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Primary care referral for exercise evaluation and
prescription in obese populations

Abstract

Background: The Centers for Medicare and Medicaid Services approved primary
care setting reimbursement for diet and exercise interventions for individuals with
BMIs>30kg/m2. As the obese population often presents with co-morbidities, exercise
evaluation and prescription warrants special consideration. Two allied health
professions are cited as potential providers: Exercise Physiologists (EP) and Physical
Therapists (PT).

Methods: Thirteen KSAs for exercise evaluation and prescription in obesity and
metabolic disease domains were selected from the American College of Sports
Medicine’s published guidelines. The questionnaire was delivered to 411 EPs and 673
PTs. Participants were asked to self-rate competence on a 6-point Likert scale (1=not
competent, 6=very competent).

Results: Statistically significant differences were observed for summed self-rated
competence (EP=5.37+0.52; PT=3.42+1.07; P<0.001), and across each KSA, with EPs
reporting higher competence for all 13 KSAs (EP min=4.78+1.34, max=5.85+0.41; PT
min=1.84+1.37, max=4.87+1.36; P<0.01).

Conclusion: Exercise physiologists self-rate as “competent”; whereas, physical
therapists self rate as “moderately competent” in areas related to energy expenditure
and “not competent” in critical areas germane to safety.
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Introduction

In response to the myriad of chronic disease conditions associated
with physical inactivity, poor nutritional habits and obesity, the
Centers for Medicare and Medicaid (CMS) announced in late 2011,
reimbursement for Intensive Behavioral Therapy (IBT), as a stand-
alone billable service, in which individuals with a BMI>30kg/
m? can receive counseling and therapy for intensive exercise and
dietary programming to promote sustained weight loss and health.'
Medicare beneficiaries are potentially eligible for 22 sessions in
a 12-month period if all program requirements are met. Eligible
participants receive one face-to-face visit every week for the first
month; one face-to-face visit every other week for months 2 through
6; and one face-to-face visit every month for months 7 through 12,
if the beneficiary meets the 6.6lb. (3kg.) weight loss requirement
during the first 6months. Currently, all IBT sessions must take place
in a primary care setting and CMS recommends referring to diet and
exercise content experts (e.g. Dietitians). However payment does not
follow, if the services are delivered outside of the primary care setting.

In primary care settings,<12% of physicians counsel patients
about exercise,’ and when recommendations are delivered, they are
usually prescribed in a cursory manner.* In part, this delivery mode
has produced dismal results, with less than 5% to 28% of the U.S.
population meeting the most basic physical activity public health
recommendations,>® despite primary-care providers being keenly
aware of the benefits of exercise.””'” Physicians routinely cite lack
of time, lack of reimbursement, and lack of content expertise as
the most salient barriers for not providing more comprehensive
services regarding exercise programming.'® As this may preclude the
effectiveness of CMS’s IBT program, many leaders of public health
and medical organizations have called for the American Medical
Association (AMA) to partner with the ACSM to develop a delineated
arm of allied healthcare, in which primary care providers can refer
for exercise evaluation and prescription. The Exercise is Medicine
campaign (exerciseismedicine.org), a joint effort by the AMA and
ACSM, has evolved recently as a widely publicized initiative to meet
this goal, among others. One of the top priorities of this initiative is to
establish a conduit between primary care providers with credentialed
exercise professionals that can safely and effectively prescribe and
supervise exercise for obese individuals. To date, two healthcare
professions are largely cited as potential providers for the exercise
programming aspect of IBT, and more broadly, primary care exercise
programming for overweight, metabolically at risk populations in
general: Exercise Physiologists (EP) and Physical Therapists (PT).!"*!

Exercise physiologists have a successful empirical track record of
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providing exercise programming in outpatient settings such as cardiac
and oncology rehabilitation programs.”” In particular, registered
clinical exercise physiologists (RCEP) are required to have a master’s
degree or higher in exercise physiology, a minimum of 600 hours of
clinical exercise physiology experience and a passing score on the
ACSM registered clinical exercise physiologist examination. Based
on scientific evidence RCEPs assess, design, implement, and supervise
exercise programming for primary and secondary prevention of chronic
diseases associated with obesity, such as cardiovascular disease and
type II diabetes, as there is an enormous empirical base to support
exercise in sufficient quantity and quality as a standard of care for
these diseases.??* Physical Therapists assess, design, implement, and
supervise exercise programming to reduce pain, improve function and
restore mobility in largely a rehabilitation-occupational context such as
post trauma or injury. From this perspective, even though considerable
educational and experiential overlap is possible, there is a sizeable
difference in scope between the two professions and the tendency
to conflate the two, as “exercise professionals”, may be misleading
and clinically inappropriate across disease, disorder, or disability.
Exercise prescription and programming for obese populations who
often have additional comorbidities present a special challenge for
potential providers to safely produce weight loss and health utilizing
exercise.” And given the outlined 6.6 1b. (3 kg.) temporal weight loss
requirement for beneficiaries to continue receiving reimbursement for
IBT treatment, it appears crucial at this juncture to identify the most
appropriate and qualified allied healthcare provider to deliver safe and
effective exercise programming for obese individuals. Therefore, as a
first approach to answering this question, the purpose of the present
study was to assess the self rated competency of practicing EPs and
PTs with the published standards, knowledge, skills, and abilities
as put forth by the ACSM for exercise evaluation and prescription,
specifically for obese, metabolically at risk populations.
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Methods

Instrumentation

Predicated on the Exercise and Physical Activity Competence
Questionnaire (EPACQ),* data were collected using a similar
questionnaire developed exclusively for the purpose of this
investigation. In 1975, ACSM first established guidelines for exercise
programming with the first edition of ACSM’s Guidelines for Exercise
Testing and Prescription,?” and now on its 9" edition, it remains the most
widely circulated gold standard set of clinical guidelines for exercise
practice. In this text, there are>100 published KSAs (knowledge,
skills and abilities) presented to establish empirically based standards
to safely and effectively evaluate, prescribe and supervise exercise
programming for a wide variety of populations. For the purposes of
the present study, a panel of 3 post-graduate educated clinical exercise
physiologists and 3 doctorate of physical therapy candidates were
instructed to select ACSM KSAs for clarity and purpose that were
specific to evaluating and prescribing exercise for obese, metabolically
at risk individuals. On multiple occasions, panelists met and discussed
KSAs that were selected, and all panelists had to agree for a KSA to
be incorporated into the questionnaire. KSAs for the questionnaire
were drawn from ACSM’s Guidelines for Exercise Testing and
Prescription, thereby supporting and maintaining content validity.
The final questionnaire was comprised of 13 KSA’s that are specific
to exercise testing and prescription in the context of weight loss,
obesity, metabolic disease, and pharmaceutical interactions (Table 1).
Participants were asked to rate self-perceived competence for all 13
KSAs on a 6-point Likert scale (1=not competent, 6=very competent).
Ratings<2 were deemed “not competent”, ratings between>2 and<4
were deemed “moderately competent”, and ratings>4 were deemed
“competent” as described by Vallance et al.”

Table | Self rated competence for critical Knowledge, skills, and abilities to evaluate, prescribe, and supervise exercise programming for obese, metabolically

at risk populations

»» Not competent | 2 3 4 5 6 Very competent »»

RCEP PT
KSA (N=183)  (N=231) ©
Ability to d.eslgn'and pre.scrlbe an exercise training program that results in a 6.6lb.Veight loss in a 5154114 3814156 <0.001
predetermined time period
Ability to calculate the effect of caloric intake and energy expenditure on weight management 5.29+1.04 3.60+1.54 <0.001
Ablllty to design, adapt, and supervise an appropriate exercise prescription for individuals with cardiovascular 585404 440+139 <0.001
disease
Ability to design, adapt, and supervise an appropriate exercise prescription for individuals with type Il diabetes 5.69+0.56 4.47%1.40 <0.001
/:E;I;Zy to design, adapt, and supervise an appropriate exercise prescription for individuals that are clinically 5.5940.67 4624132 <0.001
Ability to explain the public health consensus on acceptable and unacceptable methods of weight loss 5.33+0.87 4.06%1.52 <0.001
Ability to explain how body composition can be altered with exercise, diet, and behavior modification 5.67+0.61 4.87+1.19 <0.001
Ability to r.'lsk stratify individuals and make legally appropriate recommendations for cardiovascular exercise 5564076 3.09+ 1 64 <0.001
stress testing
/(REI:EIE))' to select and employ appropriate techniques for preparation and measurement of Electrocardiogram 5.36+1.06 | 864132 <0.001
Ability to select and employ appropriate techniques for preparation and measurement of oxygen consumption 4.78%1.34 2.42+1.59 <0.001
Abl.|lt)’ Fo safely.perform a~ cardlo'vascular e'xerasg stress test in |nd|V|dL.1aIs who are currently t.akmg o 487+136 | 844137 <0.001
antianginals, antihypertensive, antiarrhythmics, anticoagulants, bronchodilators, and hypoglycemic medications
Ability to safely prescribe a cardiovascular exercise training program in individuals who are currently taking 5.6140.66 289+ 64 <0.001

antianginals, antihypertensive, antiarrhythmics, anticoagulant, bronchodilators, and hypoglycemic medications
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Table Continued....
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»» Not competent | 2 3 4 5 6 Very competent »»

RCEP PT
KSA (N=183) (N=231) P
Ability to describe to health care professionals the acute and long-term physiological adaptations that occur in 5014112 2544147 <0001

response to cardiovascular exercise training

Data were collected across the United States during the time period of January to April 2012.

Procedures

A cross-sectional survey research design was employed. The
University of Vermont’s Institutional Review Board approved all
instrumentation and methods. Due to the methods, the study was
approved under the exempt status, with no requirement for an informed
consent. However, at initial contact, full explanation, rationale,
and contacts for the study were presented to potential participants.
Potential participants were identified from American Physical
Therapy Association (APTA) and ACSM databases. Registered
clinical exercise physiologists and practicing outpatient PTs that were
specifically practicing in orthopedic and cardiopulmonary settings
were invited to participate. In total, 411 RCEPs and 673 PTs were
invited to participate through email correspondence. An email was
sent to all participants that explained the study and directed them
to an internet link in which the questionnaire could be completed
online and automatically submitted. A total of 3 emails were sent to
encourage participation, and after completion, no follow-up contact
was required. Data were collected in 2012 and analyzed in 2013 by
Student’s T-tests using SPSS version 21. Data are presented as means
and standard deviations.

Results

Data were collected for 183 RCEPs and 231 PTs with a response
rate of 38%. Overall self rated competence for RCEPs was 5.37+0.52,
and for PTs it was 3.42+1.07; P<0.001. Furthermore, RCEPs
reported higher competence for all 13 KSAs (EP min=4.78+1.34,
max=>5.85+0.41; PT min=1.84+1.37, max=4.87+1.36; P<0.01) (Table
1). Although, our data were operationalized using the criteria reported
by Vallance et al.,® for medical students, it is unlikely clinicians
would be viewed as functionally competent or provide best practice
with a self rating of<4 out of 6 on KSAs reported to be commensurate
with providing safe and effective exercise programming for obese
populations. The ACSM requires a passing score of 550 points out
of 800 for all certification exams. Operationalized to our data, this
would imply that a PT or RCEP would have to self rate at a minimum
of 4.12 out of 6 to qualify as functionally competent to work with
obese, metabolically at risk patients, as ACSM views this baseline
score “as minimal competency or the lowest acceptable score.” Our
KSAs were largely selected from energy balance and metabolic
disease domains. In these domains, according to the present data, PTs
did not self-rate as functionally competent, as on average across all 13
KSAs they self-reported ~12% below (PT=3.42+1.07) the minimum
competency level. Moreover, if the 13 KSAs are viewed as individual
competencies, PTs meet the minimal competency threshold for 4 out
of the 13 selected competencies or approximately 30% of the KSAs
established by the ACSM to safely and effectively perform exercise
testing and prescription in this population. Using the same criteria,
RCEPs self-reported as functionally competent with an average self-
rating of 20% above the baseline threshold of 4.12. RCEPs also met
the minimum competency for all 13 of the individual competencies
selected for this study or 100% of the KSAs designated by the ACSM

to safely and effectively perform exercise testing and prescription for
obese, metabolically at risk populations. Please see Table 1 for full
results.

Conclusion

The results from this investigation provide preliminary support
that exercise physiologists are the most qualified and appropriate
allied healthcare professionals for exercise programming in obese,
metabolically at risk populations; whereas, physical therapists
self-report as moderately competent with some of the knowledge,
skills, and abilities to safely and effectively carry out these tasks in
the population outlined by the Center for Medicare and Medicaid’s
Intensive Behavioral Therapy program. Although similar exercise
programming competency studies have been performed in medical
students and school of medicine administrators,?® to our knowledge,
this is the first report to directly examine the self-rated competency
of practicing registered clinical exercise physiologists and physical
therapists.

The results support our a priori hypothesis, as all of the
investigators currently reside in an academic department that trains
both exercise scientists and physical therapists. From our purview,
these two health professions have a preponderate focus and scope
of practice, and this hypothesis bears out in the current analysis.
Clinical exercise physiologists tend to be trained in the domains of
health promotion, disease prevention and treatment, with a broad
focus on aerobic and strength conditioning programs aimed at chronic
impairments, such as cardiovascular disease, metabolic disease,
cancer, pulmonary disease, etc. Conversely, physical therapists tend
to be trained in the domain of rehabilitation, with a broad range of
therapeutic modalities, such as massage therapy, ultrasound, exercise,
electrical stimulation, and traction, with a focus on rehabilitating an
injury, trauma, or disability. By these outlined scopes of practice,
physical therapists would not be expected to fare well on KSAs aimed
at baseline competencies for working with patient populations that
fall squarely within an exercise physiologist’s educational and clinical
training and ultimately, scope of practice.?” Nevertheless, considerable
public and published declarations have been made by affiliates of such
organizations as the American Physical Therapy Association?'*’ and
the World Confederation for Physical Therapy (http://www.wcpt.org/
node/33341) that physical therapists are qualified to carry out exercise
programming in patient populations that fall outside of their defined
scope of practice.

Clinical exercise physiology is currently an unregulated
profession in almost all U.S. states, which allows for anyone to
identify as a qualified clinical exercise physiologist. In an effort to
remedy this, currently 8 U.S. states are seeking licensure (Maryland,
Massachusetts, Montana, North Carolina, Oklahoma, Texas, Utah,
and Wisconsin), with Louisiana as the only state that currently has
licensure for clinical exercise physiologists. To sit for the registered
clinical exercise physiologist examination offered by ACSM, at
minimum, one must possess a graduate degree in exercise physiology
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and obtain>600 hours of clinical exercise physiology experience. If
this is used as a baseline, the educational requirement for clinical
exercise physiologists is commensurate with other health professions,
such as nursing, dietitians, speech pathologists and physical
therapists. Until licensure can be established nationwide for clinical
exercise physiologists, the results of the current study support the
aforementioned level of training as the baseline threshold to safely
and effectively deliver exercise programming for obese at risk
populations, as the central tenet of defining a scope of practice is to
“protect the public from unregulated practice.”

Although further lab-based competency studies might be warranted,
the findings from the present analysis support registered clinical
exercise physiologists as the most appropriate and qualified healthcare
professional to deliver exercise programming in patient populations
that are outlined in the Center for Medicare and Medicaid’s Intensive
Behavioral Therapy program. Primary care providers should consider
referring to clinical exercise physiologists that meet the minimum
standards to be a registered clinical exercise physiologist as defined
by the American College of Sports Medicine and recognized by the
American Medical Association, American Heart Association, and the
American Public Health Association.

Acknowledgements

None.

Conflict of interest

The author declares no conflict of interest.

References

1. Brock DW, Thomas O, Cowan CD, et al. Association between
insufficiently physically active and the prevalence of obesity in the
United States. J phys Act Health. 2009;6(1):1-5.

2. Pagoto SL, Pbert L, Emmons K. The Society of Behavioral Medicine
position statement on the CMS decision memo on intensive behavior
therapy for obesity. Transl Behav Med. 2012;2(4):381-383.

3. Kennedy MF, Meeuwisse WH. Exercise counselling by family physicians
in Canada. Prev Med. 2003;37(3):226-232.

4. Ahn S, Smith ML, Ory MG. Physicians’ discussions about body weight,
healthy diet, and physical activity with overweight or obese elderly
patients. J Aging Health. 2012;24(7):1179-1202.

5. Troiano RP, Berrigan D, Dodd KW, et al. Physical activity in the
United States measured by accelerometer. Med Sci Sports Exerc.
2008;40(1):181-188.

6. Bauman AE, Reis RS, Sallis JF, et al. Correlates of physical activity:
why are some people physically active and others not? Lancet.
2012;380(9838):258-271.

7. Bock C, Diehl K, Schneider S, et al. Behavioral counseling for
cardiovascular disease prevention in primary care settings: a systematic
review of practice and associated factors. Med Care Res Rev.
2012;69(5):495-518.

8. Bock C, Diehm C, Schneider S. Physical activity promotion in primary
health care: results from a German physician survey. Eur J Gen Pract.
2012;18(2):86-91.

9. Buckler A, Servies T. Behavioral counseling interventions to promote a
healthful diet and physical activity for cardiovascular disease prevention
in adults. Am Fam Physician. 2013;87(12):869-870.

10. Florindo AA, Mielke GI, Gomes GA, et al. Physical activity counseling
in primary health care in Brazil: a national study on prevalence and
associated factors. BMC Public Health. 2013;13:794.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Copyright:
©2015 Kokinda etal. 11

Galaviz K, Levesque L, Kotecha J. Evaluating the effectiveness of a
physical activity referral scheme among women. J Prim Care Community
Health. 2013;4(3):167-171.

Kolasa KM, Rickett K. Barriers to providing nutrition counseling cited
by physicians: a survey of primary care practitioners. Nutr Clin Pract.
2010;25(5):502-509.

McPhail S, Schippers M. An evolving perspective on physical activity
counselling by medical professionals. BMC Fam Pract. 2012;13:31.

Ng V, Irwin JD. Prescriptive medicine: the importance of preparing
Canadian medical students to counsel patients toward physical activity. J
Phys Act Health. 2013;10(6):889-899.

Persson G, Brorsson A, Ekvall HE, et al. Physical activity on prescription
(PAP) from the general practitioner’s perspective — a qualitative study.
BMC Fam Pract. 2013;14(1):128.

Stengel MR, Kraschnewski JL, Hwang SW, et al. “What my doctor
didn’t tell me”:examining health care provider advice to overweight and
obese pregnant women on gestational weight gain and physical activity.
Womens Health Issues. 2012;22(6):e535-540.

Weiss DR, Wolfson C, Yaffe MJ, et al. Physician counseling of older
adults about physical activity: the importance of context. Am J Health
Promot. 2012;27(2):71-74.

Rogers LQ, Bailey JE, Gutin B, et al. Teaching resident physicians
to provide exercise counseling: a needs assessment. Acad Med.
2002;77(8):841-844.

Foster C. ACSM and the emergence of the profession of exercise
physiologist. Med Sci Sports Exerc. 2003;35(8):1247.

Forsyth A, Deane FP, Williams P. Dietitians and exercise physiologists in
primary care: lifestyle interventions for patients with depression and/or
anxiety. J Allied Health. 2009;38(2):63—68.

Schlessman AM, Martin K, Ritzline PD, et al. The role of physical
therapists in pediatric health promotion and obesity prevention:
comparison of attitudes. Pediatr Phys Ther. 2011;23(1):79-86.

Brown W, Blair SN. Good news, good news:occupational and household
activities are important for energy expenditure, but sport and recreation
remain the best buy for public health. BrJ Sports Med. 2012;46(10):702—
703.

De Backer GG, De Bacquer D. Be physically active: the best buy in
promoting heart health. Eur Heart J. 2004;25(24):2183-2184.

Morris JN. Exercise in the prevention of coronary heart disease: today’s
best buy in public health. Med Sci Sports Exerc. 1994;26(7):807-814.

Goodman J, Thomas S, Burr JE. Physical activity series: cardiovascular
risks of physical activity in apparently healthy individuals: risk
evaluation for exercise clearance and prescription. Can Fam Physician.
2013;59(1):46-49.

Connaughton AV, Weiler RM, Connaughton DP. Graduating medical
students’ exercise prescription competence as perceived by deans and
directors of medical education in the United States: implications for
Healthy People 2010. Public Health Rep. 2001;116(3):226-234.

Thompson WR, Gordon NF, Pescatello LS, et al. ACSM's Guidelines for
Exercise Testing and Prescription. 8th ed. USA: Wolters Kluwer; 2010.
380 p.

Vallance JK, Wylie M, MacDonald R. Medical student’s self—perceived
competence and prescription of patient—centered physical activity. Prev
Med. 2009;48(2):164—166.

Dean E. Physical therapy in the 21st century (Part I): toward practice
informed by epidemiology and the crisis of lifestyle conditions.
Physiother Theory Pract. 2009;25(5-6):330-353.

Citation: David Brock W, Kokinda N, Tompkins C. Primary care referral for exercise evaluation and prescription in obese populations. Adv Obes Weight Manag

Control. 2015;2(1):8—11.DOI: 10.15406/aowmc.2015.02.00007


https://doi.org/10.15406/aowmc.2015.02.00007
http://www.ncbi.nlm.nih.gov/pubmed/19211952
http://www.ncbi.nlm.nih.gov/pubmed/19211952
http://www.ncbi.nlm.nih.gov/pubmed/19211952
http://www.ncbi.nlm.nih.gov/pubmed/24073141
http://www.ncbi.nlm.nih.gov/pubmed/24073141
http://www.ncbi.nlm.nih.gov/pubmed/24073141
http://www.ncbi.nlm.nih.gov/pubmed/12914828
http://www.ncbi.nlm.nih.gov/pubmed/12914828
http://www.ncbi.nlm.nih.gov/pubmed/22918131
http://www.ncbi.nlm.nih.gov/pubmed/22918131
http://www.ncbi.nlm.nih.gov/pubmed/22918131
http://www.ncbi.nlm.nih.gov/pubmed/18091006
http://www.ncbi.nlm.nih.gov/pubmed/18091006
http://www.ncbi.nlm.nih.gov/pubmed/18091006
http://www.ncbi.nlm.nih.gov/pubmed/22818938
http://www.ncbi.nlm.nih.gov/pubmed/22818938
http://www.ncbi.nlm.nih.gov/pubmed/22818938
http://www.ncbi.nlm.nih.gov/pubmed/22457269
http://www.ncbi.nlm.nih.gov/pubmed/22457269
http://www.ncbi.nlm.nih.gov/pubmed/22457269
http://www.ncbi.nlm.nih.gov/pubmed/22457269
http://www.ncbi.nlm.nih.gov/pubmed/22548286
http://www.ncbi.nlm.nih.gov/pubmed/22548286
http://www.ncbi.nlm.nih.gov/pubmed/22548286
http://www.ncbi.nlm.nih.gov/pubmed/23939569
http://www.ncbi.nlm.nih.gov/pubmed/23939569
http://www.ncbi.nlm.nih.gov/pubmed/23939569
http://www.ncbi.nlm.nih.gov/pubmed/24005006
http://www.ncbi.nlm.nih.gov/pubmed/24005006
http://www.ncbi.nlm.nih.gov/pubmed/24005006
http://www.ncbi.nlm.nih.gov/pubmed/23799702
http://www.ncbi.nlm.nih.gov/pubmed/23799702
http://www.ncbi.nlm.nih.gov/pubmed/23799702
http://www.ncbi.nlm.nih.gov/pubmed/20962310
http://www.ncbi.nlm.nih.gov/pubmed/20962310
http://www.ncbi.nlm.nih.gov/pubmed/20962310
http://www.ncbi.nlm.nih.gov/pubmed/22524484
http://www.ncbi.nlm.nih.gov/pubmed/22524484
http://www.ncbi.nlm.nih.gov/pubmed/23072743
http://www.ncbi.nlm.nih.gov/pubmed/23072743
http://www.ncbi.nlm.nih.gov/pubmed/23072743
http://www.ncbi.nlm.nih.gov/pubmed/23987804
http://www.ncbi.nlm.nih.gov/pubmed/23987804
http://www.ncbi.nlm.nih.gov/pubmed/23987804
http://www.ncbi.nlm.nih.gov/pubmed/23122213
http://www.ncbi.nlm.nih.gov/pubmed/23122213
http://www.ncbi.nlm.nih.gov/pubmed/23122213
http://www.ncbi.nlm.nih.gov/pubmed/23122213
http://www.ncbi.nlm.nih.gov/pubmed/23113775
http://www.ncbi.nlm.nih.gov/pubmed/23113775
http://www.ncbi.nlm.nih.gov/pubmed/23113775
http://www.ncbi.nlm.nih.gov/pubmed/12176702
http://www.ncbi.nlm.nih.gov/pubmed/12176702
http://www.ncbi.nlm.nih.gov/pubmed/12176702
http://www.ncbi.nlm.nih.gov/pubmed/12900675
http://www.ncbi.nlm.nih.gov/pubmed/12900675
http://www.ncbi.nlm.nih.gov/pubmed/19753415
http://www.ncbi.nlm.nih.gov/pubmed/19753415
http://www.ncbi.nlm.nih.gov/pubmed/19753415
http://www.ncbi.nlm.nih.gov/pubmed/21304345
http://www.ncbi.nlm.nih.gov/pubmed/21304345
http://www.ncbi.nlm.nih.gov/pubmed/21304345
file:///D:/Naresh/Remake/AOWMC-02-00007/7.%20AOWMC-14-RA-109_W_AOWMC-02-00007/Brown%20W,%20Blair%20SN.%20Good%20news,%20good%20news:occupational%20and%20household%20activities%20are%20important%20for%20energy%20expenditure,%20but%20sport%20and%20recreation%20remain%20the%20best%20buy%20for%20public%20health.%20Br%20J%20Sports%20Med.%202012;46(10):702–703.
file:///D:/Naresh/Remake/AOWMC-02-00007/7.%20AOWMC-14-RA-109_W_AOWMC-02-00007/Brown%20W,%20Blair%20SN.%20Good%20news,%20good%20news:occupational%20and%20household%20activities%20are%20important%20for%20energy%20expenditure,%20but%20sport%20and%20recreation%20remain%20the%20best%20buy%20for%20public%20health.%20Br%20J%20Sports%20Med.%202012;46(10):702–703.
file:///D:/Naresh/Remake/AOWMC-02-00007/7.%20AOWMC-14-RA-109_W_AOWMC-02-00007/Brown%20W,%20Blair%20SN.%20Good%20news,%20good%20news:occupational%20and%20household%20activities%20are%20important%20for%20energy%20expenditure,%20but%20sport%20and%20recreation%20remain%20the%20best%20buy%20for%20public%20health.%20Br%20J%20Sports%20Med.%202012;46(10):702–703.
file:///D:/Naresh/Remake/AOWMC-02-00007/7.%20AOWMC-14-RA-109_W_AOWMC-02-00007/Brown%20W,%20Blair%20SN.%20Good%20news,%20good%20news:occupational%20and%20household%20activities%20are%20important%20for%20energy%20expenditure,%20but%20sport%20and%20recreation%20remain%20the%20best%20buy%20for%20public%20health.%20Br%20J%20Sports%20Med.%202012;46(10):702–703.
http://www.ncbi.nlm.nih.gov/pubmed/15589633
http://www.ncbi.nlm.nih.gov/pubmed/15589633
http://www.ncbi.nlm.nih.gov/pubmed/7934752
http://www.ncbi.nlm.nih.gov/pubmed/7934752
http://www.ncbi.nlm.nih.gov/pubmed/23341659
http://www.ncbi.nlm.nih.gov/pubmed/23341659
http://www.ncbi.nlm.nih.gov/pubmed/23341659
http://www.ncbi.nlm.nih.gov/pubmed/23341659
http://www.ncbi.nlm.nih.gov/pubmed/12034912
http://www.ncbi.nlm.nih.gov/pubmed/12034912
http://www.ncbi.nlm.nih.gov/pubmed/12034912
http://www.ncbi.nlm.nih.gov/pubmed/12034912
http://www.worldcat.org/title/acsms-guidelines-for-exercise-testing-and-prescription/oclc/351296137
http://www.worldcat.org/title/acsms-guidelines-for-exercise-testing-and-prescription/oclc/351296137
http://www.worldcat.org/title/acsms-guidelines-for-exercise-testing-and-prescription/oclc/351296137
http://www.ncbi.nlm.nih.gov/pubmed/19135081
http://www.ncbi.nlm.nih.gov/pubmed/19135081
http://www.ncbi.nlm.nih.gov/pubmed/19135081
http://www.ncbi.nlm.nih.gov/pubmed/19842862
http://www.ncbi.nlm.nih.gov/pubmed/19842862
http://www.ncbi.nlm.nih.gov/pubmed/19842862

	Title
	Abstract
	Background
	Methods
	Results
	Conclusion

	Keywords
	Abbreviations
	Introduction
	Methods
	Instrumentation
	Procedures
	Results

	Conclusion
	Acknowledgements
	Conflict of interest 
	References
	Table 1

