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Abstract

Purpose—Physical activity can enhance quality of life in cancer survivors, but this conclusion is 

based largely on research linking moderate-to-vigorous physical activity with quality of life. 

Light-intensity physical activity may be more feasible than more strenuous exercise for many 

older cancer survivors. This study reports a secondary analysis of baseline data from a lifestyle 

behavior intervention trial and examines the hypothesis that older cancer survivors who engage in 

more light-intensity physical activity, independent of moderate-to-vigorous activity, will report 

better mental quality of life.

Methods—Older (≥65 years), overweight or obese breast, prostate, or colorectal cancer survivors 

(n=641, 54% female) self-reported their physical activity and mental quality of life (i.e., mental 

health, emotional role functioning, vitality and social role functioning from the SF-36) as a part of 

the RENEW trial baseline assessment. Analysis of Covariance was used to test hypotheses.

Results—For older women (but not men), light physical activity was positively associated with 

mental quality of life after adjusting for moderate-to-vigorous physical activity. Light physical 

activity that involved social participation appeared to be responsible for this association. For older 

men (but not women), moderate-to-vigorous physical activity was positively associated with 

mental quality of life.
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Conclusions—Some activity appears to be better than none for important dimensions of mental 

quality of life. Experimental research is needed to test the hypothesis that older cancer survivors 

should strive to avoid inactivity regardless of whether they are able to engage in moderate-to-

vigorous physical activity.
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BACKGROUND

Cancer and its treatments can adversely impact patients’ quality of life, and these effects can 

endure for years after treatment. Survivors frequently report high levels of fatigue and pain 

along with reduced global well-being following their diagnosis and treatment [1,2]. 

Moderate-to-vigorous physical activity can improve quality of life in cancer survivors [3–6]. 

Recent reports introduced the first evidence linking light-intensity physical activity with 

better quality of life, reduced symptom interference, and greater physical function in older 

cancer survivors [6–10].

Accumulating evidence that physical activity is beneficial for the health of cancer survivors 

led to the publication of exercise guidelines for cancer survivors [11,12]. These guidelines 

parallel the physical activity guidelines for healthy adults which recommend engagement in 

75 minutes/week of vigorous-intensity physical activity, 150 minutes/week of moderate-

intensity physical activity, or some combination of the two, as well as doing muscle-

strengthening exercises on two or more days/week [13]. Unfortunately, cancer survivors 

endure many of the same barriers to moderate-to-vigorous physical activity as other adults 

(e.g., competing time demands, lack of willpower) in addition to cancer-specific barriers due 

to treatment side effects (e.g., incontinence, lymphedema) and symptoms such as pain and 

fatigue [14–17].

More than half of American adults fail to meet the prescribed level of physical activity in the 

national guidelines [18]. Cancer survivors report even lower levels of physical activity, with 

prevalence estimates ranging from less than 10% to 32% [19–22]. Compared to pre-

diagnosis levels, there are 21% and 75% reductions in the (already low) proportions of 

colorectal and breast cancer survivors, respectively, who report meeting physical activity 

guidelines [16,22]. These low activity levels signal the difficulty of motivating cancer 

survivors to engage in moderate-to-vigorous physical activity.

When regular moderate-to-vigorous physical activity is impractical or not feasible, cancer 

survivors can benefit from alternative behavioral prescriptions that can enhance their quality 

of life. The national physical activity guidelines were premised on the conclusion that “some 

physical activity is better than none,” and explicitly urge adults to avoid inactivity even if 

they cannot attain the level of activity prescribed in the guidelines [13]. In these cases, light-

intensity physical activities – ranging from visiting family/friends and doing arts/crafts to 

completing light housework/gardening and walking leisurely – afford survivors practical and 

feasible alternatives to sedentary behavior. In fact, men and women engage in a much greater 
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volume of light than moderate-to-vigorous physical activity across the adult lifespan, yet this 

high-volume activity has received far less research attention [23].

Promising physical and mental health benefits of light-intensity physical activity have 

emerged in recent research. For example, after controlling for moderate-to-vigorous physical 

activity, light-intensity physical activity has been linked with lower plasma glucose 

concentrations, lower levels of depression, and greater self-reported physical health and 

well-being [24–26]. Only one of those studies sampled older adults exclusively [25]. In 

cancer survivors, light-intensity physical activity has been linked with improved physical 

health and physical function [7,9,10]. Light-intensity physical activity has also shown a 

positive association with global mental health in older colorectal cancer survivors who 

engage in no moderate-to-vigorous physical activity [9]. Less is known about associations 

between light physical activity and specific dimensions of mental quality of life or about 

associations in survivors of other cancers. The purpose of this study was to examine the 

hypothesis that light-intensity physical activity, independent of moderate-to-vigorous 

physical activity, is positively associated with mental quality of life in a sample of older 

breast, colorectal, and prostate cancer survivors from the RENEW trial [27,28]. This trial 

involved a lifestyle intervention that aimed to increase moderate- (but not light-) intensity 

physical activity so our hypotheses were tested using cross-sectional data from the baseline 

assessments.

METHODS

Study Design and Participants

The RENEW randomized controlled trial results and methods were previously published 

[27,28]. Briefly, the trial, conducted among older, long-term cancer survivors compared a 

year-long, diet and exercise intervention delivered via tailored print materials and telephone 

counseling to a wait-list control with a primary endpoint of physical functioning. Subjects 

were identified from the North Carolina Central Cancer registry, with a small percentage 

(0.5%) self-referring. Eligibility criteria were: 1) ≥65 years of age, 2) ≥5 years post-

diagnosis from breast, prostate, or colorectal cancer, 3) overweight or obese (25 ≤ BMI 

(kg/m2) ≤ 40), 4) <150 minutes/week of moderate intensity strength training and endurance 

exercise, 5) had no contraindications to unsupervised exercise, and 6) English speaking and 

writing, without severe speaking or hearing impairments. Subjects (n=641) were block 

randomized by gender, race and cancer type. All procedures performed in studies involving 

human participants were in accordance with the ethical standards of the institutional and/or 

national research committee and with the 1964 Helsinki declaration and its later 

amendments or comparable ethical standards. The protocol was approved by the Duke 

University Institutional Review Board and the North Carolina Central Cancer Registry. 

Written informed consent was obtained from all study participants.

Outcomes and Measures

Outcomes were assessed via telephone interview at baseline. Physical activity was self-

reported using the Community Health Activities Model Program for Seniors (CHAMPS) 

questionnaire, which has been shown to be both valid and reliable among older adults 
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[29,30]. CHAMPS asks subjects about frequency and duration (hours/week, continuous) of 

41 activities performed in a typical week during the last 4 weeks; activities range from 

sedentary to vigorous-intensity. Activities are coded using MET values that account for the 

probable reduced exertion among older adults (≥65 years) compared with younger adults 

[30–32]. For example, the intensity of playing golf (using a cart) was reduced from 3.5 

METs to 2.5 METs [32]. Light physical activities were defined as 1.5–2.9 METs and 

moderate-to-vigorous physical activities were ≥3 METs [32]. Building on prior work, 

complementary analyses were conducted which differentiated between low-light (1.5–2.0 

METs) and high-light physical activity (2.1–2.9 METs) [7,32]. The low-light physical 

activities on this measure are more likely to involve social participation whereas the high-

light physical activities are more likely to combine standing, ambulation, and upper-body 

movement. For each intensity variable, MET hours/week were divided into tertiles. Social 

participation (calculated as hours per week and divided into tertiles) was measured as a 

secondary indicator of light physical activity using responses to seven out of eight items on 

this measure that involved some level of either low-light (“visit with friends or family”, “go 

to the senior center”, “attend church or take part in church activities”, “attend other club or 

group meetings”, “play cards, bingo, or board games with other people”) or high-light (“do 

volunteer work”, “shoot pool or billiards”) physical activity [9].

Quality of life was collected via self-report using the Short-Form 36 Health Status Survey 

(SF-36) [33,34]. Findings from the physical function scale were reported previously by Blair 

et al. [7]. This report focuses on data from the four mental quality of life sub-scales: vitality, 

emotional role functioning, social role functioning, and mental health. The raw scores 

(range: 0–100) for each scale were analyzed (vs. transformation) for ease of interpretation 

and comparison with other studies.

RENEW also collected data on height and weight, six common medical conditions (arthritis 

or rheumatism, hypertension, heart problems, circulatory problems, osteoporosis, and 

cataracts), 22 symptoms (e.g., chest pain, shortness of breath, muscle weakness), and cancer 

treatment (e.g., history of surgery, chemotherapy, radiation, hormonal therapy, and, for 

prostate cancer only, brachytherapy).

Statistical Analyses

This secondary data analysis included data on 641 participants with study baseline data for 

the cross-sectional analysis. The median levels of low-light, high-light and moderate-to-

vigorous activity and social participation were calculated across categories of demographic, 

lifestyle, and medical characteristics. Analysis of Covariance (ANCOVA) was used to 

compare least-square means of mental quality of life across tertiles of each physical activity 

intensity as well as for social participation. Since men typically report higher amounts of 

moderate-to-vigorous intensity activities and prior results have indicated gender differences 

in associations between light physical activity and quality of life [10], we chose to analyze 

and report results stratified by gender. Analyses were controlled for moderate-to-vigorous 

physical activity levels, as well as age (continuous), obesity (yes/no), number of symptoms 

(0–2, 3–5, 6+), and cancer type (breast, prostate, colorectal). Additional variables, e.g., race, 

education, income, time since diagnosis, cancer treatment, comorbidities, fruit and vegetable 
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servings per week, and Healthy Eating Index scores, were evaluated but not included in the 

final models because they did not alter conclusions (i.e., <10% change in regression 

coefficients). Pairwise comparisons were only performed if the trend test was significant (p 
< .05). The significance level for pairwise comparisons also was set at .05. We conducted 

additional exploratory analyses using non-stratified data to test whether sex moderated 

relations between each activity variable and each indicator of mental quality of life. 

Analyses were conducted using SAS 9.3 statistical software (SAS Institute, Inc.).

RESULTS

Participants ranged in age from 65 to 87 with a mean age of 73.1 years (SD = 5.1). The 

study population was slightly more female (54%) than male (46%) and largely non-Hispanic 

White (89%). Most women in this study were breast cancer survivors (83%) and most men 

were prostate cancer survivors (89%). Participants were lower income (67% reporting 

income < $50,000/year), but the majority had attended some college (62%). As seen in Table 

1, men, younger survivors, and survivors with higher socioeconomic status reported more 

moderate-to-vigorous physical activity at baseline. Patterns of light-intensity physical 

activity also differed demographically, with women reporting more low-light and high-light 

activity than men. Higher income and more educated participants reported higher levels of 

low-light and high-light intensity physical activity. Younger age groups reported more low-

light physical activity but older individuals reported more high-light physical activity. 

Overweight participants reported more activity than obese across all activity intensity 

categories.

The four mental quality of life outcomes were significantly correlated with each other, albeit 

only a weak-to-moderate correlation (Rho values between 0.20 and 0.46 for women and 0.28 

and 0.46 for men). The strongest correlations were between mental health and role 

emotional (Rho = 0.46 [for both men and women]) and role emotional and social 

functioning (0.46 [in men]). Among women, low-light activities were significantly 

associated with activities involving social participation (Rho = 0.66, p < 0.0001). There was 

no correlation between light physical activity and moderate-to-vigorous intensity activities 

(all Rho ≤ 0.06 for low-light, high-light, and total light activities with MVPA; all p > 0.20). 

Similarly, among men, low-light activities were associated with social participation (Rho = 

0.66, p < 0.0001, but there was no correlation between the other activity variables (all Rho < 

0.12; all p ≥0.50, except high-light and MVPA [Rho = 0.11; p = 0.052]). Social participation 

was modeled separately from light physical activity so none of the models we tested 

included variables with even a moderate correlation; therefore, multicollinearity was not a 

threat in these analyses.

The cross-sectional analysis of stratified baseline data yielded different patterns of results for 

women and men. Table 2 shows that light, but not moderate-to-vigorous, physical activity 

was positively associated with three mental quality of life indicators in women - mental 

health, vitality, and social role functioning. Variation in low-light rather than high-light 

physical activity appeared to drive associations with mental health and social role 

functioning; differences in vitality were specific to total light physical activity. For women, 

moderate-to-vigorous physical activity was only associated with one aspect of mental 
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quality of life, namely social role functioning. In contrast, Table 3 shows that differences in 

moderate-to-vigorous, but not light, physical activity were positively associated with three 

mental quality of life indicators in men – mental health, emotional role functioning, and 

vitality.

This gender-varying pattern of associations replicated with the measure of social 

participation. As seen in Table 4, social participation by men was not associated with mental 

quality of life whereas greater social participation by women was associated with greater 

overall mental health, vitality, and social role functioning.

In an additional analysis, there was a significant interaction between sex and the social 

function/social participation activities association (p < 0.005) and a borderline significant 

interaction between sex and the vitality and social participation activities association (p = 

0.10). There was no evidence for an interaction for any of the other models (all p >0.20).

CONCLUSIONS

This study established relations between physical activity and mental quality of life in older, 

overweight or obese, breast, colorectal, and prostate cancer survivors that varied both by the 

gender of the survivor and the intensity of the activity. Female survivors exhibited a positive 

association between light physical activity and three aspects of mental quality of life: mental 

health, vitality, and social role functioning. Male survivors of colorectal and prostate cancers 

exhibited a positive association between their moderate-to-vigorous physical activity and 

two aspects of mental quality of life, namely emotional role functioning and vitality. This 

finding generally corresponded with the conclusion from a systematic review of randomized 

clinical trials of exercise effects on quality of life in post-treatment cancer survivors, namely 

that exercise improves overall quality of life and some aspects of quality of life are more 

impacted than others [3]. Prior work on exercise and quality of life has largely sampled 

younger, female and breast cancer survivors. The present study provided the first indication 

that older female survivors of breast and colorectal cancers may not exhibit the same 

association between exercise and mental quality of life. Further research is needed to 

determine whether age, gender, or cancer type moderate this association.

This study was the first to link light physical activity with multiple indicators of mental 

quality of life in older female survivors of breast and colorectal cancers. Older adults 

without cancer have exhibited a positive association between light-intensity physical activity 

and enhanced psychological well-being, social participation, and social relationships [35]. 

Previous work with colorectal cancer survivors established links between light physical 

activity and health-related quality of life, including mental health component scores among 

survivors who reported no moderate-to-vigorous physical activity [9], and physical, role, and 

social role functioning among female (but not male) colorectal cancer survivors [10]. The 

present findings extend those results to female survivors with a variety of cancers and a 

range of moderate-to-vigorous physical activity levels (zero to nine hours/week), as well as 

across age, obesity status, and symptoms.
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Defining minimal clinically-important differences in quality of life is a complicated question 

that requires consideration of intervention costs as well as effect sizes [36]. The largest 

differences in this study were observed in female survivors’ social role functioning as a 

function of low-light physical activity levels, and those differences exceeded the 3–5 point 

criterion proposed for the SF-36 (although we view that criterion with caution) [37]. This 

important finding replicated with an alternative indicator of light physical activity (i.e., 

social participation). Differences in social participation were associated with large 

differences in vitality and social role functioning. Further work is needed to determine 

whether light physical or social activity (or their combination) is responsible for these 

associations as well as the origins of that difference.

These gender-varying associations may reflect differences in physical activity patterns. Men 

in the RENEW sample engaged in more moderate-to-vigorous physical activity than women. 

In contrast, women engaged in significantly more light, and particularly low-light, physical 

activity than men. Future work should investigate the possibility that a threshold of activity 

at a given intensity (e.g., 2 hours/week of moderate-to-vigorous intensity physical activity) 

must be exceeded to couple this behavior with mental quality of life. Alternatively, these 

gender differences may represent differences as a function of cancer site. We did not 

investigate this possibility because our theoretical premise was based on gender-based 

activity differences, but the present analyses cannot rule out that possibility.

Overall, the findings reported in this analysis reinforce the importance of older cancer 

survivors avoiding inactivity. Strong causal conclusions are inappropriate based on the cross-

sectional results presented here, but moderate-to-vigorous physical activity may be more 

important for enhancing mental quality of life in men than women whereas women may 

benefit more from engaging in light physical activities. Given the challenges attendant with 

increasing moderate-to-vigorous physical activity, especially in older adults, this result 

highlights the promise of more feasible and accessible behavior change targets, specifically 

increasing low-light activity, for inactive women [38]. Thus, the conclusion that “some 

physical activity is better than none” is strongly supported by these cross-sectional 

differences in mental quality of life [11,13]. Studies with prospective and experimental 

designs are needed to strengthen confidence in this working conclusion.

Unlike mental health, social role functioning, and vitality, emotional role functioning was 

not associated with differences in light physical activity. The RENEW trial recruited 

participants 5+ years following diagnosis; emotional role functioning may be impacted more 

immediately after diagnosis and during active treatment [27,28]. This sample also reported 

relatively high (but varying) levels of emotional role functioning, so a ceiling effect may be 

obscuring differences. Future research would benefit from incorporating measures with a 

higher range of this latent trait.

These findings are also based on self-reported physical activity. For high-volume, relatively 

habitual behaviors such as light-intensity physical activity, survivors may not provide 

accurate recalls. Future work should consider ambulatory monitoring of physical activity. 

Many self-reported light physical activities can also be completed while seated. Although 

the current guidelines recommend counseling survivors to “avoid inactivity,” the role of 
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posture and sedentary behavior in the quality of life of survivors should be studied in more 

detail in future research [11,39].

The cross-sectional nature of these data begs the question of causal ordering. Although the 

literature led us to assume that activity would influence mental quality of life, these data do 

not permit us to rule out the possibility that greater mental quality of life leads to increased 

light and moderate-to-vigorous physical activity among women and men, respectively. 

Experimental work that manipulates the duration of physical activity at different intensities 

is needed to establish the direction of these relations. The RENEW trial includes 

longitudinal data on these variables; however, these participants also participated in an 

intervention that increased moderate-to-vigorous physical activity so any effects of light-

intensity physical activity will be confounded and difficult to interpret in these data.

The RENEW trial excluded older cancer survivors with contraindications to unsupervised 

exercise as well as those who were already meeting physical activity guidelines. 

Associations may be stronger for older adults with contraindications to unsupervised 

exercise because light physical activity will account for more variation in total physical 

activity. The present results indicate that this hypothesis warrants consideration in future 

research with older adults. The RENEW trial was also delimited to overweight and obese 

survivors. The majority of older adults are also overweight or obese so conclusions may 

generalize beyond the sub-population of older cancer survivors.

Finally, conclusions may be impacted by limitations in the assessment of survivors’ medical 

histories. Symptoms appeared to be more relevant than comorbidities but this finding may 

reflect that 22 symptoms and only 6 medical conditions were assessed. Also, stage and 

treatment were assessed by self-report and survivors may not have recalled these details.

In sum, this study reinforced the importance of promoting physical activity with older, 

overweight and obese cancer survivors. It extended previous research by documenting 

gender differences in associations between physical activity and mental quality of life and by 

showing consistent associations between light (and particularly low-light) physical activity 

and mental quality of life for female cancer survivors. Notwithstanding gender differences in 

intensity- specific activity levels, mental quality of life was associated with their light and 

moderate-to-vigorous physical activity for women and men, respectively. This research 

supports the recommendation for older cancer survivors to avoid inactivity even when 

moderate-to-vigorous physical activity is not possible.

Acknowledgments

Funding Source: This study was supported by the National Institutes of Health (R01 CA106919, P30AG028716) 
and the UAB Comprehensive Cancer Center.

References

1. Hewitt, M., Greenfield, S., Stovall, E. From Cancer Patient to Cancer Survivor: Lost in Transition. 
Washington, DC: National Academies Press; 2005. 

2. Weaver KE, Forsythe LP, Reeve BB, Alfano CM, Rodriguez JL, Sabatino SA, et al. Mental and 
physical health-related quality of life among U.S. cancer survivors: Population estimates from the 

Conroy et al. Page 8

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2010 National Health Interview Survey. Cancer Epidemiol Biomarkers Prev. 2012; 21:2108–17. 
DOI: 10.1158/1055-9965.EPI-12-0740 [PubMed: 23112268] 

3. Mishra SI, Scherer RW, Geigle PM, Berlanstein DR, Topaloglu O, Gotay CC, et al. Exercise 
interventions on health-related quality of life for cancer survivors. Cochrane Database Syst Rev 
Online. 2012; 8:CD007566.doi: 10.1002/14651858.CD007566.pub2

4. Mishra SI, Scherer RW, Snyder C, Geigle PM, Berlanstein DR, Topaloglu O. Exercise interventions 
on health-related quality of life for people with cancer during active treatment. Cochrane Database 
Syst Rev Online. 2012; 8:CD008465.doi: 10.1002/14651858.CD008465.pub2

5. Speck RM, Courneya KS, Mâsse LC, Duval S, Schmitz KH. An update of controlled physical 
activity trials in cancer survivors: a systematic review and meta-analysis. J Cancer Surviv Res Pract. 
2010; 4:87–100. DOI: 10.1007/s11764-009-0110-5

6. Blair CK, Robien K, Inoue-Choi M, Rahn W, Lazovich D. Physical inactivity and risk of poor 
quality of life among elderly cancer survivors compared to women without cancer: the Iowa 
Women’s Health Study. J Cancer Surviv Res Pract. 2016; 10:103–12. DOI: 10.1007/
s11764-015-0456-9

7. Blair CK, Morey MC, Desmond RA, Cohen HJ, Sloane R, Snyder DC, et al. Light-intensity activity 
attenuates functional decline in older cancer survivors. Med Sci Sports Exerc. 2014; 46:1375–83. 
DOI: 10.1249/MSS.0000000000000241 [PubMed: 24389524] 

8. Lin Y-Y, Rau K-M, Lin C-C. Longitudinal study on the impact of physical activity on the symptoms 
of lung cancer survivors. Support Care Cancer Off J Multinatl Assoc Support Care Cancer. 2015; 
23:3545–53. DOI: 10.1007/s00520-015-2724-7

9. Thraen-Borowski KM, Trentham-Dietz A, Edwards DF, Koltyn KF, Colbert LH. Dose-response 
relationships between physical activity, social participation, and health-related quality of life in 
colorectal cancer survivors. J Cancer Surviv Res Pract. 2013; 7:369–78. DOI: 10.1007/
s11764-013-0277-7

10. Van Roekel EH, Bours MJL, Breedveld-Peters JJL, Meijer K, Kant I, VAN DEN, Brandt PA, et al. 
Light physical activity is associated with quality of life after colorectal cancer. Med Sci Sports 
Exerc. 2015; 47:2493–503. DOI: 10.1249/MSS.0000000000000698 [PubMed: 25970666] 

11. Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried W, Galvão DA, Pinto BM, et al. 
American College of Sports Medicine roundtable on exercise guidelines for cancer survivors. Med 
Sci Sports Exerc. 2010; 42:1409–26. DOI: 10.1249/MSS.0b013e3181e0c112 [PubMed: 
20559064] 

12. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J, Courneya KS, Schwartz AL, et al. 
Nutrition and physical activity guidelines for cancer survivors. CA Cancer J Clin. 2012; 62:243–
74. DOI: 10.3322/caac.21142 [PubMed: 22539238] 

13. Physical Activity Guidelines Advisory Committee. Physical Activity Guidelines Advisory 
Committee Report. Washington, DC: U.S. Department of Health and Human Services; 2008. p. 
2008

14. Courneya KS, Friedenreich CM, Quinney HA, Fields ALA, Jones LW, Vallance JKH, et al. A 
longitudinal study of exercise barriers in colorectal cancer survivors participating in a randomized 
controlled trial. Ann Behav Med Publ Soc Behav Med. 2005; 29:147–53. DOI: 10.1207/
s15324796abm2902_9

15. Gho SA, Munro BJ, Jones SC, Steele JR. Perceived exercise barriers explain exercise participation 
in Australian women treated for breast cancer better than perceived exercise benefits. Phys Ther. 
2014; 94:1765–74. DOI: 10.2522/ptj.20130473 [PubMed: 25060956] 

16. Lynch BM, Cerin E, Newman B, Owen N. Physical activity, activity change, and their correlates in 
a population-based sample of colorectal cancer survivors. Ann Behav Med. 2007; 34:135–43. 
DOI: 10.1080/08836610701564147 [PubMed: 17927552] 

17. Ottenbacher AJ, Day RS, Taylor WC, Sharma SV, Sloane R, Snyder DC, et al. Exercise among 
breast and prostate cancer survivors–what are their barriers? J Cancer Surviv Res Pract. 2011; 
5:413–9. DOI: 10.1007/s11764-011-0184-8

18. Adabonyan I, Loustalot F, Kruger J, Carlson SA, Fulton JE. Prevalence of highly active adults–
Behavioral Risk Factor Surveillance System, 2007. Prev Med. 2010; 51:139–43. DOI: 10.1016/
j.ypmed.2010.05.014 [PubMed: 20561970] 

Conroy et al. Page 9

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



19. Irwin ML, McTiernan A, Bernstein L, Gilliland FD, Baumgartner R, Baumgartner K, et al. 
Physical activity levels among breast cancer survivors. Med Sci Sports Exerc. 2004; 36:1484–91. 
[PubMed: 15354027] 

20. Stevinson C, Lydon A, Amir Z. Adherence to physical activity guidelines among cancer support 
group participants. Eur J Cancer Care (Engl). 2014; 23:199–205. DOI: 10.1111/ecc.12145 
[PubMed: 24127843] 

21. Loprinzi PD, Lee H, Cardinal BJ. Objectively measured physical activity among US cancer 
survivors: considerations by weight status. J Cancer Surviv Res Pract. 2013; 7:493–9. DOI: 
10.1007/s11764-013-0293-7

22. Mason C, Alfano CM, Smith AW, Wang C-Y, Neuhouser ML, Duggan C, et al. Long-term physical 
activity trends in breast cancer survivors. Cancer Epidemiol Biomarkers Prev. 2013; 22:1153–61. 
DOI: 10.1158/1055-9965.EPI-13-0141 [PubMed: 23576689] 

23. Martin KR, Koster A, Murphy RA, Van Domelen DR, Hung M, Brychta RJ, et al. Changes in daily 
activity patterns with age in U.S. men and women: National Health and Nutrition Examination 
Survey 2003–04 and 2005–06. J Am Geriatr Soc. 2014; 62:1263–71. DOI: 10.1111/jgs.12893 
[PubMed: 24962323] 

24. Healy GN, Dunstan DW, Salmon J, Cerin E, Shaw JE, Zimmet PZ, et al. Objectively measured 
light-intensity physical activity is independently associated with 2-h plasma glucose. Diabetes 
Care. 2007; 30:1384–9. DOI: 10.2337/dc07-0114 [PubMed: 17473059] 

25. Buman MP, Hekler EB, Haskell WL, Pruitt L, Conway TL, Cain KL, et al. Objective light-intensity 
physical activity associations with rated health in older adults. Am J Epidemiol. 2010; 172:1155–
65. DOI: 10.1093/aje/kwq249 [PubMed: 20843864] 

26. Loprinzi PD. Objectively measured light and moderate-to-vigorous physical activity is associated 
with lower depression levels among older US adults. Aging Ment Health. 2013; 17:801–5. DOI: 
10.1080/13607863.2013.801066 [PubMed: 23731057] 

27. Morey MC, Snyder DC, Sloane R, Cohen HJ, Peterson B, Hartman TJ, et al. Effects of home-based 
diet and exercise on functional outcomes among older, overweight long-term cancer survivors: 
RENEW: a randomized controlled trial. JAMA. 2009; 301:1883–91. DOI: 10.1001/jama.2009.643 
[PubMed: 19436015] 

28. Snyder DC, Morey MC, Sloane R, Stull V, Cohen HJ, Peterson B, et al. Reach out to ENhancE 
Wellness in Older Cancer Survivors (RENEW): design, methods and recruitment challenges of a 
home-based exercise and diet intervention to improve physical function among long-term 
survivors of breast, prostate, and colorectal cancer. Psychooncology. 2009; 18:429–39. DOI: 
10.1002/pon.1491 [PubMed: 19117329] 

29. Harada ND, Chiu V, King AC, Stewart AL. An evaluation of three self-report physical activity 
instruments for older adults. Med Sci Sports Exerc. 2001; 33:962–70. [PubMed: 11404662] 

30. Stewart AL, Mills KM, King AC, Haskell WL, Gillis D, Ritter PL. CHAMPS physical activity 
questionnaire for older adults: outcomes for interventions. Med Sci Sports Exerc. 2001; 33:1126–
41. [PubMed: 11445760] 

31. Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ, et al. Compendium of 
physical activities: an update of activity codes and MET intensities. Med Sci Sports Exerc. 2000; 
32:S498–504. [PubMed: 10993420] 

32. Hekler EB, Buman MP, Haskell WL, Conway TL, Cain KL, Sallis JF, et al. Reliability and validity 
of CHAMPS self-reported sedentary-to-vigorous intensity physical activity in older adults. J Phys 
Act Health. 2012; 9:225–36. [PubMed: 22368222] 

33. Ware, JE., Kosinski, M., Keller, SK. SF-36® Physical and Mental Health Summary Scales: A 
User’s Manual. Boston, MA: The Health Institute; 1994. 

34. Ware, JE., Snow, KK., Kosinski, M., Gandek, B. SF-36® Health Survey Manual and Interpretation 
Guide. Boston, MA: New England Medical Center, The Health Institute; 1993. 

35. Vagetti GC, Filho VCB, Moreira NB, Oliveira V, Mazzardo O, de Campos W. The association 
between physical activity and quality of life domains among older women. J Aging Phys Act. 
2015; 23:524–33. DOI: 10.1123/japa.2013-0070 [PubMed: 25415389] 

36. Hays RD, Morales LS. The RAND-36 measure of health-related quality of life. Ann Med. 2001; 
33:350–7. [PubMed: 11491194] 

Conroy et al. Page 10

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Samsa G, Edelman D, Rothman ML, Williams GR, Lipscomb J, Matchar D. Determining clinically 
important differences in health status measures: a general approach with illustration to the Health 
Utilities Index Mark II. PharmacoEconomics. 1999; 15:141–55. [PubMed: 10351188] 

38. Sparling PB, Howard BJ, Dunstan DW, Owen N. Recommendations for physical activity in older 
adults. BMJ. 2015; 350:h100–h100. DOI: 10.1136/bmj.h100 [PubMed: 25608694] 

39. Wolin KY, Schwartz AL, Matthews CE, Courneya KS, Schmitz KH. Implementing the exercise 
guidelines for cancer survivors. J Support Oncol. 2012; 10:171–7. DOI: 10.1016/j.suponc.
2012.02.001 [PubMed: 22579268] 

Conroy et al. Page 11

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Conroy et al. Page 12

Ta
b

le
 1

D
em

og
ra

ph
ic

 a
nd

 h
ea

lth
 c

ha
ra

ct
er

is
tic

s 
of

 s
tu

dy
 p

ar
tic

ip
an

ts
 a

nd
 h

ou
rs

 p
er

 w
ee

k 
of

 s
oc

ia
l p

ar
tic

ip
at

io
n 

an
d 

M
E

T
 h

ou
rs

 p
er

 w
ee

k 
of

 p
hy

si
ca

l a
ct

iv
ity

 

(N
=

64
1)

N
 (

%
)

So
ci

al
 P

ar
ti

ci
pa

ti
on
α

M
ed

ia
n 

(I
Q

R
)

L
ow

-l
ig

ht
 P

A
β

M
ed

ia
n 

(I
Q

R
)

H
ig

h-
lig

ht
 P

A
β

M
ed

ia
n 

(I
Q

R
)

M
od

-V
ig

 P
A
β

M
ed

ia
n 

(I
Q

R
)

T
um

or
 T

yp
e

B
re

as
t

28
9 

(4
5%

)
9.

0 
(5

.0
, 1

6.
5)

25
.4

 (
13

.2
, 4

0.
3)

18
.1

 (
9.

2,
 3

0.
7)

3.
0 

(0
.0

, 9
.0

)

C
ol

or
ec

ta
l

91
 (

14
%

)
8.

5 
(5

.3
, 1

3.
5)

20
.9

 (
12

.5
, 3

5.
7)

18
.8

 (
8.

0,
 3

2.
3)

2.
0 

(0
.0

, 7
.3

)

Pr
os

ta
te

26
1 

(4
1%

)
8.

0 
(4

.8
, 1

3.
0)

19
.8

 (
11

.3
, 3

3.
9)

16
.2

 (
6.

9,
 2

6.
6)

6.
0 

(0
.0

, 1
6.

0)

A
ge

65
 –

 7
0

22
7 

(3
5%

)
9.

0 
(5

.0
, 1

5.
0)

27
.6

 (
14

.9
, 4

2.
8)

17
.5

 (
8.

5,
 2

8.
4)

4.
2 

(0
.0

, 1
2.

0)

71
 –

 7
5

20
6 

(3
2%

)
8.

0 
(4

.8
, 1

5.
0)

22
.2

 (
11

.3
, 3

5.
8)

17
.2

 (
8.

1,
 3

0.
4)

5.
0 

(0
.0

, 1
2.

0)

76
 –

 8
7

20
8 

(3
2%

)
8.

2 
(5

,0
, 1

3.
0)

18
.8

 (
11

.4
, 3

2.
9)

19
.0

 (
8.

4,
 2

9.
3)

3.
4 

(0
.0

, 9
.1

)

G
en

de
r

Fe
m

al
e

34
9 

(5
4%

)
9.

0 
(5

.0
, 1

6.
0)

25
.4

 (
13

.5
, 4

0.
2)

19
.1

 (
9.

6,
 3

1.
4)

3.
0 

(0
.0

, 8
.8

)

M
al

e
29

2 
(4

6%
)

8.
0 

(4
.5

, 1
3.

0)
19

.7
 (

11
.3

, 3
4.

2)
15

.2
 (

6.
2,

 2
5.

3)
5.

9 
(0

.0
, 1

5.
8)

R
ac

e-
E

th
ni

ci
ty

N
on

-H
is

pa
ni

c
56

9 
(8

9%
)

8.
5 

(5
.0

, 1
4.

0)
23

.0
 (

13
.1

, 3
7.

6)
17

.5
 (

8.
2,

 2
8.

8)
4.

2 
(0

.0
, 1

1.
5)

O
th

er
72

 (
11

%
)

7.
9 

(4
.8

, 1
6.

0)
16

.2
 (

9.
4,

 2
8.

1)
18

.8
 (

7.
2,

 3
1.

0)
2.

5 
(0

.0
, 8

.7
)

E
du

ca
tio

n

N
o 

co
lle

ge
24

6 
(3

8%
)

7.
0 

(4
.0

, 1
3.

0)
17

.1
 (

9.
3,

 3
2.

0)
16

.3
 (

7.
5,

 2
8.

4)
3.

0 
(0

.0
, 1

0.
3)

A
ny

 c
ol

le
ge

39
5 

(6
2%

)
9.

0 
(5

.0
, 1

6.
0)

25
.8

 (
14

.1
, 4

0.
4)

18
.1

 (
8.

9,
 2

9.
4)

4.
7 

(0
.0

, 1
1.

9)

In
co

m
e

<
$5

0,
00

0
43

1 
(6

7%
)

8.
0 

(4
.0

, 1
3.

5)
19

.8
 (

10
.7

, 3
6.

2)
17

.5
 (

8.
3,

 2
8.

6)
3.

0 
(0

.0
, 1

0.
5)

≥$
50

,0
00

20
9 

(3
3%

)
10

.0
 (

5.
5,

 1
7.

0)
26

.7
 (

16
.4

, 3
9.

0)
17

.6
 (

8.
1,

 3
0.

6)
6.

0 
(0

.5
, 1

2.
1)

B
M

I

O
ve

rw
ei

gh
t

38
5 

(6
0%

)
9.

0 
(5

.0
, 1

5.
0)

22
.8

 (
12

.6
, 3

6.
3)

18
.7

 (
8.

5,
 2

9.
2)

4.
5 

(0
.0

, 1
1.

8)

O
be

se
25

6 
(4

0%
)

8.
0 

(4
.5

, 1
4.

0)
21

.1
 (

12
.0

, 3
6.

8)
17

.0
 (

7.
5,

 2
8.

7)
3.

8 
(0

.0
, 1

0.
5)

N
um

be
r 

of
 c

om
or

bi
di

tie
s <
2

23
0 

(3
6%

)
9.

8 
(5

.5
, 1

6.
5)

23
.6

 (
14

.1
, 4

0.
3)

17
.7

 (
8.

1,
 2

8.
8)

5.
3 

(0
.0

, 1
4.

5)

2
20

4 
(3

2%
)

7.
0 

(3
.9

, 1
3.

0)
22

.2
 (

10
.5

, 3
6.

9)
18

.0
 (

8.
5,

 3
0.

7)
4.

0 
(0

.0
, 1

0.
0)

>
2

20
7 

(3
2%

)
8.

3 
(5

.0
, 1

3.
5)

20
.5

 (
12

.0
, 3

4.
3)

17
.5

 (
8.

6,
 2

8.
8)

3.
0 

(0
.0

, 9
.3

)

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Conroy et al. Page 13

N
 (

%
)

So
ci

al
 P

ar
ti

ci
pa

ti
on
α

M
ed

ia
n 

(I
Q

R
)

L
ow

-l
ig

ht
 P

A
β

M
ed

ia
n 

(I
Q

R
)

H
ig

h-
lig

ht
 P

A
β

M
ed

ia
n 

(I
Q

R
)

M
od

-V
ig

 P
A
β

M
ed

ia
n 

(I
Q

R
)

N
um

be
r 

of
 s

ym
pt

om
s

0 
– 

2
21

5 
(3

4%
)

8.
3 

(5
.0

, 1
4.

0)
23

.2
 (

12
.6

, 3
9.

0)
16

.7
 (

8.
1,

 2
8.

2)
5.

0 
(0

.0
, 1

2.
0)

3 
– 

5
22

2 
(3

5%
)

8.
2 

(5
.0

, 1
6.

0)
21

.0
 (

12
.9

, 3
5.

7)
18

.5
 (

8.
2,

 3
0.

8)
3.

1 
(0

.0
, 1

0.
5)

>
5

20
4 

(3
2%

)
9.

0 
(4

.5
, 1

3.
5)

22
.4

 (
12

.0
, 3

8.
0)

17
.7

 (
8.

3,
 2

9.
5)

4.
0 

(0
.0

, 1
0.

9)

Fr
ui

t &
 v

eg
et

ab
le

 s
er

vi
ng

s/
da

y

0 
– 

2.
0

19
1 

(3
0%

)
8.

5 
(5

.0
, 1

5.
0)

20
.7

 (
11

.3
, 3

6.
5)

17
.9

 (
7.

5,
 2

8.
3)

4.
7 

(0
.0

, 1
0.

7)

2.
1 

– 
3.

9
25

3 
(3

9%
)

8.
2 

(4
.0

, 1
3.

0)
21

.6
 (

12
.1

, 3
7.

2)
17

.1
 (

8.
6,

 2
7.

9)
3.

0 
(0

.0
, 9

.3
)

≥4
19

7 
(3

1%
)

9.
0 

(5
.0

, 1
4.

0)
23

.4
 (

14
.2

, 3
5.

8)
17

.6
 (

8.
1,

 3
5.

0)
5.

0 
(0

.0
, 1

2.
0)

H
ea

lth
y 

E
at

in
g 

In
de

x

<
53

.5
21

3 
(3

3%
)

8.
5 

(4
.5

, 1
6.

0)
25

.2
 (

11
.4

, 4
0.

2)
18

.4
 (

7.
5,

 2
7.

1)
4.

5 
(0

.0
, 1

2.
0)

53
.5

–6
5.

7
21

6 
(3

4%
)

8.
0 

(5
.0

, 1
3.

0)
21

.5
 (

12
.5

, 3
4.

7)
15

.7
 (

8.
4,

 2
8.

3)
3.

0 
(0

.0
, 1

0.
8)

≥6
5.

7
21

2 
(3

3%
)

9.
0 

(5
.0

, 1
4.

1)
20

.4
 (

13
.5

, 3
6.

4)
17

.8
 (

9.
1,

 3
3.

8)
4.

7 
(0

.0
, 1

0.
5)

N
ot

e.
 P

A
 =

 p
hy

si
ca

l a
ct

iv
ity

.

α So
ci

al
 p

ar
tic

ip
at

io
n:

 h
ou

rs
 p

er
 w

ee
k 

of
 s

oc
ia

l a
ct

iv
iti

es
, w

hi
ch

 in
cl

ud
es

 1
 s

ed
en

ta
ry

 a
ct

iv
ity

, 5
 lo

w
-l

ig
ht

 a
nd

 2
 h

ig
h-

lig
ht

 in
te

ns
ity

 a
ct

iv
iti

es
.

β L
ow

-l
ig

ht
 in

te
ns

ity
 P

A
: 1

.5
 to

 2
 M

E
T

s;
 h

ig
h-

lig
ht

 in
te

ns
ity

 P
A

: 2
.1

–2
.9

 M
E

T
s;

 m
od

er
at

e 
to

 v
ig

or
ou

s 
in

te
ns

ity
 P

A
: ≥

3 
M

E
T

s.

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Conroy et al. Page 14

Ta
b

le
 2

C
ro

ss
-s

ec
tio

na
l a

ss
oc

ia
tio

n 
be

tw
ee

n 
ph

ys
ic

al
 a

ct
iv

ity
 in

te
ns

ity
 (

M
E

T
 h

ou
rs

 p
er

 w
ee

k)
 a

nd
 q

ua
lit

y 
of

 li
fe

 in
 f

em
al

es
 (

N
=

34
9)

M
od

el
 1

M
od

el
 2

To
ta

l L
ig

ht
- 

In
te

ns
it

y 
PA

 (
L

PA
)

(a
dj

. M
V

PA
)

M
od

-V
ig

 I
nt

en
si

ty
 P

A
 (

M
V

PA
)

(a
dj

. L
PA

)
L

ow
-l

ig
ht

 I
nt

en
si

ty
 P

A
 (

L
L

PA
)

(a
dj

. H
L

PA
, M

V
PA

)
H

ig
h-

lig
ht

 I
nt

en
si

ty
 P

A
 (

H
L

PA
)

(a
dj

. L
L

PA
, M

V
PA

)
M

od
-V

ig
 I

nt
en

si
ty

 P
A

 (
M

V
PA

)
(a

dj
. L

L
PA

, H
L

PA
)

M
en

ta
l H

ea
lth

 
T

1
84

.4
 ±

 1
.2

2a
85

.5
 ±

 1
.1

2
83

.9
 ±

 1
.2

1a
85

.7
 ±

 1
.2

4
85

.6
 ±

 1
.1

2

 
T

2
85

.6
 ±

 1
.1

8
86

.4
 ±

 1
.2

1
86

.0
 ±

 1
.1

9
85

.1
 ±

 1
.1

9
86

.6
 ±

 1
.2

1

 
T

3
87

.5
 ±

 1
.2

2a
85

.5
 ±

 1
.3

0
87

.6
 ±

 1
.2

2a
86

.7
 ±

 1
.1

9
85

.2
 ±

 1
.3

0

p-
va

lu
e 

=
 0

.0
4

p-
va

lu
e 

=
 0

.9
7

p-
va

lu
e 

=
 0

.0
2

p-
va

lu
e 

=
 0

.5
3

p-
va

lu
e 

=
 0

.8
4

E
m

ot
io

na
l R

ol
e 

Fu
nc

tio
ni

ng

 
T

1
92

.9
 ±

 2
.4

6
92

.5
 ±

 2
.2

6
91

.8
 ±

 2
.4

4
92

.3
 ±

 2
.5

2
92

.7
 ±

 2
.2

7

 
T

2
91

.0
 ±

 2
.3

8
94

.2
 ±

 2
.4

5
92

.5
 ±

 2
.4

1
91

.7
 ±

 2
.4

1
94

.1
 ±

 2
.4

6

 
T

3
92

.7
 ±

 2
.4

6
89

.9
 ±

 2
.6

2
92

.1
 ±

 2
.4

8
92

.4
 ±

 2
.4

2
89

.7
 ±

 2
.6

4

p-
va

lu
e 

=
 0

.9
6

p-
va

lu
e 

=
 0

.4
2

p-
va

lu
e 

=
 0

.9
3

p-
va

lu
e 

=
 0

.9
8

p-
va

lu
e 

=
 0

.3
7

V
ita

lit
y

 
T

1
60

.2
 ±

 1
.7

8a
60

.9
 ±

 1
.6

3
60

.2
 ±

 1
.7

6
60

.8
 ±

 1
.8

1
61

.0
 ±

 1
.6

3

 
T

2
62

.9
 ±

 1
.7

2
63

.2
 ±

 1
.7

7
63

.1
 ±

 1
.7

4
62

.2
 ±

 1
.7

3
63

.3
 ±

 1
.7

7

 
T

3
64

.9
 ±

 1
.7

6a
63

.8
 ±

 1
.9

0
64

.4
 ±

 1
.7

8
64

.7
 ±

 1
.7

4
63

.5
 ±

 1
.9

0

p-
va

lu
e 

=
 0

.0
3

p-
va

lu
e 

=
 0

.2
0

p-
va

lu
e 

=
 0

.0
6

p-
va

lu
e 

=
 0

.0
8

p-
va

lu
e 

=
 0

.2
6

So
ci

al
 R

ol
e 

Fu
nc

tio
ni

ng

 
T

1
89

.2
 ±

 1
.7

6a
88

.6
 ±

 1
.6

1a
88

.3
 ±

 1
.7

3a
91

.1
 ±

 1
.7

8
88

.7
 ±

 1
.6

0a

 
T

2
92

.3
 ±

 1
.7

0
92

.1
 ±

 1
.7

5
91

.7
 ±

 1
.7

1
91

.9
 ±

 1
.7

0
92

.3
 ±

 1
.7

4

 
T

3
93

.6
 ±

 1
.7

5a
94

.5
 ±

 1
.8

7a
95

.2
 ±

 1
.7

5a
92

.2
 ±

 1
.7

1
94

.2
 ±

 1
.8

7a

p-
va

lu
e 

<
 0

.0
5

p-
va

lu
e 

=
 0

.0
08

p-
va

lu
e 

=
 0

.0
02

p-
va

lu
e 

=
 0

.6
1

p-
va

lu
e 

=
 0

.0
1

N
ot

es
. L

PA
 =

 li
gh

t-
in

te
ns

ity
 p

hy
si

ca
l a

ct
iv

ity
; L

L
PA

 =
 lo

w
-l

ig
ht

 in
te

ns
ity

 p
hy

si
ca

l a
ct

iv
ity

; H
L

PA
 =

 h
ig

h-
lig

ht
 in

te
ns

ity
 p

hy
si

ca
l a

ct
iv

ity
; M

V
PA

 =
 m

od
er

at
e-

to
-v

ig
or

ou
s 

ph
ys

ic
al

 a
ct

iv
ity

. M
od

el
s 

ar
e 

ad
ju

st
ed

 f
or

 a
ge

 (
co

nt
in

uo
us

),
 o

be
se

 (
ye

s/
no

),
 n

um
be

r 
of

 s
ym

pt
om

s 
(0

–2
, 3

–5
, 6

+
),

 c
an

ce
r 

ty
pe

 (
br

ea
st

, c
ol

or
ec

ta
l)

, a
nd

 o
th

er
 in

te
ns

ity
 P

A
 v

ar
ia

bl
es

, i
.e

., 
M

od
el

 1
: i

nc
lu

de
s 

to
ta

l l
ig

ht
 P

A
 a

nd
 M

V
PA

, M
od

el
 

2:
 in

cl
ud

es
 L

L
PA

, H
L

PA
, a

nd
 M

V
PA

. P
-v

al
ue

 is
 f

ro
m

 th
e 

A
N

C
O

V
A

 te
st

 f
or

 tr
en

d.
 L

SM
ea

ns
 w

ith
 th

e 
sa

m
e 

le
tte

r 
su

bs
cr

ip
t a

re
 s

ig
ni

fi
ca

nt
ly

 d
if

fe
re

nt
 a

t t
he

 0
.0

5 
al

ph
a 

le
ve

l. 
L

ow
-l

ig
ht

 in
te

ns
ity

 (
M

E
T

S 
1.

5–
2.

0)
; H

ig
h-

lig
ht

 in
te

ns
ity

 (
M

E
T

S 
2.

1–
2.

9)
; M

od
V

ig
 in

te
ns

ity
 (

M
E

T
S 

≥3
).

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Conroy et al. Page 15

Ta
b

le
 3

C
ro

ss
-s

ec
tio

na
l a

ss
oc

ia
tio

n 
be

tw
ee

n 
ph

ys
ic

al
 a

ct
iv

ity
 in

te
ns

ity
 (

M
E

T
 h

ou
rs

 p
er

 w
ee

k)
 a

nd
 q

ua
lit

y 
of

 li
fe

 in
 m

al
es

 (
N

=
29

2)

M
od

el
 1

M
od

el
 2

To
ta

l L
ig

ht
- 

In
te

ns
it

y 
PA

 (
L

PA
)

(a
dj

. M
V

PA
)

M
od

-V
ig

 I
nt

en
si

ty
 P

A
 (

M
V

PA
)

(a
dj

. L
PA

)
L

ow
-l

ig
ht

 I
nt

en
si

ty
 P

A
 (

L
L

PA
)

(a
dj

. H
L

PA
, M

V
PA

)
H

ig
h-

lig
ht

 I
nt

en
si

ty
 P

A
 (

H
L

PA
)

(a
dj

. L
L

PA
, M

V
PA

)
M

od
-V

ig
 I

nt
en

si
ty

 P
A

 (
M

V
PA

)
(a

dj
. L

L
PA

, H
L

PA
)

M
en

ta
l H

ea
lth

 
T

1
87

.7
 ±

 1
.3

5
84

.9
 ±

 1
.4

4a
86

.5
 ±

 1
.4

6
86

.2
 ±

 1
.3

5
85

.6
 ±

 1
.4

5

 
T

2
84

.4
 ±

 1
.5

3
85

.3
±

 1
.4

1
87

.3
 ±

 1
.4

8
86

.6
 ±

 1
.4

8
85

.6
 ±

 1
.4

4

 
T

3
86

.3
 ±

 1
.4

5
88

.2
 ±

 1
.4

4a
85

.8
 ±

 1
.4

4
86

.8
 ±

 1
.5

4
88

.5
 ±

 1
.4

5

p-
va

lu
e 

=
 0

.3
9

p-
va

lu
e 

=
 0

.0
4

p-
va

lu
e 

=
 0

.6
3

p-
va

lu
e 

=
 0

.7
5

p-
va

lu
e 

=
 0

.0
8

E
m

ot
io

na
l R

ol
e 

Fu
nc

tio
ni

ng

 
T

1
90

.2
 ±

 2
.2

0
88

.8
 ±

 2
.3

5a
90

.6
 ±

 2
.3

6
89

.7
 ±

 2
.1

8
89

.1
 ±

 2
.3

5a

 
T

2
91

.0
 ±

 2
.4

9
89

.0
 ±

 2
. 3

0b
91

.8
 ±

 2
.4

0
92

.6
 ±

 2
.4

0
89

.2
 ±

 2
.3

3b

 
T

3
91

.3
 ±

 2
.3

6
94

.7
 ±

 2
.3

4ab
90

.6
 ±

 2
.3

3
90

.8
 ±

 2
.5

0
94

.8
 ±

 2
.3

5ab

p-
va

lu
e 

=
 0

.6
9

p-
va

lu
e 

=
 0

.0
2

p-
va

lu
e 

=
 0

.9
8

p-
va

lu
e 

=
 0

.6
8

p-
va

lu
e 

=
 0

.0
3

V
ita

lit
y

 
T

1
58

.8
 ±

 1
.7

8
57

.0
 ±

 1
.9

0a
58

.5
 ±

 1
.9

1
58

.4
 ±

 1
.7

6
57

.4
 ±

 1
.9

0a

 
T

2
59

.0
 ±

 2
.0

2
59

.1
 ±

 1
.8

6
59

.8
 ±

 1
.9

4
59

.7
 ±

 1
.9

4
59

.3
 ±

 1
.8

8

 
T

3
60

.1
 ±

 1
.9

1
61

.9
 ±

 1
.9

0a
60

.3
 ±

 1
.8

8
60

.5
 ±

 2
.0

2
61

.9
 ±

 1
.9

0a

p-
va

lu
e 

=
 0

.5
3

p-
va

lu
e 

=
 0

.0
2

p-
va

lu
e 

=
 0

.4
0

p-
va

lu
e 

=
 0

.3
3

p-
va

lu
e 

=
 0

.0
3

So
ci

al
 R

ol
e 

Fu
nc

tio
ni

ng

 
T

1
89

.1
 ±

 1
.8

8
88

.2
 ±

 2
.0

1
87

.9
 ±

 2
.0

3
90

.6
 ±

 1
.8

7
88

.4
 ±

 2
.0

1

 
T

2
87

.7
 ±

 2
.1

4
87

.6
 ±

 1
.9

7
90

.5
 ±

 2
.0

6
88

.0
 ±

 2
.0

6
87

.2
 ±

 2
.0

0

 
T

3
91

.1
 ±

 2
.0

2
92

.1
 ±

 2
.0

1
89

.4
 ±

 1
.9

9
89

.2
 ±

 2
.1

4
92

.3
 ±

 2
.0

2

p-
va

lu
e 

=
 0

.3
7

p-
va

lu
e 

=
 0

.0
8

p-
va

lu
e 

=
 0

.5
3

p-
va

lu
e 

=
 0

.5
5

p-
va

lu
e 

=
 0

.0
8

N
ot

es
. L

PA
 =

 li
gh

t-
in

te
ns

ity
 p

hy
si

ca
l a

ct
iv

ity
; L

L
PA

 =
 lo

w
-l

ig
ht

 in
te

ns
ity

 p
hy

si
ca

l a
ct

iv
ity

; H
L

PA
 =

 h
ig

h-
lig

ht
 in

te
ns

ity
 p

hy
si

ca
l a

ct
iv

ity
; M

V
PA

 =
 m

od
er

at
e-

to
-v

ig
or

ou
s 

ph
ys

ic
al

 a
ct

iv
ity

. M
od

el
s 

ar
e 

ad
ju

st
ed

 f
or

 a
ge

 (
co

nt
in

uo
us

),
 o

be
se

 (
ye

s/
no

),
 n

um
be

r 
of

 s
ym

pt
om

s 
(0

–2
, 3

–5
, 6

+
),

 c
an

ce
r 

ty
pe

 (
pr

os
ta

te
, c

ol
or

ec
ta

l)
, a

nd
 o

th
er

 in
te

ns
ity

 P
A

 v
ar

ia
bl

es
, i

.e
., 

M
od

el
 1

: i
nc

lu
de

s 
to

ta
l l

ig
ht

 P
A

 a
nd

 M
V

PA
, 

M
od

el
 2

: i
nc

lu
de

s 
L

L
PA

, H
L

PA
, a

nd
 M

V
PA

. P
-v

al
ue

 is
 f

ro
m

 th
e 

A
N

C
O

V
A

 te
st

 f
or

 tr
en

d.
 L

SM
ea

ns
 w

ith
 th

e 
sa

m
e 

le
tte

r 
su

bs
cr

ip
t a

re
 s

ig
ni

fi
ca

nt
ly

 d
if

fe
re

nt
 a

t t
he

 0
.0

5 
al

ph
a 

le
ve

l. 
L

ow
-l

ig
ht

 in
te

ns
ity

 
(M

E
T

S 
1.

5–
2.

0)
; H

ig
h-

lig
ht

 in
te

ns
ity

 (
M

E
T

S 
2.

1–
2.

9)
; M

od
V

ig
 in

te
ns

ity
 (

M
E

T
S 

≥3
).

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Conroy et al. Page 16

Ta
b

le
 4

C
ro

ss
-s

ec
tio

na
l a

ss
oc

ia
tio

n 
be

tw
ee

n 
so

ci
al

 p
ar

tic
ip

at
io

n 
(h

ou
rs

 p
er

 w
ee

k)
 a

nd
 q

ua
lit

y 
of

 li
fe

 (
N

=
64

1)

M
od

el
 1

M
od

el
 2

M
al

es
F

em
al

es
p-

va
lu

e
M

al
es

F
em

al
es

p-
va

lu
e

M
en

ta
l H

ea
lth

T
1

86
.5

 ±
 1

.4
2

83
.5

 ±
 1

.2
3a

86
.6

 ±
 1

.5
1

83
.5

 ±
 1

.2
6a

T
2

86
.2

 ±
 1

.4
0

86
.4

 ±
 1

.2
0

0.
17

86
.3

 ±
 1

.4
4

86
.1

 ±
 1

.2
3

0.
18

T
3

86
.5

 ±
 1

.5
0

87
.2

 ±
 1

.1
4a

86
.4

 ±
 1

.5
3

86
.9

 ±
 1

.1
8a

T
re

nd
 T

es
t

p-
va

lu
e 

=
 0

.9
7

p-
va

lu
e 

=
 0

.0
1

p-
va

lu
e 

=
 0

.9
0

p-
va

lu
e 

=
 0

.0
3

E
m

ot
io

na
l R

ol
e 

Fu
nc

tio
ni

ng

T
1

90
.3

 ±
 2

.3
1

88
.9

 ±
 2

.4
9

90
.0

 ±
 2

.4
3

88
.3

 ±
 2

.5
5

T
2

91
.1

 ±
 2

.2
7

93
.9

 ±
 2

.4
2

0.
52

91
.2

 ±
 2

.3
2

93
.5

 ±
 2

.4
8

0.
57

T
3

90
.5

 ±
 2

.4
4

93
.7

 ±
 2

.3
1

90
.6

 ±
 2

.4
7

93
.4

 ±
 2

.3
9

T
re

nd
 T

es
t

p-
va

lu
e 

=
 0

.9
4

p-
va

lu
e 

=
 0

.1
2

p-
va

lu
e 

=
 0

.8
0

p-
va

lu
e 

=
 0

.1
2

V
ita

lit
y

T
1

58
.1

 ±
 1

.8
5

57
.2

 ±
 1

.7
8ab

58
.3

 ±
 1

.9
6

57
.6

 ±
 1

.8
2ab

T
2

58
.1

 ±
 1

.8
2

63
.6

 ±
 1

.7
3a

0.
10

58
.2

 ±
 1

.8
6

63
.7

 ±
 1

.7
7a

0.
13

T
3

62
.2

 ±
 1

.9
5

65
.6

 ±
 1

.6
5b

61
.9

 ±
 1

.9
9

65
.5

 ±
 1

.7
1b

T
re

nd
 T

es
t

p-
va

lu
e 

=
 0

.0
6

p-
va

lu
e 

=
 0

.0
00

1
p-

va
lu

e 
=

 0
.1

2
p-

va
lu

e 
=

 0
.0

00
6

So
ci

al
 R

ol
e 

Fu
nc

tio
ni

ng

T
1

89
.0

 ±
 1

.9
8

84
.8

 ±
 1

.7
5ab

88
.5

 ±
 2

.1
0

85
.3

 ±
 1

.7
8ab

T
2

88
.6

 ±
 1

.9
5

94
.4

 ±
 1

.7
0a

0.
00

5
88

.4
 ±

 2
.0

0
94

.9
 ±

 1
.7

3a
0.

00
5

T
3

90
.6

 ±
 2

.0
9

93
.6

 ±
 1

.6
2b

90
.7

 ±
 2

.1
4

94
.0

 ±
 1

.6
7b

T
re

nd
 T

es
t

p-
va

lu
e 

=
 0

.5
1

p-
va

lu
e 

<
 0

.0
00

1
p-

va
lu

e 
=

 0
.3

7
p-

va
lu

e 
=

 0
.0

00
2

N
ot

es
. M

od
el

 1
 is

 a
dj

us
te

d 
fo

r 
ag

e 
(c

on
tin

uo
us

),
 o

be
se

 (
ye

s/
no

),
 a

nd
 n

um
be

r 
of

 s
ym

pt
om

s 
(0

–2
, 3

–5
, 6

+
),

 a
nd

 c
an

ce
r 

ty
pe

. M
od

el
 2

 is
 a

dd
iti

on
al

ly
 a

dj
us

te
d 

fo
r 

hi
gh

-l
ig

ht
 in

te
ns

ity
 p

hy
si

ca
l a

ct
iv

ity
 a

nd
 

m
od

er
at

e-
to

-v
ig

or
ou

s 
ph

ys
ic

al
 a

ct
iv

ity
. I

nt
er

ac
tio

n 
p-

va
lu

e 
is

 f
ro

m
 th

e 
cr

os
s-

pr
od

uc
t t

er
m

. T
re

nd
 te

st
 p

-v
al

ue
 is

 f
ro

m
 th

e 
A

N
C

O
V

A
 te

st
 f

or
 tr

en
d.

 L
SM

ea
ns

 w
ith

 th
e 

sa
m

e 
le

tte
r 

su
bs

cr
ip

t a
re

 s
ig

ni
fi

ca
nt

ly
 

di
ff

er
en

t a
t t

he
 0

.0
5 

al
ph

a 
le

ve
l.

Support Care Cancer. Author manuscript; available in PMC 2018 November 01.


	Abstract
	BACKGROUND
	METHODS
	Study Design and Participants
	Outcomes and Measures
	Statistical Analyses

	RESULTS
	CONCLUSIONS
	References
	Table 1
	Table 2
	Table 3
	Table 4

