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hysical inactivity in the United States is a

highly prevalent and pressing public

health concern that is associated with
increased risk of mortality, a broad range of
chronic diseases, and substantial economic
burden. Given the growing levels of physical
inactivity seen in our society, its impact on
adverse health outcomes, and its economic
and societal cost, it is important that evidence-
based approaches be implemented to increase
physical activity (PA) among the US population.
One such strategy may be to promote the adop-
tion of large-scale routine PA assessment as a
first step toward more comprehensive PA coun-
seling during the primary care visit.

Burden of Physical Inactivity

Physical inactivity is an important public
health problem that accounts for nearly
334,000 deaths annually in the United States. !
Troubling trends of decreasing occupational,
domestic, and leisure-time PA contribute to
an overall physical inactivity prevalence
conservatively estimated to be 35%.”” Simul-
taneously, sedentary behavior, which confers
health risks similar to those of smoking and
obesity,' is increasing and has been indepen-
dently linked to cardiovascular-specific and
overall mortality.”

This decline in PA (defined as any bodily
movement produced by skeletal muscles that
results in energy expenditure’) and the
concomitant increase in sedentary behavior
have been attributed to poor community plan-
ning, a lack of infrastructure to facilitate PA,
and modern technological advancements that
have reduced the need for physical labor and
daily leisure-time energy expenditure.” This
trajectory toward greater levels of physical
inactivity has increased the economic burden
on US health care systems, resulting in
estimated costs of $117 billion annually.”
Extensive evidence indicates that increased
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levels of cardiorespiratory fitness, achieved
through consistent exercise, significantly
reduce risk for overall mortality'’ and that
fitness-associated biological age prognosticates
risk beyond chronological age.'' In light of
this abundance of information, PA should be
considered a critical addition to the traditional
vital signs used to determine patient risk.'

Given these adverse health outcomes and
economic and societal costs, implementation
of user-friendly, evidence-based approaches
to increase PA at the population level is
important. One strategy is to emphasize PA
assessment as part of routine comprehensive
counseling. However, feasible, acceptable,
and sustainable methods to assess PA in
clinical practice are currently not well
described. We present pragmatic, validated
strategies for assessing PA, based on observa-
tional and clinical research, that can be adop-
ted by primary care physicians and their
health care teams for use in routine clinical
practice.

Opportunity for Action

Supporting the growing number of calls to
incorporate PA assessment into primary
care,' "7 several synergistic movements are
under way that are changing the primary
care landscape. We are in the midst of a delib-
erate movement toward patient-centered
approaches to enhance health care system
quality.'® The Robert Wood Johnson Founda-
tion Commission to Build a Healthier America
recently emphasized that the mindset, mission
and incentives for health care institutions must
be broadened beyond treating illness to help-
ing people live healthy lives.'” At the core
of these changes is the “triple aim” of health
care—to improve the individual experience
of care, improve the health of populations, and
reduce the cost of care.'® Coordination of
care across populations has the potential to
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TABLE 1. An Example of Physical Activity Assessment as Part of a Population Health Management Strategy

Within an Accountable Care Organization

|. An urban accountable care organization serving a large segment of a city implements the physical activity vital sign

assessment to identify at-risk patients (ie, those who are physically inactive)
2. The assessment of physical activity levels in the clinical setting leads to increased discussions about maintaining a
healthy lifestyle among the patient, physician, and other members of the health care team

3. These discussions lead to more patients receiving advice to become physically active and a semicustomized exercise

prescription based on their needs and limitations

4. The accountable care organization develops a referral network consisting of physical activity or lifestyle modification
programs, which are supported and certified by the local health department and/or health foundation to ensure

quality control

5. After receiving their semicustomized exercise prescription, patients receive a referral to these programs before leaving

the physician's office

enhance disease prevention efforts and
advance broader, population-wide health ef-
forts.'” Systematic PA assessment can be a
cornerstone of these efforts by being integrated
as a standardized tool into electronic medical
records (EMRs) across practices, identifying
physically inactive individuals as an at-risk
population. Table 1 provides an example of
how PA assessment may be incorporated
within ~ population health  management
strategies.

The movement toward incorporating PA
counseling as a population health manage-
ment tool in primary care was first realized
in 2005 when the Healthcare Effectiveness
Data and Information Set (HEDIS) adopted 2
measures of PA assessment to be used with
Medicare beneficiaries.”’ Per HEDIS objec-
tives, health care professionals were assessed
on whether they (1) spoke to their patients
about their level of exercise or PA and (2) pro-
vided advice on starting or maintaining their
exercise programs. However, since its incep-
tion in 2004,”" national adherence to these 2
measures has hovered around 50%.”' Pay-
for-performance models may work as a similar
strategy by providing financial incentives to
health care systems and teams for widespread
use of PA assessment.”” Per the Quality Bonus
Payment Demonstration initiative, data are
collected on 48 performance measures, and a
quality rating score is given to Medicare
Advantage Organizations that determines
whether they receive bonus payments and/or
rebates for their enrollees.”” One of these mea-
sures is delivery of preventive health care
involving “monitoring of physical activity.”*"
In all these cases, systematic PA assessment

increases the number of conversations be-
tween patients and health care professionals
that include PA and leads to greater adherence
to HEDIS objectives and related measures.

The broadening of health care toward a
patient-centered, population health perspec-
tive has been further accelerated by the recent
transformation to alternative payment models,
such as bundled payment systems and
accountable care organizations (ACOs). >
The ACOs, which increasingly are promoting
population-level approaches to care, have
moved toward a value-based payment struc-
ture, often within a global or capitated model
with fixed payments on a per-patient basis for
a defined population of individuals. This
approach has led to an emphasis on new
strategies to reduce the total cost of care,
improve quality, and increase population
health management. The greatest source of
savings often comes from medical conditions
for which costs can be modified through
behavior change, such as type 2 diabetes and
cardiovascular disease.”” Thus, assessing PA
levels will provide ACOs with valuable data
for identifying an at-risk population (ie, phys-
ically inactive individuals). Then, as a recog-
nized health indicator, PA level can be
monitored and tracked, and population health
measures can be implemented.”®

Primary care physicians and their teams
are commonly being incentivized to reduce
the total cost of care for these populations,
reflecting yet another opportunity for PA
assessment to be emphasized as a vital sign,
catalyzing further PA counseling, and
enhancing the broader preventive role of pri-
mary care physicians. At Intermountain
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Healthcare in Utah, the proportion of adult
patient visits at which PA levels are assessed
and PA advice is provided more than doubles
in clinics where physicians receive incentive
payment for improving clinical quality (in
this case for PA assessment and promotion)
under a value recognition program (personal
communication, Liz Joy, MD, Medical Direc-
tor, December 2016). A recent article by Olm-
stead”” provides further guidance on how PA
assessment and counseling can be included
under the current International Classification
of Diseases, Tenth Revision billing codes.

Another US health care delivery model
that has become more ubiquitous is the
patient-centered medical home (PCMH),
which emphasizes a team-based approach to
improving patient access, quality of care, and
disease prevention. The PCMH uses a
“whole-person” orientation to offer compre-
hensive primary care, including preventive
services.”” By accepting financial risk for the
health of large populations of patients, PCMHs
must seek out new collaborations and innova-
tive strategies for delivering services that can
reduce preventable illness."” New models of
diabetes care,”” of breast, cervical, and colo-
rectal cancer screening,’’’' and of youth/
adolescent preventive services’” have all been
successfully tested and incorporated into
PCMHs. The systematic integration of routine
PA assessment, using validated processes
(discussed in the following section), into the
health system technology and clinical work-
flow of a PCMH, accelerates the downstream
promotion of PA counseling as part of a
comprehensive disease prevention and/or
treatment strategy. To further this process,
many PCMHs have contracted with in-house
wellness professionals to provide PA and
nutrition counseling and with patient naviga-
tors to engage patients in culturally tailored in-
terventions and monthly counseling sessions.
Navigators oversee other PA-related ap-
proaches, such as encouraging weekly patient
self-monitoring and providing gymnasium
memberships.

Integrating Physical Activity Assessment
Into Primary Care Settings

Given the expanding reach of primary care
networks in the United States, a window of
opportunity is open for regular PA assessment

as part of a comprehensive counseling effort
that can be systematically integrated into
routine primary care practice.33 Primary care
physicians are particularly well positioned to
address physical inactivity because they have
the most frequent patient contact among
health care professionals, comprising nearly
half of patient ambulatory medical care visits
annually.”* Further, physicians and other
health care professionals have been identified
by patients as a preferred source of initial PA
counseling.””~ A substantial proportion of
these patients can benefit most from PA coun-
seling, including those with low cardiorespira-
tory fitness levels’” and those with a greater
comorbidity burden.”®*"

By incorporating PA as a recognized vital
sign, health care teams rank the importance
of this marker as equal to that of traditional vi-
tal signs, such as blood pressure and heart
rate, highlighting maintenance of a favorable
PA profile as a means to achieve optimal
health.'”*"** As a vital sign, PA level can be
tracked and monitored over time, facilitating
more comprehensive and personalized coun-
seling initiatives. A 2015 report by the Insti-
tute of Medicine recommended capturing PA
levels in patient EMRs. ™’ Systematic PA assess-
ment in routine clinical practice has been
found to increase the likelihood of exercise-
related progress documentation and more
thorough ~physician counseling efforts.*"
Although several models have been used suc-
cessfully as part of PA counseling efforts in
the clinical setting, " such counseling efforts
have greater reach and are most effective when
initiated through systematic PA assessment.
An example of how PA assessment can be
pragmatically integrated into the primary
care setting is displayed in Table 2.

Physical Activity Assessment Tools

Although multiple PA assessment tools
have been validated in a wide population
range, ™' many are impractical for routine
use in the clinical setting. These tools often
are evaluated in tightly controlled research set-
tings using ancillary staff, and they require
time and resources that are impractical for
implementation in current routine clinical
practice in the ambulatory setting.”” A similar
comprehensive investigation of self-report PA
questionnaires found that none of the tools
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TABLE 2. Summary of Pragmatic Recommendations for Integration of Physical Activity Assessment Into the

Clinical Setting

team

(Al -= NN |

throughout the patient visit

. Effective, large-scale physical activity assessment requires the awareness and cooperation of the entire health care

A standardized tool must be utilized in a consistent fashion over time and across various clinical settings
Assessment tools must be quick and easy to use and require minimal training of clinic staff

The physical activity vital sign is a recommended and validated assessment tool for the clinical setting

Patient physical activity levels can be assessed by various members of the health care team at multiple points

6. Developing a checklist (or combining items with existing checklists) that provides clear guidance on activities to be

completed, and by whom, in the clinical setting can increase the utilization of adopted physical activity assessment

strategies’’

reviewed were practical to implement in
routine primary care, owing mostly to the
length of time they require.’”

More recently, efforts have focused on
ways to incorporate PA assessment in the clin-
ical setting using methods that circumvent
typical barriers (eg, patient burden, limited re-
sources, lack of reimbursement for assessment,
timeliness, performance by clinic staff) and
may be more likely to be adopted for routine
use.”" % The acceptability of these assessment
tools was attributed mostly to their brevity,
ease and flexibility of use, and yield of clini-
cally meaningful and actionable information.
However, barriers to integration of these tools
into EMRs remain, as evidenced by their rela-
tively low rate of implementation.”® Strategies
to encourage widespread adoption of PA
assessment as a catalyst to more comprehen-
sive counseling must be brief, reliable, valid,
and easy to use with little training. Further,
given the limited time that physicians spend
with patients, the entire clinic staff must be
trained in and capable of using the selected
PA assessment tools.

Use of an “Exercise or PA Vital Sign”

One acceptable and underutilized assessment
method currently used in routine clinic prac-
tice is the “exercise vital sign” (EVS) developed
as part of the Kaiser Permanente health care
system. The EVS was designed for easy use
and optimal acceptability, such that a medical
assistant or any other clinic staff member may
briefly assess PA, enter their findings into the
EMR as part of routine patient intake, and alert
health care professionals to a need for further
counseling or intervention, as with traditional
vital signs.”” The EVS is ascertained by patient

responses to 2 questions: (1) On average, how
many days per week do you engage in moder-
ate to strenuous exercise (like a brisk walk)?
and (2) On average, how many minutes do
you engage in exercise at this level? From
these responses, a simple calculation yields
the number of minutes per week of moderate
to strenuous exercise, which can be compared
quickly against national PA recommenda-
tions.”” This information can be used by phy-
sicians for counseling and follow-up. The EVS
takes less than 1 minute to administer and can
be completed by assistant medical staff mem-
bers as part of the patient intake process.

Coleman et al’” tested the internal validity
of the EVS and found it to have average face
and discriminant validity compared with a na-
tional survey of PA data; comparison to
accelerometer-derived PA estimates revealed
modest sensitivity (59%) and specificity
(77%) for identifying individuals who are not
meeting recommended PA levels.”” Another
study revealed that individuals categorized as
being more physically active, as assessed by
the EVS, were significantly more likely to
have improved cardiometabolic risk, as
measured by body mass index, systolic and
diastolic blood pressure, fasting blood glucose
level, and HbA,. level.”’ In addition, PA
assessment via the EVS has been successfully
implemented in more than 250,000 outpatient
consultations and found to be well accepted
by clinical professionals and patients.”

The “PA vital sign” (PAVS), a variation of
the EVS, was developed for use in routine pri-
mary care settings and integrated into the EMR
of the Intermountain Healthcare system.”” "
The PAVS is comprised of 3 questions
designed to assess the frequency (days per

1
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week), duration (minutes), and intensity
(moderate to vigorous) of PA undertaken in
a typical week. Like the EVS, the PAVS can
be administered before the patient sees the
physician by a medical assistant or other clinic
staff member at the first point of care in less
than 1 minute. The data can be recorded in
the EMR for interpretation by the physician.
An initial cross-sectional investigation found
that the odds of obesity are significantly lower
as the number of days of PA in a typical week
increases, as assessed by the PAVS.®% A later
study revealed a moderate correlation
(r=.52) between accelerometry and the PAVS
in assessing the number of days with at least
30 minutes of moderate to vigorous PA.*
However, the study revealed that the PAVS
had a high-level specificity (91%) for identi-
fying patients who are insufficiently active
(ie, those who are active but do not meet na-
tional PA recommendations) and would most
benefit from PA counseling. More recently, re-
searchers reported a strong association of the
PAVS with patient body mass index levels
and disease burden, as measured by the Charl-
son Comorbidity Index.®’

Advantages of both the EVS and PAVS lie
in their brevity, ease of use with little training,
and integration with EMRs for documenting
and monitoring temporal changes in PA levels.
Information ascertained by these tools is
collected in seconds during patient intake, in
waiting rooms, or while traditional vital signs
are being collected, circumventing the primary
barrier to PA assessment, namely, lack of time
during the formal consultation. Having this in-
formation available for health care profes-
sionals can serve as the basis for brief
counseling and/or referral of patients with
insufficient PA levels to appropriate third
parties for comprehensive counseling and life-
style intervention.

Use of Technology for Assessing Patient PA
Levels

Although the EVS and PAVS provide health
care teams with a quick and easy method of
assessing patient PA levels in a clinical setting,
both rely on self-report, which has been found
to be less accurate and often contains overesti-
mations compared with objectively measured
PA.°” Increased use of consumer wearable de-
vices (mobile health [mHealth] technology) for

regular daily monitoring of PA, integrated with
smartphone applications, provides an oppor-
tunity to assimilate data collected by
consumer-level devices into routine health
monitoring.

Although PA tracking data are conve-
niently available for device wearers, methods
to make real-time data available for storage
and tracking within health care system data-
bases are currently not established. With a
growing market of PA monitoring devices
and remote-sensing technologies, a lack of
uniformity in data acquisition, representation,
and uniformity across platforms poses a chal-
lenge for health systems to pragmatically
acquire and interpret PA data.”” Data from
these consumer devices need to be trans-
formed into clinically pertinent information
that can be easily used and seamlessly inte-
grated into patient EMRs for review by the
health care team. Further, to facilitate the inte-
gration of these technologies into primary
care, the health care reimbursement structure
must address payment options for patient-
generated data using mHealth platforms.®”
However, if these challenges can be addressed,
mHealth technologies have the potential to be
seamlessly integrated into the clinical setting
for continuous tracking and storage of PA
data, which can lead to more tailored activity
prescriptions and improvement in patient
health profiles and outcomes. Until advance-
ments are made that allow for widescale
deployment of mHealth technologies, prag-
matic tools, such as the EVS and PAVS, should
continue to serve as the foundation for PA
assessment across all health systems.

Conclusion

This is an opportune time for primary care phy-
sicians and their health care teams to address
the growing incidence of physical inactivity.
The systematic integration of PA assessment
into clinical settings can effectively identify a
large population of at-risk patients and act as a
facilitator for comprehensive PA counseling,
referral, and follow-up as part of a broader-
based strategy to increase adoption of healthy
lifestyle behaviors at a population level. Wide-
scale adoption of PA assessment requires the use
of valid, acceptable, and feasible tools specif-
ically designed for use in the clinical setting.
Finally, mHealth technologies, still in early
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developmental stages, offer promising potential
to enhance PA assessment and counseling via
objective measurement, real-time tracking,
and automated motivational feedback as a facil-
itator of behavioral change.

ACKNOWLEDGMENTS

The authors recognize Liz Joy, MD, MPH,
Medical Director, Intermountain Healthcare,
for her contributions to this commentary.
The content of this commentary is solely the
responsibility of the authors and does not
represent the official views of the National In-
stitutes of Health.

This work was supported by grant
IKL2TRO00461 (MS.) from the Miami Clinical and Transla-
tional Science Institute, the National Center for Advancing
Translational Sciences, and the National Institute on Minor-
ity Health and Health Disparities.

M. Stoutenberg is a paid
consultant for the American College of Sports Medicine
for his work with the Exercise is Medicine® initiative. The
rest of the authors report no competing interests.

Address to Mark Stoutenberg, PhD,
MSPH, Department of Public Health Sciences, University
of Miami, 1120 NW [4th Street, Suite 1008,
Clinical ~ Research ~ Center,  Miami, FL 33136
(mstoutenberg@miami.edu).

REFERENCES

1. Lee |, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT;
Lancet Physical Activity Series Working Group. Effect of
physical inactivity on major non-communicable diseases
worldwide: an analysis of burden of disease and life expectancy.
Lancet. 2012;380(9838):219-229.

2. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W,
Ekelund U; Lancet Physical Activity Series Working Group.
Global physical activity levels: surveillance progress, pitfalls, and
prospects. Lancet. 2012;380(9838):247-257.

3. Archer E, Shook RP, Thomas DM, et al. 45-Year trends in
women’s use of time and household management energy
expenditure. PLoS One. 2013;8(2):e56620.

4. Sisson SB, Camhi SM, Church TS, et al. Leisure time sedentary
behavior, occupational/domestic physical activity, and metabolic
syndrome in U.S. men and women. Metab Syndr Relat Disord.
2009;7(6):529-536.

5. Church TS, Thomas DM, Tudor-Locke C, et al. Trends over 5
decades in U.S. occupation-related physical activity and their
associations with obesity. PLoS One. 201 I;6(5):e19657.

6. Young DR, Hivert M-F, Alhassan S, et al; Physical Activity
Committee of the Council on Lifestyle and Cardiometabolic
Health; Council on Clinical Cardiology; Council on Epidemi-
ology and Prevention; Council on Functional Genomics and
Translational Biology; and Stroke Council. Sedentary behavior
and cardiovascular morbidity and mortality: a science advisory
from the American Heart Association. Circulation. 2016;
134(13):e262-€279.

7. Caspersen CJ, Powell KE, Christenson GM. Physical activity,
exercise, and physical fitness: definitions and distinctions for

i

17.

20.

21.

22.

23.

24,

health-related research. Public Health Rep. 1985;100(2):
126-131.

Bauman AE, Reis RS, Sallis JF, Wells JC, Loos R}, Martin BW;
Lancet Physical Activity Series Working Group. Correlates of
physical activity: why are some people physically active and
others not? Lancet. 2012;380(9838):258-271.

Carlson SA, Fulton JE, Pratt M, Yang Z, Adams EK. Inadequate
physical activity and health care expenditures in the United
States. Prog Cardiovasc Dis. 2015;57(4):315-323.

Ross R, Blair SN, Arena R, et al; American Heart Association
Physical Activity Committee of the Council on Lifestyle and
Cardiometabolic Health; Council on Clinical Cardiology;
Council on Epidemiology and Prevention; Council on Cardio-
vascular and Stroke Nursing; Council on Functional Genomics
and Translational Biology; and Stroke Council. Importance of
assessing cardiorespiratory fitness in clinical practice: a case for
fitness as a clinical vital sign: a scientific statement from the
American  Heart  Association.  Circulation.  2016;134(24):
e653-e699.

Blaha MJ, Hung RK, Dardari Z, et al. Age-dependent prognostic
value of exercise capacity and derivation of fitness-associated
biologic age. Heart. 2016;102(6):431-437.

Sallis RE, Baggish AL, Franklin BA, Whitehead JR. The call for a
physical activity vital sign in clinical practice. Am | Med. 2016;
129(9):903-905.

Khan KM, Weiler R, Blair SN. Prescribing exercise in primary
care. BMJ. 2011;343:d4141.

Berra K, Rippe J, Manson JE. Making physical activity counseling a
priority in clinical practice: the time for action is now. JAMA.
2015;314(24):2617-2618.

Kraus WE, Bittner V, Appel L, et al; American Heart Association
Physical Activity Committee of the Council on Lifestyle and
Metabolic Health, Council on Clinical Cardiology, Council on
Hypertension, and Council on Cardiovascular and Stroke
Nursing. The National Physical Activity Plan: a call to action
from the American Heart Association; a science advisory from
the American Heart Association. Circulation. 2015;131(21):
1932-1940.

Institute of Medicine (US) Committee on Quality of Health
Care in America. Crossing the Quality Chasm: A New Health
System for the 2[st Century. Washington, DC: National Acad-
emies Press; 2001.

Robert Wood Johnson Foundation (RWJF) Commission to
Build a Healthier America. Time to Act: Investing in the Health of
Qur Children and Communities. Princeton, NJ: RWJF; 2014,
Berwick DM, Nolan TW, Whittington J. The triple aim:
care, health, and cost. Health Aff (Millwood). 2008;27(3):
759-769.

. Washington AE, Coye M), Boulware LE. Academic health sys-

tems’ third curve: population health improvement. JAMA. 2016;
315(5):459-460.

NCQA adds four new measures to HEDIS 2005. Qual Lett
Healthc Lead. 2004;16(8):12-13.

National Committee for Quality Assurance. Physical activity in
older adults. http://www.ncqa.org/report-cards/health-plans/
state-of-health-care-quality/20 | 6-table-of-contents/physical-ac-
tivity-in-older-adults. Accessed January 9, 2017.

Robert Wood Johnson Foundation. Health Policy Brief: Pay-
for-performance.  Health Aff. October |1, 2012. http://
healthaffairs.org/healthpolicybriefs/brief_pdfs/healthpolicybrief_
78 pdf. Accessed May 23, 2017.

American Action Forum. Primer: the Medicare advantage star
rating system. https//www.americanactionforum.org/research/
primer-the-medicare-advantage-star-rating-system/.  Published
June 2, 2015. Accessed April 15, 2017.

Jung DH, Palta M, Smith M, Oliver TR, DuGoff EH. Differences
in receipt of three preventive health care services by race/
ethnicity in Medicare advantage plans: tracking the impact
of pay for performance, 2010 and 2013. Prev Chronic Dis. 2016;
I3:EI25.

13


mailto:mstoutenberg@miami.edu
http://www.ncqa.org/report-cards/health-plans/state-of-health-care-quality/2016-table-of-contents/physical-activity-in-older-adults
http://www.ncqa.org/report-cards/health-plans/state-of-health-care-quality/2016-table-of-contents/physical-activity-in-older-adults
http://www.ncqa.org/report-cards/health-plans/state-of-health-care-quality/2016-table-of-contents/physical-activity-in-older-adults
http://healthaffairs.org/healthpolicybriefs/brief_pdfs/healthpolicybrief_78.pdf
http://healthaffairs.org/healthpolicybriefs/brief_pdfs/healthpolicybrief_78.pdf
http://healthaffairs.org/healthpolicybriefs/brief_pdfs/healthpolicybrief_78.pdf
https://www.americanactionforum.org/research/primer-the-medicare-advantage-star-rating-system/
https://www.americanactionforum.org/research/primer-the-medicare-advantage-star-rating-system/
http://dx.doi.org/10.1016/j.mayocpiqo.2017.04.006
http://www.mcpiqojournal.org

MAYO CLINIC PROCEEDINGS: INNOVATIONS, QUALITY & OUTCOMES

14

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42,

Kocher R, Chigurupati A. The coming battle over shared
savings—primary care physicians versus specialists. N Engl |
Med. 2016;375(2):104-106.

Hacker K, Walker DK. Achieving population health in
accountable care organizations. Am J Public Health. 2013;103(7):
[163-1167.

Olmstead J. Counseling adults on physical activity: how to
capture your work? | Nurse Practition. 2017;13(1):79-81.
American Academy of Family Physicians, American Academy
of Pediatrics, American College of Physicians, American Oste-
opathic Association. Joint principles of the patient-centered
medical home. http://www.aafp.org/dam/AAFP/documents/
practice_management/pcmh/initiatives/PCMHJointpdf. ~ Pub-
lished March 2007. Accessed January 12, 2017.

McGinley EL, Gabbay RA. The impact of new payment models
on quality of diabetes care and outcomes. Curr Diab Rep. 2016;
16(6):51.

Markovitz AR, Alexander JA, Lantz PM, Paustian ML. Patient-
centered medical home implementation and use of preventive
services: the role of practice socioeconomic context. JAMA
Intern Med. 2015;175(4):598-606.

Green BB, Anderson ML, Chubak }, et al. Colorectal cancer
screening rates increased after exposure to the patient-
centered medical home (PCMH). | Am Board Fam Med.
2016;29(2):191-200.

Garcia-Huidobro D, Shippee N, Joseph-DiCaprio J, O'Brien JM,
Svetaz MV. Effect of patient-centered medical home on pre-
ventive services for adolescents and young adults. Pediatrics.
2016;137(6). http://dx.doi.org/10.1542/peds.2015-3813.
Jacobson DM, Strohecker L, Compton MT, Katz DL. Physical
activity counseling in the adult primary care setting: position
statement of the American College of Preventive Medicine. Am
J Prev Med. 2005;29(2):158-162.

Ambulatory and Hospital Care Statistics Branch. National
ambulatory medical care survey: 2012 state and national
summary tables. http://www.cdc.gov/nchs/data/ahcd/namcs_
summary/2012_namcs_web_tablespdf. Accessed July 12,
2016.

Patrick K, Pratt M, Sallis RE. The healthcare sector’s role in the
US. national physical activity plan. | Phys Act Health. 2009;
6(suppl 2):S211-S219.

Vuori IM, Lavie CJ, Blair SN. Physical activity promotion in the
health care system. Mayo Clin Proc. 2013;88(12):1446-1461.
Kodama S, Saito K, Tanaka S, et al. Cardiorespiratory fitness as a
quantitative predictor of all-cause mortality and cardiovascular
events in healthy men and women: a meta-analysis. JAMA. 2009;
301(19):2024-2035.

Schmid M, Egli K, Martin BW, Bauer G. Health promotion in
primary care: evaluation of a systematic procedure and stage
specific information for physical activity counseling. Swiss Med
Whly. 2009;139(45-46):665-67 1.

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

Hinrichs T, Brach M. The general practitioner’s role in pro-
moting physical activity to older adults: A review based on
program theory. Curr Aging Sci. 2012;5(1):41-50.

Joy E. Time for a new 'vital sign providers should monitor
patients’ physical activity in battle against obesity. Mod Healthc.
2013:43(13):29.

Sallis RE, Matuszak JM, Baggish AL, et al. Call to action on
making physical activity assessment and prescription a medical
standard of care. Curr Sports Med Rep. 2016;15(3):207-214.
IOM  (Institute of Medicine). 2014. Capturing social and
behavioral domains and measures in electronic health records:
Phase 2. Washington, DC: The National Academies Press.
Grant RW, Schmittdiel JA, Neugebauer RS, Uratsu CS,
Sternfeld B. Exercise as a vital sign: a quasi-experimental analysis
of a health system intervention to collect patient-reported
exercise levels. | Gen Intern Med. 2014;29(2):341-348.

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Pinto BM, Goldstein MG, Marcus BH. Activity counseling by
primary care physicians. Prev Med. 1998;27(4):506-513.
Carroll JK; Antognoli E, Flocke SA. Evaluation of physical activity
counseling in primary care using direct observation of the 5As.
Ann Fam Med. 2011,9(5):416-422.

Pronovost P). Enhancing physicians’ use of clinical guidelines.
JAMA. 2013;310(23):2501-2502.

Craig CL, Marshall AL, Sjostrom M, et al. International physical
activity questionnaire: | 2-country reliability and validity. Med Sci
Sports Exerc. 2003;35(8):1381-1395.

Cust AE, Smith BJ, Chau J, et al. Validity and repeatability of the
EPIC physical activity questionnaire: A validation study using
accelerometers as an objective measure. Int | Behav Nutr Phys
Act. 2008;5:33.

Grimm EK, Swartz AM, Hart T, Miller NE, Strath SJ. Compar-
ison of the IPAQ-Short Form and accelerometry predictions of
physical activity in older adults. | Aging Phys Act. 2012;20(1):
64-79.

InterAct Consortium. Validity of a short questionnaire to assess
physical activity in |0 European countries. Eur | Epidemiol. 2012;
27(1):15-25.

Strath S, Kaminsky LA, Ainsworth BE, et al; American Heart
Association Physical Activity Committee of the Council on
Lifestyle and Cardiometabolic Health and Cardiovascular, Ex-
ercise, Cardiac Rehabilitation and Prevention Committee of the
Council on Clinical Cardiology, and Council. Guide to the
assessment of physical activity: clinical and research applications:
a scientific statement from the American Heart Association.
Circulation. 2013;128(20):2259-2279.

Glasgow RE, Ory MG, Klesges LM, Cifuentes M, Fernald DH,
Green LA, Practical and relevant self-report measures of patient
health behaviors for primary care research. Ann Fam Med. 2005;
3(1):73-81.

Smith BJ, Marshall AL, Huang N. Screening for physical activity
in family practice: evaluation of two brief assessment tools. Am |
Prev Med. 2005;29(4):256-264.

Marshall AL, Smith BJ, Bauman AE, Kaur S. Reliability and validity
of a brief physical activity assessment for use by family doctors.
Br | Sports Med. 2005;39(5):294-297.

Heron N, Tully MA, McKinley MC, Cupples ME. Physical activity
assessment in practice: a mixed methods study of GPPAQ use
in primary care. BMC Fam Pract. 2014;15:11.

Sallis R. Developing healthcare systems to support exercise: ex-
ercise as the fifth vital sign. Br | Sports Med. 201 1;,45(6):473-474.
US Department of Health & Human Services. 2008 Physical
activity guidelines for Americans. https//health.gov/paguidelines/
guidelines/. Updated April 26, 2017. Accessed June 7, 2016.
Coleman KJ, Ngor E, Reynolds K, et al. Initial validation of an
exercise "vital sign” in electronic medical records. Med Sci
Sports Exerc. 2012;44(11):2071-2076.

Fitzgerald L, Ozemek C, Jarrett H, Kaminsky LA. Accelerometer
validation of questionnaires used in clinical settings to assess
MVPA. Med Sci Sports Exerc. 201547(7):1538-1542.

Young DR, Coleman K], Ngor E, Reynolds K, Sidell M, Sallis RE.
Associations between physical activity and cardiometabolic risk
factors assessed in a Southern California health care system,
2010-2012. Prev Chronic Dis. 2014;11:140196.

Greenwood JL, Joy EA, Stanford |B. The physical activity vital
sign: a primary care tool to guide counseling for obesity. | Phys
Act Health. 2010;7(5):571-576.

Ball TJ, Joy EA, Gren LH, Cunningham R, Shaw JM. Predictive
validity of an adult physical activity “vital sign” recorded in elec-
tronic health records. | Phys Act Health. 2016;13(4):403-408.
Ball TJ, Joy EA, Goh TL, Hannon JC, Gren LH, Shaw M. Validity
of two brief primary care physical activity questionnaires with
accelerometry in clinic staff. Prim Health Care Res Dev. 2015;
16(1):100-108.

Dyrstad SM, Hansen BH, Holme IM, Anderssen SA. Compar-
ison of self-reported versus accelerometer-measured physical
activity. Med Sci Sports Exerc. 2014;46(1):99-106.


http://www.aafp.org/dam/AAFP/documents/practice_management/pcmh/initiatives/PCMHJoint.pdf
http://www.aafp.org/dam/AAFP/documents/practice_management/pcmh/initiatives/PCMHJoint.pdf
http://dx.doi.org/10.1542/peds.2015-3813
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2012_namcs_web_tables.pdf
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2012_namcs_web_tables.pdf
https://health.gov/paguidelines/guidelines/
https://health.gov/paguidelines/guidelines/
http://dx.doi.org/10.1016/j.mayocpiqo.2017.04.006
http://www.mcpiqojournal.org

PRIMARY CARE ASSESSMENT OF PHYSICAL ACTIVITY

66.

67.

Lobelo F, Kelli HM, Tejedor SC, et al. The wild wild west: A
framework to integrate mHealth software applications and
wearables to support physical activity assessment, counseling
and interventions for cardiovascular disease risk reduction. Prog
Cardiovasc Dis. 2016;58(6):584-594.

Bashshur RL, Shannon GW, Smith BR, et al. The empirical
foundations of telemedicine interventions for chronic disease
management. Telemed | E Health. 2014;20(9):769-800.

68. Arena R, Guazzi M, Lianov L, et al. Healthy lifestyle in-

terventions to combat noncommunicable disease—a novel
nonhierarchical connectivity model for key stakeholders: a
policy statement from the American Heart Association, Euro-
pean Society of Cardiology, European Association for Cardio-
vascular Prevention and Rehabilitation, and the American
College of Preventive Medicine. Mayo Clin Proc. 2015,90(8):
1082-1103.

15


http://dx.doi.org/10.1016/j.mayocpiqo.2017.04.006
http://www.mcpiqojournal.org

	Practical Strategies for Assessing Patient Physical Activity Levels in Primary Care
	flink1
	Burden of Physical Inactivity
	Opportunity for Action
	Integrating Physical Activity Assessment Into Primary Care Settings
	Physical Activity Assessment Tools
	Use of an “Exercise or PA Vital Sign”
	Use of Technology for Assessing Patient PA Levels
	Conclusion

	Acknowledgments
	References


