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CHAPTER 1
INTRODUCTION

Cancer survivors are defined by the National Coalition for Cancer Survivorship (NCCS,
2014) as any individual from the point of diagnosis of cancer throughout the course of the
lifespan. As of 2012, there were 13.7 million cancer survivors living in the United States
(National Cancer Institute). These individuals typically experience a multitude of adverse
physical and psychological consequences, either as a result of the cancer itself, side effects of
necessary treatment, or a combination of the two. One of these consequences is a decrease in
level of physical activity. Previous research has linked cancer and subsequent treatment to
decreases in overall activity levels, muscle mass, energy level, overall well-being, and quality of
life (deJong, Courtens, & Abu-Saad, 2002). These changes may be self-propagating; that is
believed due to the observation that decreases in activity level, muscle mass, energy, quality of
life, and overall well-being are correlated with reduced physical and psychological well-being
(McAuley, et al., 2006).

Physical activity in an elderly population has been associated with increased overall
quality of life when compared to an inactive control group (Pernambuco et al., 2012). Similarly,
the intentional introduction of an exercise or community/home-based physical activity program
has been shown to attenuate treatment-related side effects in cancer survivors, and improve
performance even after completing high-dose chemotherapy (Dimeo et al., 1997). Exercise
interventions have been shown to result in not only significantly better physical outcomes such
as body composition, aerobic fitness, muscular strength, and lean body mass (Courneya et al.,
2007), but also psychological outcomes such as quality of life (Cheema, Singh, & Gaul, 2006),

and anxiety and depression (Menhert et al., 2011) levels in cancer survivors. Courneya and



colleagues (2003) completed a study in which a moderate intensity exercise program was shown
to improve quality of life in cancer survivors beyond the known benefits of group psychotherapy.
Improvements in quality of life have also been shown with aerobic activity in breast cancer
survivors compared to both an exercise placebo and usual care control group (Daley et al., 2007).
While such interventions may not always result in a statistically significant increase in either
physical or psychological measures, meaningful differences in both physical measures and
quality of life outcomes have been shown to occur over long-term exercise interventions (Durak,
Lilly, & Hackworth, 1999; Mutrie et al., 2007).

While research in exercise and cancer survivors is well-developed and documented,
related research involving cancer patient caregivers (herein referred to simply as “caregivers”) is
underdeveloped. Caregivers for cancer patients often experience levels of psychological distress
that are directly influenced by the cancer survivors’ symptom experience (Given, Given, Helms,
Stommel, & DeVoss, 1997; Dumont et al., 2006). It is believed that as a result of the increased
burden, psychological distress, and physical sacrifice made by caregivers, they may also
experience a decline or continued lack of physical activity. This low-level of activity may
manifest both physically and psychologically, affecting the caregiver’s quality of life drastically.
Caregivers often report experiencing sleep disturbances (Carter, 2003; Fletcher et al., 2008),
fatigue (Fletcher et al., 2008; Jensen & Given, 1991; Teel & Press, 1999), pain (Fletcher et al.,
2008), and loss of physical strength (Nijboer, Triemstra, Tempelaar, Sanderman, & van den Bos,
1999).

Statement of Purpose
The purpose of this study was to evaluate the physical activity levels of cancer survivors

and caregivers who had enrolled in a free, 12-week exercise and nutrition course (Strong



Survivors) using the Community Healthy Activities Model Program (CHAMPS) Questionnaire
for Adults (Appendix 1; Stewart, 2001). The current study compared activity levels between the
two groups, and also compared each group to recommended levels of activity according to the
American College of Sports Medicine (ACSM). By collecting physical activity data from both
groups and comparing them to each other and both to the current ACSM guidelines, this study
adds to the growing literature detailing the experience and needs of caregivers, in hopes that
effective program development and implementation may follow.
Hypotheses

It was hypothesized that there would be no significant difference in activity levels as
measured by the CHAMPS Questionnaire for Adults between the cancer survivor and caregiver
groups. It was also hypothesized that both groups would report significantly lower levels of

physical activity than currently recommended by the ACSM.



CHAPTER 2
METHODS

Participants

All participants were first-time participants in Strong Survivors, a free, 12-week program
including both nutritional and physical activity-related education, as well as individualized
exercise prescription provided by student cancer exercise trainers. The program takes place three
times per year (fall, spring, and summer) at John A. Logan College in Carterville, Illinois, and is
open to participants of all ages that have been diagnosed with cancer as well as a caregiver of
each participant. For the current study, any survivor who was more than 60 months removed
from his or her most recent cancer-related treatment, or any caregiver whose survivor counterpart
also met this criterion was excluded. Forty-seven cancer survivors and 21 caregivers met the
treatment criteria and successfully and fully supplied all of the information required for inclusion
in the study.
Data Collection Procedures

Participants were given a number of health-related forms and questionnaires, including
the Community Healthy Activities Model Program (CHAMPS) Questionnaire for Adults.
Distribution and instruction for completion of these questionnaires was completed by the Strong
Survivors staff consisting of graduate and undergraduate students involved in related
coursework, and supervised by a member of the faculty specializing in cancer rehabilitation
research. Only those questionnaires that were completed without error and in their entirety were
included for the purposes of this study. Responses were tabulated in raw form into Microsoft
Excel (Microsoft, 2007), and then coded into Metabolic Equivalent of Task Hour (MET*HR)

values for each response according to the Revised Codebook for CHAMPS Physical Activity



Measures Coding Algorithms from May 22, 2003 (Appendix 2). The sum of these values was
calculated to determine MET*HR/week.

ACSM (2011) recommends adults get at least 150 minutes of moderate-intensity exercise
per week. The Center for Disease Control estimates that moderate-intensity exercise falls in the
range of 3-6 METSs (U.S. Department of Health and Human Services). For the purposes of this
study, 4.5 METs was considered a moderate intensity. ACSM-recommended activity level was
converted from minutes per week to MET*HR/week using this conversion rate to obtain the
value of 11.25 MET*HR/week. The sum of all items on the CHAMPS questionnaire estimated to
be at a MET value of 3 or higher (Items 7, 9, 14, 15, 16, 19, 21, 23, 24, 25, 26, 29, 30, 31, 32, 33,

36, 37, 38, 40) was calculated for each participant as a moderate-intensity level MET*HR/week.



CHAPTER 3
RESULTS
Comparison Between Groups
No significant differences existed between the survivors (S) and caregivers (CG) in either

mean age (S = 60.1 (SD = 12.4) years; CG =57.3 (SD = 15.6) years)) or mean time since
treatment (S = 15.9 (SD = 16.9) months; CG = 18.4 (SD = 17.4) months)). The dependent
variable was compared using a two-sample t-test to compare mean MET*HR/week for the
cancer survivor and caregiver groups, using a p<0.05 alpha level to determine significance.

There was no significant difference in average MET*HR/week between the two groups

(p=0.218).
Table 1: Group Mean and Standard Deviation (SD): Two-Sample t-Test Results
Group Mean(SD) t P
Cancer Survivors 31.77(27.37)
Caregivers 41.22(28.93) 1.24 0.218

Mean values are MET*HR/week.
Comparison of Both Groups to ACSM Recommendations

Each group mean was compared to the ACSM recommended MET*HR/week value
(11.25 MET*HR/week) using a one-sample t-test. There exists no significant difference in mean
MET*HR/week when comparing cancer survivors (p=0.265) to ACSM recommendations for
moderate- to vigorous-intensity physical activity. A significant difference was found when
comparing caregivers (p=0.037) to the calculated ACSM recommendations for the mean
MET*HR/week value. In contrast to the expected outcome, the caregivers mean MET*HR/week

averages were significantly higher than the ACSM recommendations.



Table 2: Moderate-Intensity Activity Group Mean and SD: One-Sample t-Test Results

Comparison to ACSM Mean(SD) t P
Survivors 13.95(16.40) 1.13 0.265
Caregivers 23.43(24.94) 2.24 0.037

Mean values are MET*HR/week.




CHAPTER 4
DISCUSSION

While there exists a vast amount of previous research on cancer patient activity levels and
exercise, such research has not often considered the effect of cancer diagnosis on the activity
level of caregivers. The purpose of this study was to compare the daily-life activity levels, both
physical activity and exercise, of cancer survivors and their caregivers. The raw data for the
activity levels was measured using the self-reported CHAMPS questionnaire. As hypothesized,
there was no statistically significant difference found between activity levels as measured by
MET*HR/week between the cancer survivors and caregivers. Contrary to the hypothesis,
however, caregivers did self-report significantly higher levels of moderate- to vigorous-level
activity than suggested as a minimum by the ACSM. This phenomenon may be explained by any
number or combination of the limitations to be listed in subsequent sections.
Explanation and \Limitations

As the design of this research was extremely applied in nature, there exist a large number
of potential limitations that may explain the unexpected results. The first of such limitations is
that of a self-selection bias caused by using a sample solely from the Strong Survivors
population. It may be reasonable to assume that an individual that willingly registers and intends
to participate in an exercise-based course may be generally more active, or more apt to report
himself or herself as more active, than an individual that does not register for the course. Self-
selection bias has been found to exist, specifically in an older adult population as it relates to
physical activity (Martinson et al., 2010). Evidence in support of the self-report bias for social
desirability has also been shown to exist, specifically in physical activity recall (Adams et al.,

2005). With the knowledge and expectation that the coursework will be based in exercise and



activity, participants may also have inflated or over-estimated previous levels of activity in an
effort to meet the perceived expectations of the Strong Survivors staff.

There is an innate lack of experimental control within this study in terms of prior medical
history. In an effort to boost participant numbers, participants in the study were not excluded
based on any criteria except for the 60-month maximum time since treatment. Some criteria of
particular future interest as potential exclusionary or study group organizational variables may
include: comorbidities, current treatment status, time since diagnosis (shorter time frame than
current study), type of cancer, stage of cancer, or prognosis. These uncontrolled variables have
the potential to significantly alter activity levels over the course of even one cancer survivor’s
diagnosis, let alone over 47 individuals’ experiences. The participant sample included survivors
who were actively undergoing chemotherapy and radiation treatment, as well as those that had
not yet begun any treatment, and those that had not received any form of treatment in up to five
years. The longitudinal effects and changes associated with chemotherapy treatment have been
detailed in previous studies as they relate to psychological measures (Alhes et al., 2010) and
exercise-adherence (Courneya et al., 2014). Suggestions for future directions that address this
concern, as well as others will be provided in the conclusion of this report.

The Strong Survivors program is extremely accessible, very intentionally; the primary
focus is to provide a service to the local community. As such, any participant who has been told,
“You have cancer,” is accepted into the program, and allowed to have one caregiver accompany
him or her. The term caregiver is not strictly defined by the program. In the spirit of accessibility,
and the belief in the benefit of the support of a companion in the course, each individual cancer
survivor’s caregiver may or may not be (or have been) the primary caregiver throughout the

diagnosis. Any relative or friend of the cancer survivor is allowed to attend the program and is
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termed that individual’s caregiver. Potential direct caregivers that were not fit to attend the
course, or hesitant to participate in exercise may have been substituted with friends or other
family that was previously more active. This may have had a drastic effect on the activity levels
reported by the caregiver group. This hypothetically high degree of variability based on program
design was supported when the data was analyzed as demonstrated by the standard deviations of
all measured values (age, time since treatment, MET*HR/week) for each group. Although no
statistical differences were found between groups, the large variability in each group may
account for the lack of significant differences found.
Conclusion

The findings of this study suggest that there does not exist a statistically significant
difference in the self-reported levels (using MET*HR/week as measured by the CHAMPS
questionnaire) of physical activity and exercise between cancer survivors and caregivers. It is
also suggested by this study that caregiver groups engage in a higher level of moderate to
vigorous exercise than is currently recommended by the American College of Sports Medicine.
Future research should establish exclusionary and further inclusionary medical criteria for both
cancer survivors and caregivers, including proximity to diagnosis and further delineation of
treatment status and time since treatment. Data collection of a non-self-selected population,
especially those self-selecting for an exercise course, will reduce the potential for self-selection
bias as it relates to the activity level measure. Use of a more direct measure of activity levels
(e.g., accelerometer), while less feasible, may provide a solution to the suspected self-report bias
for social desirability. When using the caregiver population, future research should strictly define
what constitutes the role of a caregiver for the purposes of the study in order to better analyze

and understand caregiver experiences, and the direct influence that being the primary caregiver
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to a cancer survivor has on these individuals. Future samples should also be drawn from
caregivers not electing to attend and participate in the Strong Survivors course, such that a more
representative sample of the caregiver population may be analyzed. Further studies to assess the
efficacy of the Strong Survivors program should include pre-participation sampling and post-
participation sampling using the CHAMPS questionnaire to demonstrate any changes in behavior
associated with completion of the Strong Survivors program. Future research may also find value
in considering the persistence of exercise behaviors beyond completion of the Strong Survivors

course.



12

REFERENCES

Adams, S. A., Matthews, C. E., Ebbeling, C. B., Moore, C. G., Cunningham, J. E., Fulton, J.,
Hebert, J. R. (2005). The effect of social desirability and social approval on self-reports
of physical activity. American Journal of Epidemiology, 161(4), 389-398.

Ahles, T. A,, Saykin, A. J., McDonald, B. C., Li, Y., Furstenberg, C. T., Hanscom, B. S.,
Mulrooney, T. J., Schwartz, G. N., Kaufman, P. A. (2010). Longitudinal assessment of
cognitive changes associated with adjuvant treatment for breast cancer: Impact of age and
cognitive reserve. Journal of Clinical Oncology, 28(29), 4434-4440.

American College of Sports Medicine. (1, August 2011). ACSM Issues New Recommendations
on Quantity and Quality of Exercise. Retrieved from http://acsm.org/media-room/news-
releases/2011/08/01/acsm-issues-new-recommendations-on-quantity-and-quality-of-
exercise

Carter, P. A. (2003). Family caregivers’ sleep loss and depression over time. Cancer Nursing,
26(4), 253-259.

Cheema, B., Singh, B., & Gaul, C. (2006). Full body exercise training improves fitness and
quality of life in survivors of breast cancer. Journal of Strength and Conditioning
Research, 20(1), 14-21.

Courneya, K. S., Friedenreigh, C. M., Sela, R. A., Quinney, H. A., Rhodes, R. E., & Handman,
M. (2003). The group psychotherapy and home-based physical exercise (group-hope)
trial in cancer survivors: Physical fitness and quality of life outcomes. Psycho-Oncology,

12, 357-374.



13

Courneya, K. S., Segal, R. J., Mackey, J. R., Gelmon, K., Reid, R. D., Friedenreich, C. M.,
Ladha, A. B., Proulx, C., Vallance, J. K. H., Lane, K., Yasui, Y., & McKenzie, D. C.
(2007). Effects of aerobic and resistance exercise in breast cancer patients receiving
adjuvant chemotherapy: A multicenter randomized controlled trial. Journal of Clinical
Oncology, 25(28), 4396-4404.

Courneya, K. S., Segal, R. J., Gelmon, K., Mackey, J. R., Friedenrich, C. M., Yasuli, Y., Reid, R.
D., Proulz, C., Trinh, L., Dolan, L. B., Wooding, E., Vallerand, J. R., McKenzie, D. C.
(2014). Predictors of adherence to different types and doses of supervised exercise during
breast cancer chemotherapy. International Journal of Behavioral Nutrition and Physical
Activity, 11(85), 1-18.

Daley, A. J., Crank, H., Saxton, J. M., Mutrie, N., Coleman, R., Roalfe, A. (2007). Randomized
trial of exercise therapy in women treated for breast cancer. Journal of Clinical
Oncology, 25(13), 17131721.

deJong N., Courtens A. M., Abu-Saad H. H. (2002). Fatigue in patients with breast cancer
receiving adjuvant chemotherapy. Cancer Nursing, 25283-297.

Dimeo, F. C., Tilmann, M. H. M., Bertz, H., Kanz, L., Mertelsmann, R., Keul, J. (1997). Aerobic
exercise in the rehabilitation of cancer patients after high dose chemotherapy and
autologous peripheral stem cell transplantation. Cancer, 79, 1717-1722.

Dumont, S., Turgeon, J., Allard, P., Gagnon, P., Charbonneau, C., Vezina, L. (2006). Caring for
a loved one with advanced cancer: Determinants of psychological distress in family

caregivers. Journal of Palliative Medicine, 9(4), 912-921.



14

Durak, E. P., Lilly, P. C., & Hackworth, J. L. (1999). Physical and psychosocial responses to
exercise in cancer patients: a two year follow-up survey with prostate, leukemia and
general carcinoma. Journal of Exercise Physiology Online, 2(1), 1-6.

Fletcher, B. S., Paul, S. M., Dodd, M. J., Schumaker, K., West, C., Cooper, B., Lee, K.,
Aouizerat, B., Swift, P., Wara, W., Miaskowski, C. A. (2008). Prevalence, severity, and
impact of symptoms on female family caregivers of patients at the initiation of radiation
therapy for prostate cancer. Journal of Clinical Oncology, 26(4), 599-605.

Given, B. A., Given, C. W., Helms, E., Stommel, M., DeVoss, D. N. (1997). Determinants of
family caregiver reaction. New and recurrent cancer. Cancer Practice, 5(1), 17-24.

Jensen, S. & Give, B. A. Fatigue affecting family caregivers of cancer patients. Cancer Nursing,
14(4), 181-187.

Martinson, B. C., Crain, L. A., Sherwood, N. E., Hayes, M., Pronk, N. P., O’Connor, P. J.
(2010). Population reach and recruitment bias in a maintenance RCT in physically active
older adults. Journal of Physical Activity and Health, 7(1), 127-135.

McAuley, E., Konopack, J. F., Motl, R. W., Morris, K. S., Doerksen, S. E., Rosengren, K. R.
(2006). Physical activity and quality of life in older adults: Influence of health status and
self-efficacy. Annals of Behavioral Medicine, 31(1), 99-103.

McNeely, M. L., Parliament, M. B., Seikaly, H., Jha, N., Magee, D., Haykowsky, M. J.,
Courneya, K. S. (2008). Effect of exercise on upper extremity pain and dysfunction in
head and neck cancer survivors: A randomized controlled trial. Cancer, 113(1), 214-222.

Menhert, A., Veers, S., Howaldt, D., Braumann, K., Koch, U., Schulz, K. (2011). Effects of a
physical exercise rehabilitation group program on anxiety, depression, body image, and

health-related quality of life among breast cancer patients. Onkologie, 34, 248-253.



15

Mutrie, N., Campbell, A. M., Whyte, F., McConnachie, A., Emslie, C., Lee, L., Kearney, N.,
Walker, A., Ritchie, D. (2007). Benefits of supervised group exercise programme for
women being treated for early stage breast cancer: Pragmatic randomized controlled trial.
BMJ, 1-7.

National Cancer Institute. (2015, April 23). SEER Stat Fact Sheet: All Cancer Sites. Retrieved
from http://seer.cancer.gov/statfacts/html/all.ntml/

National Coalition for Cancer Survivorship (24, July 2014). Defining Cancer Survivorship.
Retrieved from: http://www.canceradvocacy.org/news/defining-cancer-survivorship/

Nijboer, C., Triemstra, M., Tempelaar, R., Sanderman, R., van den Bos, G. A. M. (1999).
Determinants of caregiving experiences and mental health of partners of cancer patients.
Cancer, 86(4), 577-588.

Pernambuco, C. S., Rodrigues, B. M., Bezerra, J. C. P., Carrielo, A., Fernandes, A. D. O., Vale,
R. G. S., Dantas, E. H. M. (2012). Quality of life, elderly and physical activity. Health, 4,
88-93.

Segal, R. J., Reid, R. D., Courneya, K. S., Sigal, R. J., Kenny, G. P., Prud’Homme, D. G.,
Malone, S. C., Wells, G. A., Scott, C. G., Slovinec D’ Angelo, M. E. (2009). Randomized
controlled trial of resistance or aerobic exercise in men receiving radiation therapy for
prostate cancer. Journal of Clinical Oncology, 27(3), 344-351.

Stewart, A. L., Mills, K. M., King, A. C., Haskell, W. L., Gillis, D., & Ritter, P. L. (2001).
CHAMPS physical activity questionnaire for older adults: Outcomes for interventions.
Medicine & Science in Sports & Exercise, 33(7), 1126-41.

Tang, M. F., Liou, T. H., Lin, C. C. (2010). Improving sleep quality for cancer patients: Benefits

of a home-based exercise intervention. Supportive Care in Cancer, 18(10), 1329-1339.



Teel, C. S. & Press, A. N. (1999). Fatigue among elders in caregiving and noncaregiving roles.

Western Journal of Nursing Research, 21(4), 498-520.

U.S. Department of Health and Human Services, Public Health Service, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and Health
Promotion, Division of Nutrition and Physical Activity. Promoting physical activity: a

guide for community action. Champaign, IL: Human Kinetics, 1999.

16



APPENDICES



17

APPENDIX 1

Npa7jSoN‘esiDISelIUR “4SOMN “d'Ud ‘Hemalg " iUy 19eju0)
J3e1s SAWVHD 2y) Jo uorssiuuad jnoyiim aonpoidas jou og
(Ajuo asn yoseasay) 8661 W3uAdoD © (00/90/11)

ANSIOAIUN PIOJUB]S ‘VONUIARIJ OSBASI(] UT YOIasay 10 JAIUA)) pIOJuel§
00SIOURL] U BILIOJI[E)) JO ANsIoAlu() ‘BuiBy 2 yifesH 10j aymusuf

=

“awe! wes301 [SPOJ SIIANOY Ayifeal] Anunwiwo) ‘SJNVHD

ole

S)OpY 10§ A1IBUUONSANY SINIANOY SANVHO

ONOELS



18

uonsenb jxau ayj 03 anow pue xoq ON 8y} }oayo e
:Ananoe 3y) op LON dId MoA ]

S ON
SOy sNOY SOy SN0y sInoy  JInoy | & (V1 op Ajfensn €& ¢ PMESHNLL Auew mOH w@?VA
alow Y8L 9SS Byt AT UBYl  noA pip JoaMm € sinoy (s A1) nok

e ST yLOL Auew MO} | 950y} Uey) 194)0) AJIure) 10 SPUSLI} YNM JISIA ‘|

'nok pIp ‘s)oem
¥ ised ayj Buninp yeom [eaidf} e uj

"}o9M & SINOY € ST SPUSLLJ UM SISIA 9YS JBY) }oaM B SIoY [210) 3y) “a10§a1dy], e3|0
UM ABpSOUpPa A\ UO SINOY OM] pue BLIBJA Y)IM ABPUOJA] UO Inoy U0 spuads Ajjensn ayg YoM € a01m) e3[() pue LB\
SpUaLj 1y SHSIA A[[ensn sauof ‘SIN :[# uonsanb Jamsue pnom sauop *SIjA Moy Jo pdwexd ue s1 I

*AJIAD)OE 1) PIP NOA FIIM [€IT

€Ul SHNOH TV.LOL Auew moy dpar) ¢4 dag
‘papisoad eds
) a1 asuodsas anok yuam pue 91 pip Afjensn nok JIM € STINLL Auelt Moy jnoqe yurqf, z# dasg
"X0q SHA AW HPYD  [# dAs
M p ysed 2y ur Apanoe ay) QI noA Ji
SNOLLONY.LSNI

*MO[3q umoys djdwexd 3y} 0y Jepuais die saged Suimojjoy
3y uo suonsanb Ay | ‘M p ysed Iy ul Juop IAey Avur NOA JBY) SAPIANIE JNOqe SI Jaeuuonsanb sy




19

ON
SINOY SOy SOy  SINOY SOy  Inoy | & (1 Op Ajensn | € $eom e SHWILL Auew MOH  SHA
alow 8L  HYS vt He Ueyl  noA pip Joam e SInoy {(319Y 20URp 21GOIIE JUNOD JOU Op)
06 SS93 TVLOL Auew Moy |  (woouf[eq ‘aur] “yjoJ ‘axenbs se yons) aoue( ‘L
SINOY  SINOY SN0y SMOY SOy oy | & (Y op Ajensn . ON
oW Y8-L  U9S  UPE  UTT  UBR  nokpipypamesmoy| € (Yoam B SHNLL Auewi MOH  SHA
06 el TV.LOL Auew MO (Jandwod e as) 9
sinoy SOy  Ssmoy smoy smoy  Inoy | €& N op Ajrensn . ON
oW Y8L  %9S UK€ Tl Wy  nokpip yomesmoy| € (oM & SHINLL Auew MOH  SHA
06 | TV.LOL Auew MO (sSunoow dnoid 10 gnyd 19410 PUARY G
. ON
SINOY  SINOY  SINOY SOy SOy  Inoy | & (N opAjensn | &= (eam e SHNLL Auew MOH  SHA
aow UL NFS  HvE AT UBYl  noA pip Yoam e sInoy ({SANIAnOe
106 ST yLOL Auew Moy yomyo ut ped e} 10 YoInyd pudny
SINOY  SINOY SOy SOy SOy Moy | & (1 0op Ajfensn : ON
oW UL Y9S b€  UT1  WW  nolpippamesmoy| € (¥eam € SHNLL Auew MOH  SEA
el s} TVLOL Auew Moy {I0OM I9JUNJOA O(] €
sIinoy SINOY SOy SOy  smoy oy | & (M op Ajensn : ON
AW YSL  YU9S UE UT-1 U nok pipypomesmoy| € $¥Pom € STILL AU MOH SHA
106 SS9 TV1OL Auew MOK] (49JU2D AJIUNWWIOD [BIO] 3Y) 0} 05 7
INE ON
smoy SOy SOy SOy Smoy  Inoy | & (opAjensn | & Jeam e SHINLL Auewr MOH SHA
arow AL  US  AvE . U] Uell  noA pip YoM e simoy L(Ypm 9AT] noA
o ST yLOL Auew MO} | 2SOy UeY) J9Yj0) AJIUIR) IO SPUSL YIM NSIA ‘|
“*nok pip ‘s)eom ¥

ysed ay) Bupinp yeam [eaidAy e uj




20

14

SINOY  SMOY  SINOY  SIMOY  Sinoy  Inoy | & (Y op Ajensn ON
W Y8-L %9  UPE U1 W  nofpip pamesmog| € (YoM e SHILL Auew MO  SHA
06 g TVIOL Auew MOH |  /(S3[qnop junoo Jou op) stuua) sajduts Ae[d ‘p|
sinoy SIN0Y SOy SOy  SInoy  Inoy | & op Ajrensn ON
auow  Y8-L  %9S UK€  %Tl UMY nok pip ypomesmoy| € {Pom & SHINLL Auew MOH  SHA
. ST v 1oL Auew moy (Spretf[iq o jood j0o0yg €|
ON
SINOY  SINOY  SINOY  SINOY  SInoy 1oy | & (W opAjensn | € (Pam e SHNILL Auew MOH SHA
aowr 8L U9S Ub€ %l UBHl  noA pip JeoMm € sinoy ¢1doad 1o yym sowred
0.6 51 TV.LOL Auew MO} pieoq 10 ‘03uiq ‘sp1ed Aeld ‘71
ON
SOy  SINOY SOy SOy  SMoy oy | & (v opAjensn | € {Pom e SHNILL Auew MOH  SHA
alow i A R T UBYl  noA pip oM € sinoyg {JUdAD
6 i TV.LOL Auew Moy Hods 10 aIm)od] DTAOW UIIU0D B UMY | |
ON
SOy  SMOY  SmMoYy SmMoYy smoy  Inoy | & (v opAjpensn | € {PPom B SHNLL Auew MOH  SHA
aJotm #8L S AEE AT UBY}  noA pip J39Mm € sImoy ((Ajuo
e e TVIOL Auew MO | 3T SUD{[EM Junood) ues e Suipu Jj08 Aejd ‘0]
ON
SINOY SOy SOy SOy  smoy  Inoy | & (3 op Ajensn € {fPam & SHINLL Auew MOH  SHX
AW Y8L Y99S  UWE  UT1 WY nof pip J30M € SO {(Auo 3WT UTY[EM Junood)
06 SSa] IV.LOL Auew moy | Juewdmba moA Burjnd 1o Suikures 108 Aeid ‘6
ON
SOy  sNOY SOy  SINOY SOy  Jnoy | & (M opAjensn | € (oM e SHINLL Auewt mMOH  SHA
alow A8:L YIS AVt %l UBYl  noA pip Jo9Mm € sinoy {SYRID 10 S| 19Yj0
©8 ST v10L Auew Moy

10 ‘BuIMeIp “JI0MI[PIU ‘SUDIOMPOOM O(] '




21

ON
SINOY  SINOY  SINOY  SINOY  SINOY  Inoy | & (N op Ajensn | €= (o e SHNLL Auewt MOH  SHA
slow 8L H9S Ayt UAC Ueyl  noA pip Yoom e sinoy ((Sunyer
ot Fol TV.LOL Auew MO ‘Buipeds se yons) Suiuapiesd AAeay o ‘|7
ON
SINOY  SINOY  SINOY SOy  Smoy oy | & (M opAjensn | € $Pam B STNLL Auew MOH  SHA
aJouwr U8l 9SS AvE | Al Ul noA pip Yoom e sinoy ((Burnnoea 1o Surdooms
06 ey TV.LOL Auew Moy se yons) asnoy ay) punore yiom 31| o "0
g ON
SINOY SN0y  SINOoY SOy  Sinoy 1oy | & (1 op Ajpensn | € (Noam e SHNILL Auewr MOH SHA
dlow UL K9S AVt UTI UBl  noA pip YoM € sinoy ((s1oyn8 Surues)d ‘smopuim Jurysem
26 w1 TVLOL Auew MO |  se yons) asnoy 3y} punore yiom AAeay o] ‘61
SINOYy SN0y SOy  SINoYy  smoy oy | & (M op Ajfensn ; ON
oW H8-L  U9S  UyE€ U1 U nokpip omesmoy| € 0am & SHINLL Auew MOH  SHA
i ST Tv10L Auew moy iRy ‘81
smoy SINOY  SmMoy  SInoy  smoy  Inoy | & (Y op Ajensn . ON
AW u8-L  U9S  Uv€ %1 U nok pip eamesmoy| € (¥eem e SHINLL Auew MOH  SAX
e L TVLOL Auew moy JudWInISuI [eoIsnui € AB[d L]
SOy  SINOY SOy  SINOY SOy Jnoy | & (V1 op Ajfensn : ON
dlow  Y8-L  U9S  Ur€ %1 Wy npok pip yeomesmoy| € {eom € SHNLL Auew MOH  SHA
=8 ST v1OL Auew Moy ¢(aurf-ut “137]01 *391) ALYS ‘9]
SINOY  SINOY  SINOY SOy SOy 1oy | & (M op Ajensn : ON
auow Y8, U9S  Ur€  %T1 Uy nok pip ypamesmoyg | € (feam e SHINLL Auew MOH - SHA
106 il TV.LOL Auew MOy |  j(sa[Burs Junod JOU Op) Stuus) S3[qnop Aejd ‘S|




22

fiS SR ON

& (eam e SHNLL Auew MOH  SHA
SOy SN0y SN0y  SINOY  SINOY oy | & (¥ op Ajfensn JTA[ao
slow Syl AYS | arE BT Ueyl  noA pip J9om € sInoy JUIT] J[BA JUNOD) [00YIS 0} UAIP[IYD 3xe) 0 10
106 oot § TVIOL Auew MOF] | 910} © WOIJ/0) Se yons) Spueiia op 0] M LT

L ON

SINOYy SOy SOy SOy  SINOY  Inoy | & (V1 op Ajfensn € {¥eam 8 STINLL Auew MOH  SAX
aow  ¥8-L  %9S  uve %l UBY}  noA pip J39Mm € sinoy $(1ydn 1o Appmsia] Suryem Junod
106 ] TVLOL Auew MO 70U 0p) 3s1019X2 10 ASTIq 10 I58F e 9T

s ON

SINOY  SINOY  SINOY SOy SOy  Inoy | & (1 op Ajensn | € $eam e SHNILL Auew MOH  SHA
0w Y8-L  %9S Uvt ATl Uy} noA pip Jeom € sinoy ((ed
5 ST v oL Auew moy | [jrydn Ajuo junoo) jpiydn 3y Jo [jrydn yjem Sz

smoy SINOY  SInoYy  sInoy  smoy oy | & M op AJfensn ON

alow WeL  BES | hVEE T UGl uey)  nok pip yoamesmoy | € feam & SHNLL Auew MOH  SHX
206 i TVILOL Auew MOE] juni 1o Sor 4z
‘[P € Jo asn Ipnpdut ‘Sunjjem pue Surnuna ynoqe suonsanb Juimofjoy 3y) 10, :3)0U ISEIJ

ON

SOy SOy SOy  SINOY SOy Inoy | & (VopAjensn | € $eom e SHLL Auew MOH  SHA
alow HEL YRS ATt G UBY)  noA pip Yoem € Smoy (AIsuryoeur 194j0
106 i | TV.LOL Auew MOH 10 ‘IOMOUI UMB] “jonu) “Ied IN0A Uo YIOM €7

DR ON

SINOY SOy  SINOY SOy  smMoy 1oy | & 1 op Ajpensn | €= (eom e STNLL Auew MOH  SHA
alow 8L N AE L EAGE] UBYl  noA pip Jo9M € SImoy ((sepd

10 6

il TVIOL Auew Moy

Sunajem se yons) Suruapies 31| oq ‘7T




23

ON
SINOY SOy SOy  SINOY  SINOYy  Inoy | & (W opAjensn | € (Pom e SHILL Auew MOH  SHA
alow U8l S AE #C Ueyl  noA pip Yoam e sIoy ((1yo-1e, 10 €304 JUNOD
06 e TV.LOL Auew MOy | JOU Op) Sas1019x%d AN[IQIXa[) 10 SuIydans o] ‘$¢
smoy SINOY SOy  Smoy  smoy 1oy | & 1 op Ajrensn ON
oW Y8-L  U9S  UrE€  %T1 Wy nokpip yeamesmoy| € (feam & SHNLL Auew MOH  SHA
6 ST Tv1O0L Auew moH (Apuas unmg ‘g¢
sinoy SINOY . SINOY  SmMoy  smoy  Inoy | & (V1 op Aj[ensn ON
oW H8-L  %9S  UvE€ %l Uy npokpip Jeamesmoy| € (NPom e SHNLL Auewt MOH - SHA
106 S TV.LOL Auew MOH 15e] 10 A[ojeIopoul WIMS ‘7€
SR ON
SOy  SMOY SOy SOy  Smoy  Jnoy | & (opAjensn | € (Meom e SHNLL Auew MOH  SHA
a1ouwr %U8L  H%9YS HAVE  UTI Uell  noA pip YoM € sinoy ((Surunms
306 i TV.LOL Auew MOH 194}0 JUNOD JOU Op) SISIDIOXS I3JeM O(] ‘[ €
ON
£ {¥eom e SHNLL Auew MOH  SHA
SOy SINOY  SmMoy  Ssmoy  smoy  Inoy | & (V1 op Ajjensn {(a194> Areuoneys
slow YSL NS vE ] U} noA pip Joam e sinoy JO [[Twpea} Junod Jou op) sauryoeuwr das 1o
0.5 g TV.LOL Auew MOH | “3UImoI se yans Sauryorw d1qoIde 1Yj0 o] "0f
sInoy  SINOY  SsInoy SOy  smoy  Inoy | & (V' op Ajensn ON
oW 8L U9S W€  %T1 Wy nok pip pomesmoy| € eom & SHINLL Auew MOH  SAA
d0:6 S TV.LOL Auew MOf] (91942 Areuone)s 10 91941q & 9pTy 67
sinoy SINOY SOy SOy  smoy oy | & (' op Ajfensn ON
oW H8-L  Y%9S  UP€ Ul uey  nofpipyeamesmoy| € (19am & SHNLL Auew MOH - SHA
10 6 5597 TV.LOL Auew MOH (2seayd 10 3s1019X3 10J AJ2INSII] y[BM ‘8T




24

ON

SOy SOy SOy  SINOY  SMoy oy | & (N op Ajensn | € (Pom B STNLL Auew MOH  SHA
alow UL NES AvE AT Ul noA pip YoM € sInoy ((saurfapis uo awj Junood jou
06 i ! TV.LOL Auew MOH op) [[eqianboel 1o “13200s ‘[leqievseq Aejd ‘O

ON

& eom e SHNLL Auew MOH SHA
Sinoy  smoy  smoy  smoy  smoy oy | & (V1 op Ajensn ((8ururen yySuans junod
alow 8L ArS Ak Gl UBY}  noA pip oom e sInoy JOU Op) SISIOIAXA JILYD IO SOTUAYISITLd 1y3I|
-5 g TV.LOL Auew MOH | S yons ‘sasioIoxa Suruonipuos [esausd o ‘6

ON

SINOY  SmMOYy SOy  SINOY SOy Inoy | & vopAjensn | € (Pam & SHNLL Auew MOH  SHA
alow “48L. H9S V€ %l Ul noA pip Yoom € sInoy ((spueq d1)se[d 10 SS3] 10 'Sq] G JO SYSiom
e ST v1OL Auew MO | pjoy-puey se yons) Sururen y3uans 1ySi| oq 8¢

ON

& (Noam e SHALL Auew MOH  SHA
smoy SOy smoy  soy  smoy  Inoy | & (¥ op Ajensn ((sdn-ysnd 10 ‘sauryoew jysiom
alow UL NS At Ul uey)l oA pip YPem e sinoy | “Sq[ G uey) a1ow JO Siy3iam pjoy-puey se yons)
0:6 sl TV.LOL Auew MOH Sururen ySuans AAeay 0} djeIdpow o(J ‘L€

SINOY  SIOY  SMOYy SN0y SOy  Inoy | & (V1 op Ajfensn ON

JOW  Y$L U9 W€ Ul UM nok pip pamesmoy| € (oM & SHNLL Auew MO SHA
i i TV.LOL Auew MOK (Surouep 91qoIde I0 $IQOIR O(J "9f

SINOY SOy SINOY  SINOY  SInoYy  Inoy | & (' op Ajjensn ON

oW YSL  Y9S UbE Ul U nof pip yoamesmoy| € ¢1eam © SHNLL Auew MOH  STX

"6 ST 1v10L Auew Moy

(ya-1e], 10 304 o] "G¢




25

NOA Yueyl

SInoy
alow
06

smnoy
%8-L

sImoy
%9-S

smoy
Vst

sIoy
%l

moy |

ueyy
SS9

€ (V1 op Ajjensn

noA pip J2am © SInoy

TV.LOL Auew MOH

ON
& $Pam e SHNILL Auew MOH  SHA

((Ay10ads aseard) peuonuaw Ajsnoraaxd
10u Ayanoe [eaisAyd jo sadAy 19y10 o(q ‘1§




APPENDIX 2

Table B1: Revised Codebook for CHAMPS Physical Activity Measures
The only change is that item number 36 is included in all measures

May 22, 2003
Variable Label Item Coding Algorithms
Numbers
Caloric 7.9.10, 14- For each activity:
expenditure/week 16, 19-35, 36- | 1. Create new duration variables for each activity recoded as
in all exercise- 40 follows: 1=0.5, 2=1.75, 3=3.75, 4=5.75. 5=7.75. 6=0.75; If
related activities’ duration variable is not answered, score = 0. Duration is
hours/week.
2. For each recoded duration vaniable, create new weighted
duration variable for each activity by multiplying duration
variable (#1) by corresponding MET value (see Table 2).
3. For each weighted duration variable, create caloric
expenditure per week variable for each activity by
multiplving weighted duration variable (#2) by 3.5 and by
60 (to convert METs/minute to METs/hour) and by (weight
in kg/200).
4. Sum caloric expenditure per week variables across
activifies to create caloric expendifure/week
Caloric 7.9, 14-16, Same as above, subset of activities with MET values =3.0.
expenditure/week 19,21, 23-26,
in moderate- 20-33, 36-38.
intensify exercise- | 40
related activities
Frequency/week of | 7,9, 10, 14- | SUM frequency scores/week for each of the activities (allow
all exercise-related | 16, 19-35, 36- | those with missing data on frequency to be included in the
activities 40 sum).
Frequency/week of | 7.9, 14-16, SUM frequency scores/week for each of the activities (allow
moderate-intensity | 19, 21, 23-26, | those with missing data on frequency to be included in the
exercise-related 20-33, 36-38. | sum).
activities 40

!Based on American College of Sports Medicine formmla: keal/mimite = METs * 3.5 * (body weight in kg200). Our
formmla converts this into keal'week. ACSM’s Guidelines for Exercise Testing and Prescoption, 5th Edition.
Baltimore: Williams & Wilkms (1993).
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