Czerniak, U. (2013). PA and its relation to cancer risk: updating the evidence. Asian Pac J Cancer Prev, 14(7), 3993-4003. doi: 10.7314/apjcp.2013.14.7.3993
Kushi, L.H., Doyle, C., McCullough, M., Rock, C.L., Demark‐Wahnefried, W., Bandera, E.V., Gapstur, S., Patel, A.V., Andrews, K., Gansler, T., & American Cancer Society 2010 Nutrition and PA Guidelines Advisory Committee. (2012). American Cancer Society Guidelines on nutrition and PA for cancer prevention: reducing the risk of cancer with healthy food choices and PA. CA: a cancer journal for clinicians, 62(1), 30-67. doi: 10.3322/caac.20140.
Leitzmann, M.F. (2010). PA and genitourinary cancer prevention. In PA and Cancer (pp. 43-71). Springer, Berlin, Heidelberg.
Moore, S.C., Lee, I.M., Weiderpass, E., Campbell, P.T., Sampson, J.N., Kitahara, C. M., Keadle, S.S., Arem, H., Berrington de Gonzalez, A., Hartge, P., Adami, H.O., Blair, C.K., Borch, K.B., Boyd, E., Check, D.P.,  Fournier, A., Freedman, N.D., Gunter, M., Johannson, M., … Patel, A.V. (2016). Association of leisure-time PA with risk of 26 types of cancer in 1.44 million adults. JAMA internal medicine, 176(6), 816-825. doi: 10.1001/jamainternmed.2016.1548
Ng, S.W., & Popkin, B.M. (2012). Time use and PA: a shift away from movement across the globe. Obesity reviews, 13(8), 659-680. doi: 10.1111/j.1467-789X.2011.00982.x
Oh, A., Shaikh, A., Waters, E., Atienza, A., Moser, R.P., & Perna, F. (2010). Health disparities in awareness of PA and cancer prevention: findings from the National Cancer Institute's 2007 Health Information National Trends Survey (HINTS). Journal of health communication, 15(sup3), 60-77. doi: 10.1080/10810730.2010.522694.
Prochaska, J.O., & DiClemente, C.C. (1983). Stages and processes of self-change of smoking: toward an integrative model of change. Journal of consulting and clinical psychology, 51(3), 390. doi: 10.1037//0022-006x.51.3.390
Rutten, L.J.F., Augustson, E.M., Moser, R.P., Beckjord, E.B., & Hesse, B.W. (2008). Smoking knowledge and behavior in the United States: sociodemographic, smoking status, and geographic patterns. Nicotine & Tobacco Research, 10(10), 1559-1570. doi: 10.1080/14622200802325873.
Segal, R., Zwaal, C., Green, E., Tomasone, J.R., Loblaw, A., & Petrella, T. (2017). Exercise for people with cancer: a clinical practice guideline. Current Oncology, 24(1), 40. doi: 10.3747/co.24.3376
Siegel, R.L., Miller, K.D., & Jemal, A. (2015). Cancer statistics, 2015. CA: a cancer journal for clinicians, 65(1), 5-29. doi: 10.3322/caac.21254. Epub 2015 Jan 5
StataCorp, L.P. (2015). Stata statistical software (version release 14). College Station, TX: Author.
Tabachnick, B.G., & Fidell, L.S. (2007). Using Multivariate Statistics.(5th edn) Pearson Education. Boston, MA.
Taylor, V.M., Liu, Q., Yasui, Y., Talbot, J., Sos, C., Coronado, G., & Bastani, R. (2012). PA among Cambodian Americans: An exploratory study. Journal of community health, 37(5), 1040-1048. doi: 10.1007/s10900-011-9528-6.
Willett, W.C., & Trichopoulos, D. (1996). Nutrition and cancer: a summary of the evidence. Cancer Causes and Control, 7(1), 178-180.
Winzer, B.M., Whiteman, D.C., Reeves, M.M., & Paratz, J.D. (2011). PA and cancer prevention: a systematic review of clinical trials. Cancer Causes & Control, 22(6), 811-826. doi: 10.1007/s10552-011-9761-4
Wolin, K.Y., Yan, Y., Colditz, G.A., & Lee, I.M. (2009). PA and colon cancer prevention: a meta-analysis. British journal of cancer, 100(4), 611. doi: 10.1038/sj.bjc.6604917
World Health Organization. (2015). Noncommunicable diseases progress monitor. Geneva: World Health Organization. 




