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Abstract 
 

Independent and Interactive Associations of Light and Moderate-to-Vigorous 
Physical Activity with Quality of Life among Cancer Survivors 

 
 

By Lauren Dempsey 
 

Background 
Previous research demonstrates that moderate-to-vigorous physical activity 
(MVPA)  improves quality of life among cancer survivors. But some cancer 
survivors find it difficult to initiate and maintain sufficient levels of MVPA. 
Supporting the promotion of light-intensity physical activity (LPA) may improve 
quality of life among cancer survivors who are not meeting MVPA guidelines. 
 
Methods 
Data are from the second cross-sectional survey cycle of the American Cancer 
Society’s Study of Cancer Survivors-I. ANCOVAs were used evaluate the 
independent and interactive associations of leisure-time light-intensity physical 
activity and moderate-to-vigorous physical activity with physical/mental quality 
of life. We compare and contrast our findings within the context of the American 
Cancer Society and American College of Sports Medicine physical activity 
guidelines, which recommend 150 min/week and 90 min/week of MVPA, 
respectively. 
 
Results 
23% of individuals reported no LPA or MVPA, while 36% of cancer survivors 
met ACSM guidelines and 24% met ACS guidelines. Results of the ANCOVA for 
physical QoL revealed a significant main effect of MVPA [ACSM: F(2) = 82.62,  
p< .0001; ACS: F(2)=74.03, p< .0001], an insignificant main effect of LPA [ACSM: 
F(3) = 1.26, p=0.29; ACS: F(3)=0.97, p=0.40] and a significant interaction between 
LPA and MVPA [ACSM: F(6) = 3.13, p< .01; ACS: F(6)=2.23, p=0.04]. There was a 
significant mean difference in physical quality of life score between persons 
reporting high level of light-intensity physical activity and those not engaged in 
light-intensity activity among those with no moderate-to-vigorous physical 
activity [LS mean difference 1.42, 95% CI: 0.38, 2.46]. 
Results of the ANCOVA for mental QoL revealed a significant main effect of 
MVPA [ACSM: F(2) = 6.99, p< .001; ACS: F(2)=4.97, p< .01], an insignificant main 
effect of LPA [ACSM: F(3) = 2.03, p=0.11; ACS: F(3)=1.30, p=0.27] and no 
statistically significant interaction between LPA and MVPA [ACSM: F(6) = 1.15, 
p=0.33; ACS: F(6)=0.88, p=0.51]. 
 
 
 



 

Conclusion 
This study adds to the literature by demonstrating an interaction between 
leisure-time light-intensity physical activity and moderate-to-vigorous physical 
activity in relation to physical quality of life among cancer survivors. While 
MVPA continues to drive the positive association between physical activity and 
physical QOL, light-intensity activity may be beneficial for improving physical 
quality of life among cancer survivors who do engage in any moderate-to-
vigorous physical activity.  
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Background/Literature Review 

More than 16.9 million Americans have a history of cancer, with the 

number of cancer survivors projecting to grow to more than 22.1 million by 2030 

due to advancements in treatment and screening (1). Over half of cancer 

survivors report problems with physical functioning as a result of their disease 

or treatment (2). These problems may occur immediately after diagnosis or years 

later as the cancer survivor ages. Cancer survivors are also vulnerable to poor 

mental health including anxiety, depression, fear of cancer recurrence, and post-

traumatic stress (3).  

With a large amount of cancer survivors that possess diminished physical 

and mental quality of life (QoL), the effectiveness of physical activity and other 

low-cost non-pharmaceutical interventions is being studied as a maintainable 

alternative to medications for cancer survivors (4). One such treatment is 

moderate-to-vigorous physical activity (MVPA), which is defined as ≥ 3 

metabolic equivalents (METs), and consists of activities such as walking at least 3 

miles per hour, bicycling at least 5 miles per hour, and swimming (5). Sufficient 

amounts of MVPA have been shown to prevent risk of premature mortality (6), 

as well as positively impact health-related quality of life (7). Yet, research also 

shows low prevalence of sufficient MVPA among cancer survivors (8) and that 

some cancer survivors find it difficult to initiate and maintain sufficient MVPA 

(9, 10). 
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 Substantially less research has focused on light-intensity physical activity 

(LPA), defined as >1.5 and < 3 METs and consists of activities such as walking 

less than 3 miles per hour, light cleaning, and stretching (5). Because dose-

response curves show the greatest health benefits of physical activity are realized 

when transitioning from no physical activity to some physical activity (11), 

promoting LPA may improve QoL among cancer survivors who are not 

engaging in MVPA or are not meeting MVPA guidelines. 

Only seven studies exploring the benefit of LPA for QoL in cancer 

survivors were located (12-18). The only longitudinal study to date on LPA and 

QoL showed that higher levels of LPA were positively associated with physical 

functioning among older breast, prostate, and colorectal cancer survivors (13). 

Three studies explored the cross-sectional association between LPA and QoL 

among colorectal cancer survivors (15, 17, 18), with conflicting results. Among 

breast cancer survivors, one study found that higher levels of objectively-

measured LPA were associated with lower fatigue duration and breast-cancer 

specific concerns (16). The only known study to examine LPA and mental QoL 

among cancer survivors suggested that higher levels of LPA were associated 

with better mental QoL only in older women after controlling for MVPA (12).  

Current American Cancer Society guidelines suggest that cancer survivors 

should accumulate 150 min/week of aerobic MVPA (9).  Guidelines recently 

published by the American College of Sports Medicine recommend 90 min/week 

of aerobic MVPA (19). Due to insufficient research on the benefits of LPA among 
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cancer survivors, neither the American Cancer Society nor the American College 

of Sports Medicine guidelines contain a specific minutes/week recommendation 

for LPA. Furthermore, the association of LPA and QoL across levels of MVPA 

may be different for American Cancer Society (ACS) and American College of 

Sports Medicine (ACSM) MVPA guidelines. 

In summary, there are few studies exploring the relationship between LPA 

and QoL among cancer survivors. Limitations within the literature include small 

sample sizes (N < 850) (12-18), a lack of information on less common cancers (12, 

13, 15-18), and lack of longitudinal data (12, 14-18). Methodologically, all studies 

control for MVPA, but have not explicitly examined the interaction between LPA 

and MVPA in relation to quality of life (12-18). To address these research gaps, 

our aim is to explore the association between LPA and QoL in cancer survivors 

while taking into consideration both the confounding and potential effect 

modifying effect of MVPA.  To achieve this, we evaluate both the independent 

and interactive associations of leisure-time LPA and leisure-time MVPA with 

both physical and mental QoL of cancer survivors. The MVPA in these analyses 

is categorized using guidelines from both the American Cancer Society (150 

min/week of aerobic MVPA) and the American College of Sports Medicine (90 

min/week of aerobic MVPA). 
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Methods 

Survey Procedure 

This study uses data from the second survey of the American Cancer Society’s 

Studies of Cancer Survivors-I (SCS-I) (20). SCS-I is a cohort study designed to 

investigate cancer survivors’ adjustment to the disease and their physical and 

psychological changes in QoL. Adults diagnosed with one of 10 common cancers 

(breast, colorectal, prostate, bladder, uterine, melanoma, kidney, lung, ovarian, 

and non-Hodgkin’s lymphoma) were recruited through 11 state cancer registries, 

utilizing active or passive physician consent for recruitment. Approval for SCS-I 

was obtained from the Institutional Review Board of Emory University (IRB 

#1853 587-2000) as well as each participating state’s cancer registry. Patients were 

surveyed at three time-points, occurring an average of 1.28 (standard deviation 

[SD] = 0.34), 2.32 (SD = 0.40) and 8.91 (SD = 0.56) years posttreatment. SCS-I data 

collection is now complete, and a description of SCS-I methodology was 

previously published (20). 

Survey Participants 

There were 6309 people enrolled in SCS-I. Eligibility criteria for SCS-I included 

being >18 years of age at time of diagnosis, and diagnosed with local, regional, or 

distant SEER Summary Stage cancer (for urinary bladder, patients with in situ 

disease were also recruited). For the present analysis, survey cycle non-

responders, persons with missing data on any of the variables of interest, those 
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indicating poor mobility and being unable to exercise, or those indicating a 

surrogate completed the survey on their behalf were excluded.   

Primary outcome variables 

The Medical Outcomes Study Short-Form Health Survey (SF-36) is a reliable and 

valid measure of QoL, consisting of two summary scores: the physical health 

component summary score and the mental health component summary score 

(21). Scores range from 0-100, and the scores were normed for analysis with an 

approximate mean of 50 and a standard deviation of 10. Higher scores indicate 

better QoL. 

Exposure/Independent variables 

Godin’s Leisure-time Exercise Questionnaire is a validated self-administered 

instrument frequently used in cancer survivorship (22-24). A modified version of 

Godin’s Leisure-time Exercise Questionnaire (See Appendix A) was used to 

measure the frequency of mild/light, moderate, and strenuous leisure-time 

physical activity in a typical week (23). Average amount of time per session was 

added, and minutes per week in each activity intensity (mild/light, moderate, 

strenuous) were calculated (22). The median level of leisure-time LPA in the SCS-

I sample was 60 minutes per week, and therefore the following four categories 

were based on the median leisure-time LPA level of the sample: 0 min/week, 1-

59 min/week, 60-119 min/week, and ³120 min/week. Leisure-time MVPA was 

grouped in two ways: according to the American Cancer Society’s guidelines for 

cancer survivors (9): inactive (0 min/week), insufficiently active (1-149 
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min/week), and meeting guidelines (³150 min/week) and based on the 

American College of Sports Medicine’s guidelines for cancer survivors (19): 

inactive (0 min/week), insufficiently active (1-89 min/week), and meeting 

guidelines (³90 min/week). 

Covariates 

Potential covariates were examined for inclusion in the adjusted models by 

evaluating their bivariate relationship with MVPA, LPA, physical component 

summary score and mental component summary score as well as through review 

of the literature. For variables not used as covariates in previous studies, those 

that demonstrated a statistically significant association with both the 

independent variables and the dependent variables were included in the 

adjusted models. The final list covariates included the number of physical 

comorbidities (0, 1, ³ 2), number of mental comorbidities (0, 1, ³ 2), age at cancer 

diagnosis, cancer type by sex (female breast, male prostate, female colorectal, 

male colorectal, female other, male other), cancer stage at diagnosis, smoking 

status (current, former, never), employment in the past 12 months, and marriage 

status. 

 Self-reported physical comorbid conditions included Alzheimer’s disease, 

gastrointestinal problems, diabetes, high blood pressure, heart attack, heart 

disease/other heart conditions, stroke, arthritis, asthma, or osteoporosis. Mental 

health comorbidities included anxiety, depression, and “other mental health 

problems”. 
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Analysis 

Two-way analysis of covariances (ANCOVA) was used to evaluate the 

independent and interactive effects of LPA and MVPA for both PCS and MCS. 

We did not conduct a longitudinal analysis because physical activity was only 

measured during the second and third in SCS-I surveys, and the sample size of 

the third survey was too small to allow analyses of physical activity. The current 

analysis was replicated using cutoffs from both the American Cancer Society and 

the American College of Sports Medicine guidelines. Least-Square Group Means 

and corresponding 95% CIs were calculated by categorizing participants by their 

self-reported LPA and MVPA status. Differences in group mean QoL scores and 

their corresponding 95% CI between physical activity groups were also 

calculated to determine difference in QoL by physical activity group. For 

sensitivity analyses, we tested the robustness of the model by including a 

covariate that controlled for self-reported recurrence, metastasis, or multiple 

cancers. We also looked at differences in those used in the complete case sample 

and those excluded from the study due to missingness. All analyses were 

conducted using SAS 9.4.  
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Results 

Descriptive data 

Among 5110 participants who responded to the survey, after exclusions (Figure 

1), the complete analytic dataset included 3373 subjects. The study participants 

were on average 57.1 years old (SE ±12.2), 2.3 ± 0.4 years since diagnosis, 60.8% 

female, and 89.9% non-Hispanic white. Almost half of participants (48%) 

reported no leisure-time MVPA; and nearly one-quarter (23%) reported no 

leisure-time LPA and no MVPA. Individuals with higher leisure-time LPA levels 

were more likely to have an in situ/localized cancer stage, no physical or mental 

comorbidities, and not reporting a cancer recurrence, metastasis, or multiple 

cancers (Table 1). 

Analyses of association 

Physical QoL. The average physical QoL score for the total sample was 

48.1 ± 9.8. Table 2a-b and Figure 2 illustrate the cross-sectional least square 

means for physical QoL by leisure-time LPA and MVPA status separately for 

American Cancer Society and American College of Sports Medicine guidelines. 

For both sets of guidelines, there was an independent and positive effect of 

MVPA on physical QoL [ACSM: F(2) = 82.62, p< .0001; ACS: F(2)=74.03, p< 

.0001]. There was no independent effect of LPA for physical QoL for either 

ACSM, nor ACS guidelines [ACSM: F(3) = 1.26, p=0.29; ACS: F(3)=0.97, p=0.40]. 

For both sets of guidelines, there was a statistically significant MVPA by 

LPA interaction [ACSM: F(6) = 3.13, p< .01; ACS: F(6)=2.23, p=0.04; See Table 2, 
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Figure 2]. Among those reporting 0 min/week LPA, there were significant 

differences in mean physical QoL when comparing those meeting MVPA 

recommendations to 0 min/week MVPA [ACSM: LS mean difference 5.88, 95% 

CI: 4.84, 6.93; ACS: LS mean difference 6.02, 95% CI: 4.83, 7.21]. Among those 

reporting 1-59 min/week LPA, there were significant differences in mean 

physical QoL when comparing those meeting MVPA recommendations to 0 

min/week MVPA [ACSM: LS mean difference 5.69, 95% CI: 3.69, 7.69; ACS: LS 

mean difference 5.07, 95% CI 2.67, 7.47]. Among those reporting 60-119 

min/week LPA, there were significant differences in mean physical QoL when 

comparing those meeting MVPA recommendations to 0 min/week MVPA 

[ACSM: LS mean difference 4.41, 95% CI: 2.92, 5.91; ACS: LS mean difference 

5.07, 95% CI 3.29, 6.85]. Among those reporting at least 120 min/week LPA, there 

were significant differences in mean physical QoL when comparing those 

meeting MVPA recommendations to 0 min/week MVPA [ACSM: LS mean 

difference 3.64, 95% CI: 2.49, 4.80; ACS: LS mean difference 4.10, 95% CI 2.84, 

5.35]. Among those reporting 0 min/week LPA, there was a significant difference 

in mean physical QoL when comparing those engaging in MVPA but not 

meeting recommendations to 0 min/week MVPA [ACSM: LS mean difference 

4.48, 95% CI: 2.82, 6.14; ACS: LS mean difference 5.02, 95% CI 3.78, 6.26]. 

Among those reporting 0 min/week MVPA, there was a significant 

difference in mean physical QoL when comparing those engaging in at least 120 

minutes per week of LPA (highest level) to 0 minutes per week of LPA (lowest 
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level) [LS mean difference 1.42, 95% CI: 0.38, 2.46]. Among those engaging in 

insufficient MVPA, there were no significant difference in mean physical QoL by 

highest (≥120 min LPA) and lowest (0 min LPA) LPA level [ACSM: LS mean 

difference -0.84, 95% CI: -2.93, 1.25; ACS: LS mean difference -1.26, 95% CI: -2.73, 

0.21]. Similarly among those meeting recommendations, there were no 

significant difference in mean physical QoL by highest (≥120 min LPA) and 

lowest (0 min LPA) [ACSM: LS mean difference -0.82, 95% CI: -1.96, 0.31; ACS: 

LS mean difference -0.51, 95% CI: -1.87, 0.85]. When examining physical QoL by 

highest overall activity level (meets MVPA recommendations and reported at 

least 120 min/week LPA) and lowest overall activity level (0 min/week MVPA 

and 0 min/week LPA), there were significant differences [ACSM: LS mean 

difference 5.06, 95% CI 4.08, 6.04; ACS: LS mean difference 5.52, 95% CI 4.42, 

6.61].  

Mental QoL 

The average mental QoL score for the total sample was 50.63 ± 10.44. 

Table 3a-b and Figure 3 illustrate the cross-sectional least square means for 

mental QoL by leisure-time LPA and MVPA status separately for American 

Cancer Society and American College of Sports Medicine guidelines. For both 

guidelines, there was an independent and positive effect of MVPA on mental 

QoL [ACSM: F(2) = 6.99, p< .001; ACS: F(2)=4.97, p< .01]. There was no 

independent effect of LPA on mental QoL for either set of guidelines [ACSM: 

F(3) = 2.03, p=0.11; ACS: F(3)=1.30, p=0.27]. 
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There was no statistically significant MVPA by LPA interaction for either 

set of guidelines [ACSM: F(6) = 1.15, p=0.33; ACS: F(6)=0.88, p=0.51; See Table 3, 

Figure 3],. Among those reporting 0 min/week LPA, there were significant 

differences in mean mental QoL when comparing those meeting MVPA 

recommendations to 0 min/week MVPA [ACSM: LS mean difference 1.81, 95% 

CI: 0.65, 2.97; ACS: LS mean difference 1.69, 95% CI 0.37, 3.01]. Among those 

reporting 1-59 min/week LPA, there were no significant differences in mean 

mental QoL when comparing those meeting MVPA recommendations to 0 

min/week MVPA [ACSM: LS mean difference 2.12, 95% CI: -0.10, 4.35; ACS: LS 

mean difference 2.10, 95% CI -0.58, 4.77]. Among those reporting 60-119 

min/week LPA, there were no significant differences in mean mental QoL when 

comparing those meeting MVPA recommendations to 0 min/week MVPA 

[ACSM: LS mean difference 1.48, 95% CI: -0.19, 3.14; ACS: LS mean difference 

1.26, 95% CI -0.71, 3.24]. Among those reporting at least 120 min/week LPA, 

there were no significant differences in mean mental QoL when comparing those 

meeting MVPA recommendations to 0 min/week MVPA [ACSM: LS mean 

difference 0.92, 95% CI: -0.37, 2.21; ACS: LS mean difference 0.83, 95% CI -0.57, 

2.23]. Among those reporting 0 min/week LPA, there was a significant difference 

in mean mental QoL when comparing those engaging in MVPA but not meeting 

recommendations to 0 min/week MVPA [ACSM: LS mean difference 2.17, 95% 

CI: 0.33, 4.02; ACS: LS mean difference 2.10, 95% CI 0.72, 3.48]. 
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Among those reporting no MVPA, there was a significant difference in 

mean mental QoL when comparing those engaging in at least 120 minutes per 

week of LPA to 0 minutes per week of LPA [LS mean difference 0.82, 95% CI: -

0.34, 1.98]. There were no significant differences in mean mental QoL by highest 

to lowest LPA level among those engaging in insufficient MVPA [ACSM: LS 

mean difference -1.03, 95% CI: -3.36, 1.29; ACS: LS mean difference -0.57, 95% CI: 

-2.20, 1.06]. Similarly, there were no significant difference in mean mental QoL by 

LPA level among those meeting recommendations [ACSM: LS mean difference -

0.07, 95% CI: -1.78, 1.16; ACS: LS mean difference -0.04, 95% CI: -1.56, 1.47]. There 

were no significant differences in mean mental QoL by highest activity level 

(meets MVPA recommendations, reported at least 120 min/week LPA) and 

lowest activity level (0 min/week MVPA, 0 min/week LPA) [ACSM: LS mean 

difference 1.74, 95% CI 0.64, 2.83; ACS: LS mean difference 1.65, 95% CI 0.43, 

2.87]. 
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Discussion 

Key Results and Interpretation 

In this cross-sectional study, we replicated previous research documenting 

the benefit of MVPA for physical QoL among cancer survivors (25). In this study, 

the effect of physical activity on physical QoL is primarily driven by MVPA 

(Figure 2, Table 2a-b), such that mean physical QoL was higher among those 

meeting MVPA guidelines, when compared to those engaging in no MVPA. We 

also identified a LPA by MVPA interaction for physical QoL, such that among 

those engaging in no MVPA, engaging in ≥120 min of LPA/week is associated 

with higher physical QoL. These results were consistent across both ACS and 

ACSM guidelines (Figure 2, Table 2a-b). Even though we found a statistically 

significant interaction between leisure-time LPA and MVPA in estimating 

physical QoL, it is unlikely that the relationship is clinically significant. One 

common way to examine clinical significance is to use a half-standard deviation 

difference (26). Given that our sample standard deviation for physical QoL is 

9.81, we need to be cautious on whether the interaction between LPA and MVPA 

is clinically significant compared to the effect of MVPA alone. It appears that 

only increasing MVPA status shows a clinically significant difference in physical 

QoL. 

This is the first study to examine the interaction between LPA and MVPA 

for cancer survivor QoL, which allows consideration of both the confounding 

and potential effect modifying effect of MVPA on the LPA-QoL relationship. In a 
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previous study, LPA was associated with physical QoL only in people reporting 

no higher intensity PA (17), which is the similar to the results in our study. Other 

studies came to the conclusion that MVPA, not LPA, is associated with higher 

physical QoL. In a previous study, MVPA was associated with higher physical 

functioning, and not LPA (15), which would be the same effects as our study if 

we did not take into account an interaction between MVPA and LPA. Since they 

did not include an interaction term between MVPA and LPA, they were unable 

to show the statistically significant difference LPA has on QoL for those who did 

not report any MVPA. Another possible reason why other studies did not find 

statistically significant associations between LPA and physical QoL could be that 

they were studying physical functioning, a sub-score of the Physical Component 

Summary Score in our study, and not the overall Physical Component Summary 

Score (13, 18). Therefore, for cancer survivors performing no MVPA, LPA may 

improve physical QoL. 

 For mental QoL, results show a positive association between MVPA status 

and mental QoL. But results showed neither an independent association between 

LPA and mental QoL, nor a LPA and MVPA interaction for mental QoL. These 

results were consistent across both American Cancer Society and American 

College of Sports Medicine guidelines (Figure 3a-b). The only statistically 

significant group difference for mental QoL is comparing meeting MVPA 

recommendations to 0 min/week MVPA among those engaging in 0 min/week 

LPA. Among those engaging in no MVPA per week, there were no significant 
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group differences amongst LPA status and mental QoL. Neither MVPA or LPA 

appear to contribute clinically significant differences to mental QoL. Thraen-

Borowski et al. (17) also stated that among older, long-term colorectal cancer 

survivors, physical activity is related to their physical QoL, while social 

participation is predominantly related to their mental QoL. Our results are 

consistent with other research (12, 17) showing that the MVPA and mental QoL 

relationship is not as strong as the relationship between MVPA and physical 

QoL. 

Strengths and Limitations 

This study adds to the literature in several important ways. First, there are 

only a few existing studies examining the LPA-QoL relationship (12-18), and 

additional studies contribute to a better understanding of if, and by how much, 

LPA may benefit QOL. Second, because our sample was at least four times larger 

than samples in previous studies, we have more statistical power to detect LPA-

QOL relationships (12-18). Third, previous studies (12-18) did not examine the 

interactive effect of LPA and MVPA, which is necessary to explore the 

association between LPA or MVPA and QoL in cancer survivors while taking 

into consideration both the confounding and potential effect modifying effect of 

the other PA intensity. Fourth, we explored LPA-QoL associations based on 

different MVPA guidelines, which is important to use because PA guidelines use 

prior research of physical activity to show the amount that will maximize its 

benefits for cancer survivors. The benefits of MVPA on QoL may not be 
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estimated best when only using raw minutes/week. Previous studies either only 

used raw minutes/week LPA (14) or sample LPA cut-points (12, 13, 15-18) which 

may not represent activity levels of the general population. 

Perhaps the most important limitation of our study is its cross-sectional 

design, which precludes meaningful causal inference. In addition,  we were 

unable to control for body mass index, which could have been a potential 

confounder or an effect modifier (27). As all information was self-reported, this 

poses a threat of self-presentation bias and misclassification, particularly with 

respect to reporting weekly average of minutes spent in physical activity. This 

study also used a modified version of the Godin’s LTEQ, which is noted to have 

questionable generalizability to cancer survivors due to recall bias and accurate 

reporting of PA intensity. Since cancer survivors may be undergoing treatment 

or may have comorbidities related to their cancer, their perception of PA 

intensity may be different than a healthy adult (23). Future research will benefit 

from longitudinal studies, and objectively measuring PA to reduce 

misclassification of PA, as well as measure sedentary time, which has been 

shown to be associated with QoL in cancer survivors (28). 
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Future Directions 

Dose-response data show the greatest health benefits of PA when 

transitioning from completely sedentary lifestyle to at least some PA (11).  For 

this reason, this study offers additional  evidence to support the promotion of 

LPA as a way of improving QoL among cancer survivors not engaged in 

moderate-to-vigorous PA. This study aligns with the Physical Activity 

Guidelines Scientific Report suggesting the need to study the effect of light-

intensity PA on health (29) as well as the ACS 2035 Challenge Goal to reduce 

cancer mortality by 40% (30). This study also aligns with the Exercise is Medicine 

initiative to engage clinicians in helping patients living with and beyond cancer 

be physically active (31). Future research should focus on effective messaging 

barrier-reducing strategies and socio-ecological reasons that may facilitate LPA 

among persons with primarily sedentary lifestyles.  

Some theory-based modifiable behavior change constructs have proven to 

be correlated with LPA. Self-efficacy was a strong correlate of LPA among lung 

cancer survivors (32). A previous study also using the SCS-I data explored the 

modifiable factors that facilitate or hinder LPA behavior in cancer survivors (33). 

Among those with no MVPA, greater provider support for PA, greater perceived 

health competence, and greater unsupportive partner behaviors were 

significantly correlated with higher levels of LPA. We should use the above 

socio-ecological associations to determine effective public health messaging. 
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Knowing these correlates of LPA may help identify target populations for 

specific public health messaging. A simple way for clinicians to provide support 

for PA is to assess, advise, and refer patients to either home-based or 

community-based exercise or to further evaluation and intervention in outpatient 

rehabilitation (31). Specific sub-populations that may especially benefit from LPA 

recommendations include women and people with multiple comorbidities (18). 

Promising novel approaches for increasing prevalence of PA may take advantage 

of mobile applications for cancer survivors.  Formative research has shown that 

cancer survivors would be likely to use these mobile applications if the messages 

are casual, concise, and use positive tone, incorporate tools for personal goal 

attainment, provide experience that is tailored to the user (34). 

One of the main goals of this paper was to compare PA-QoL associations 

by physical activity guideline. We conclude that as little as 90 min/week of 

MVPA can provide a statistically and clinically significant improvement in 

physical QoL. Given that both guidelines produced similar results in terms of 

QoL, public health officials will need to evaluate both guidelines by other 

outcomes for cancer survivors and assess whether a more conservative PA 

guideline is necessary. In conclusion, there is a statistically significant interaction 

between increasing MVPA and LPA levels for physical QoL, but only MVPA 

seems to affect mental QoL. Only increasing MVPA levels appeared to improve 

physical QoL to a clinically significant level. 
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Tables 

Table 1. Descriptive Statistics for the study sample by Light-Intensity PA Status (min/week) 
(N = 3373) 

  
0 min/week  
(n = 1294) 

1 - 59 
min/week  
(n = 439) 

60-119 
min/week  
(n = 644) 

≥ 120 min/week  
(n = 996) 

  % m (sd) % m (sd) % m (sd) % m (sd) 

Age (yrs)  
57.7 

(12.2)  
55.9 

(11.9)  
55.3 

(12.1)  
57.7 

(12.2) 
Cancer Type by Sex         
     Female Breast 27  23  29  25  
     Male Prostate 16  21  15  23  
     Female Colorectal 7  10  12  6  
     Male Colorectal 7  5  6  7  
     Female Other 29  28  27  22  
     Male Other 14  13  12  17  
Cancer Stage         
     In situ/Localized 64  62  62  66  
     Regional 26  28  29  26  
     Distant 10  10  9  8  
Married or in a Marriage-like 
Relationship 74  74  76  77  
Employed in Past Year 63  70  69  65  
Current Smoker 11  10  9  11  
≥ 2 Physical Comorbidities 23  20  16  19  
≥ 2 Mental Comorbidities 4  4  2  3  
American Cancer Society MVPA Recommendations 
     None 60  48  41  38  
     Insufficiently Active 19  38  38  28  
     Meets Recommendations 21  14  21  34  
American College of Sports Medicine MVPA Recommendations 
     None 60  48  41  38  
     Insufficiently Active 9  28  22  14  
     Meets Recommendations 31  24  37  48  

Physical QoL (normed score)  
47.4 

(10.3)  
48.0 
(9.7)  

48.6 
(9.3)  

49.1 
(9.4) 

Mental QoL (normed score)   
50.4 

(11.0)   
49.2 

(11.1)   
50.9 

(10.0)   
51.3 
(9.8) 

 

Table 1. Descriptive statistics of the complete case sample of cancer survivors by 

light-intensity physical activity status. 

MVPA = moderate-to-vigorous physical activity, PA = physical activity, QoL = 

Quality of Life 
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Figures and Figure Legends 

 

Figure 1 . Consort flow diagram of participants included in complete case sample 

of cross-sectional study. 

SCS-I = American Cancer Society’s Study of Cancer Survivors-I, SCSx2 = SCS-I 

second survey cycle, PA = physical activity, LPA = light-intensity physical 

activity, MVPA = moderate-to-vigorous physical activity 
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Figure 2. 

 

Figure 2. Graph of SF-36 Physical Component Score Least-Square Means grouped 

by leisure-time light-intensity and moderate-to-vigorous physical activity status. 

ACS = American Cancer Society, ACSM = American College of Sports Medicine, 

LPA = light-intensity physical activity, MVPA = moderate-to-vigorous physical 

activity, QoL = Quality of Life 
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Figure 3. 

 

Figure 3. Graph of SF-36 Mental Component Score Least-Square Means grouped 

by leisure-time light-intensity and moderate-to-vigorous physical activity status. 

ACS = American Cancer Society, ACSM = American College of Sports Medicine, 

LPA = light-intensity physical activity, MVPA = moderate-to-vigorous physical 

activity, QoL = Quality of Life 
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Appendices 

Appendix A: Modified Godin Leisure-Time Exercise Questionnaire  

 
 

 

 

 

 

 

 


