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Abstract: Along with proper

diet and avoidance of tobacco

use, physical activity is extremely
important to maintain and improve
overall health of the individual and
population. Despite evidence for the
cost-effectiveness of physical activity
counseling in primary care, only
one-third of patients report that they
received physical activity counseling
by their primary care physician
(PCP). Both PCPs and patients face
numerous barriers lo addressing
insufficient physical activity. To
assist patients in overcoming their
barriers to regular physical activity,
the PCP should assess and address the
patient’s specific barriers to physical
activity and counsel patients about
the most common general barriers,
such as lack of time, knowledge,
and motivation. Numerous benefils
and barriers are present, and the
PCP should understand them and
use the information to better counsel
patients regarding the benefit of and
need for regular physical activity.
Brief counseling is an efficient,
effective, and cosl-effective means

lo increase physical activity and o
bring considerable clinical benefits to
various patient populations.
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Physical Activity

Physical activity is any bodily
movement produced by skeletal muscles
that results in energy expenditure above
the resting (or basal) level."* Physical
activity includes exercise, sports,
household activity, occupation, leisure,
and active transportation.® Several forms
of physical activity exist (Table 1).
Exercise, a subcategory of physical
activity, is planned, structured, repetitive,
and purposeful

Aerobic physical activity has 3
components: intensity, duration, and
frequency.” The intensity is measured as

MET is the ratio of the activity
metabolic rate to the resting metabolic
rate.' Resting metabolic energy
expenditure equals 1 MET. Physical
activity requiring 5 times more energy
expenditure than just resting equals 5
METs (Table 2).

Relative intensity is the ease or
difficulty with which an individual
performs any given physical activity
compared with their capacity.* A
10-point Perceived Exertion Scale is
often used to measure relative intensity
(0 is the minimal exertion level and 10 is
maximal physical effort). Some experts
use the ability of singing or talking

!The new physical activity guidelines
encourage adults to move more
and to sit less, acknowledging
that some physical activity is better
than none . . i

absolute or relative. Absolute intensity
is the amount of energy spent during
physical activity without the
consideration of the person’s
cardiorespiratory fitness or aerobic
capacity and is expressed in metabolic
equivalent task units or MET units. A

during exercise as a way to measure
intensity: one is able to sing during very
mild activity, can only use single words
during more vigorous tasks, and is
unable to talk during maximal exertion.
Similarly, weight training has 3
components: intensity, frequency, and
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Table 1.
Types of Physical Activity (Piercy et al).
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Type Definition Examples
Aerobic (also called endurance or | Large muscles move in a rhythmic manner for Brisk walking, running, bicycling,
cardioactivity) a sustained period of time jumping rope, and swimming

Muscle strengthening Muscles work or hold against an applied force Resistance training, weight lifting
or weight

Bone strengthening Produce a force on the bones that promotes Jumping jacks, running, brisk walking,
bone growth and strength weight lifting

Balance Improve the ability to resist forces within or Standing on 1 leg, lunges, walking
outside of the body that cause falls while a backward
person is stationary or moving

Multicomponent Combination of balance, muscle strengthening, | Dancing, yoga, tai chi, gardening,
and aerobic physical activity; may also recreational sports

function training

include gait, coordination, and physical

Table 2.

General Physical Activities Defined by Level of Intensity.?

Moderate Activity: 3.0 to 6.0 METs (3.5 to 7 kcal/min)

Walking at a moderate or brisk pace of 3 to 4.5 mph on a
level surface inside or outside
o Walking to class, work, or the store
o Walking for pleasure
e Walking the dog
o Walking as a break from work

Vigorous Activity: Greater Than 6.0 METs (More Than 7 kcal/min)

Racewalking and aerobic walking—5 mph or faster
e Jogging or running
o Wheeling your wheelchair
e Walking and climbing briskly up a hill

Bicycling 5 to 9 mph, level terrain, or with few hills

Bicycling more than 10 mph or bicycling on steep uphill terrain

Stationary bicycling—using moderate effort

Stationary bicycling—using vigorous effort

Aerobic dancing—Ilow impact
Water aerobics

Aerobic dancing—high impact
Step aerobics

Water jogging

Teaching an aerobic dance class

Calisthenics (light to moderate)
e Yoga
e General home exercises, light or moderate effort,
getting up and down from the floor

Calisthenics (vigorous)
e Push-ups
e Pull-ups
e Jumping jacks

Adapted from https://www.cdc.gov/nccdphp/dnpa/physical/pdf/PA_Intensity_table_2_1.pdf).

sets and repetitions.* The amount of force applied to a stationary object is activity. Finally, sets and repetitions
weight or force used relative to how the intensity. Frequency is how often are how many times a person does
much a person is able to lift or the a person does the strengthening the activity.
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Recommended Amount
of Physical Activity

The current physical activity guidelines
recommend 150 to 300 min/wk of
moderate-to-vigorous intensity physical
activity or 75 to 100 min/wk of vigorous
intensity physical activity, which extends
to general as well as clinical populations.
Whereas a clear dose-response
relationship between physical activity and
health, with 20% to 30% risk reduction for
premature mortality and chronic disease,
is often observed in those individuals
who meet or exceed current international
recommendations, lower levels of physical
activity can lead to significant health
benefits.” The new physical activity
guidelines encourage adults to move
more and to sit less, acknowledging that
some physical activity is better than none,
and that adults who sit less and do any
amount of moderate to vigorous activity
gain some benefits.'

In general, the greatest relative health
benefits are seen in physically inactive
individuals who become physically
active.” As such, minor increases in
physical activity in inactive individuals
may lead to marked reductions in the
risk for chronic disease and mortality.
Wen et al’ found that 15 min/d or 90
min/wk of moderate-intensity physical
activity had a 14% reduced all-cause
mortality and a 3-year longer life
expectancy. Every additional 15 minutes
of daily exercise beyond the minimum
amount of 5 min/d further reduced
all-cause mortality by 4% and all-cancer
mortality by 1%. A systematic review and
meta-analysis by Hupin et al® found that
low doses of moderate to vigorous
physical activity at half of the
recommended amount (equating to 15
minutes of brisk walking a day) led to a
22% reduction in all-cause mortality in
older adults. These findings indicate that
the relative health benefits of physical
activity are achieved at lower doses than
the current recommendation of 150 min/
wk and should not discourage patients
who may not be able to achieve it.

Most guidelines focus on moderate-
intensity and vigorous-intensity physical
activities. Moderate-intensity physical

activity is defined as one with a MET of
3.0 to 5.9. When engaged in moderate-
intensity physical activity, most people
are able to talk but not sing. On a
10-point scale, moderate-intensity activity
is about 5 to 6 points. Examples include
walking 3 to 4 mph, mopping,
vacuuming, or raking the yard. Vigorous-
intensity physical activity is defined as
one with a MET of 6 and greater. When
engaged in vigorous-intensity physical
activity most people are not able to
speak more than a few words without
pausing to take a breath. On a 10-point
scale, vigorous-intensity activity is about
7 to 8 points. Examples of vigorous
exercises are walking 4.5 to 5 mph,
running, carrying heavy groceries
upstairs, shoveling snow by hand, and
mowing grass with the hand-push
mower.

Benefits of Physical
Activity

Along with proper diet and avoidance
of tobacco use, physical activity is
extremely important to maintain and
improve overall health of the individual
and population. Nearly 10% of premature
deaths in the United States, especially
adults older than 40 years of age, are
associated with inadequate physical
activity.”" Less than half of adults meet
the recommended level of moderate- or
vigorous-intensity aerobic physical
activity, and less than one-quarter meet
the recommendations for strength
training."" Physical activity rates are
disproportionately lower among rural
residents, residents of the southwestern
region of the United States, women,
older individuals, and racial and ethnic
minorities.""

Overall, an inverse relationship is
present between physical activity and
rates for all-cause mortality and
cardiovascular death."™ Activity and
exercise have been recommended for
the prevention and treatment of
numerous diseases and medical
conditions (Table 3). Most notably,
habitual physical activity prevents the
development of coronary artery disease
and reduces symptoms in patients with
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Table 3.

Health Benefits Associated With
Regular Physical Activity (Adapted
From Piercy et al).

Lower risk and/or reduced

o All-cause mortality

e Cardiovascular disease
and associated mortality

e Hypertension

e Diabetes mellitus type 2

e Abnormal blood lipid profile

e Cancers of the
bladder, breast, colon,
endometrium, esophagus,
kidney, lung, and stomach

e Dementia (including
Alzheimer disease)

e Anxiety and depression

e Risk of depression

e Falls and fall-related

injuries
Improved
e Cognition
e Quality of life
e Sleep
o Weight loss

e Prevention of weight gain
after initial weight loss

e Bone health

e Physical function

. . . 20,21
established cardiovascular disease.””

Evidence also supports the role of
exercise in reducing the risk of other
chronic diseases, such as type 2 diabetes
mellitus, osteoporosis, obesity, and
cancer of the breast and colon.
Hypertension is a well-known and
leading cause of mortality and risk
factor for heart disease, stroke, and
renal disease. Patients with hypertension
are able to reduce their systolic and
diastolic blood pressure by up to 11.0
and 7.7 mm Hg, respectively, as a result
of aerobic exercise.'"** An inverse
dose-response association between
levels of recreational physical activity
and risk of hypertension is present."*
Specifically, the risk of hypertension is
reduced by 6% with each 10 MET h/wk
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increment in leisure-time physical
activity.19'24

Stroke is a leading cause of death and
disability in the industrialized world.
High-levels of physical activity are
associated with risk reduction of about
31%.*"% This benefit is seen both in men
and women and present for both
ischemic and hemorrhagic stroke.
Physically inactive people have a
significantly elevated stroke risk 2%

Diabetes mellitus is a major source of
morbidity, with significant health, social,
and economic implications, and obesity
and physical inactivity are the main
nongenetic determinants of the disease.
Current diabetes treatments help control
hyperglycemia and slightly decrease
diabetic complications. However, they
cannot eliminate all the adverse
consequences, and the treatments have
had limited success at reducing
macrovascular complications.

In the general population, higher levels
of leisure time physical activity are
associated with lower rates of type 2
diabetes mellitus.”**” Of interest, the
greatest relative benefits are achieved at
low levels of activity. Regular physical
activity and exercise is important in the
overall management of diabetes.”** A
structured exercise program of at least 8
weeks” duration lowered hemoglobin AL
by an average of 0.06% in people with
type 2 diabetes.”

Like many diseases, cancer is a
multifactorial pathogenesis with risk
factors that include poor nutrition,
obesity, inflammation, and physical
inactivity. Individuals with high
cardiorespiratory fitness levels have a
45% reduced risk of total cancer
mortality when compared with unfit
patients.zm0 The mechanisms of this
finding have not been established and
are likely to include decreased insulin
and glucose, reduced adipose tissue,
altered adipocytokines (less leptin and
inflammation), and improved immune
function. The combinations of these
factors may attenuate cancer risk and
promote survival.

Regular physical activity in older adults
can improve cognitive function and
decrease the risk for developing

Alzheimer disease. A reduction is found
in the general deterioration of the gray
matter in the frontal, temporal, and
parietal lobes representing correlation
between physical activity and reduction
in brain aging and neuron loss.”'

Depression and anxiety disorders are
some of the most prevalent mental
health disorders in the United States,
with as many as 18% of adults
demonstrating symptoms. Exercise has
been shown to reduce symptoms
associated with these disorders and has
the potential to lessen the dependability
on psychopharmacology.”** Additionally,
a Cochrane review found exercise to be
as effective at reducing depression
symptoms when compared with
psychological and pharmacological
therapies.”

Approaches to Physical
Activity Counseling

Despite evidence for the cost-
effectiveness of physical activity
counseling in primary care, only one-
third of patients report that they received
physical activity counseling by their
primary care physician (PCP).*"** Major
barriers to physical activity counseling
include the lack of resources, including
time, skills, and reimbursement.”

PCPs face numerous barriers to
counseling their patients on a variety of
preventive care issues including physical
activity, but time limitation is the most
significant issue as PCPs try to address
multiple or complex medical issues. On
average, PCPs address 3 medical issues
per patient visit, with slightly higher
averages for elderly and diabetic
patients.* Despite these limitations, PCPs
are ideally situated to provide initial and
introductory physical activity counseling
because of their ability to reach a large
segment of the overall population, their
role as a trusted source of health
information for individuals, and the
range of other health professionals
available within clinics. **¥%

Patients also have barriers that may
limit their ability to participate in regular
physical activity. In a study of older
adults, prominent barriers to physical
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activity participation were physical
limitations, mainly resulting from health
conditions or aging, lack of professional
guidance, and inadequate distribution of
information on available and appropriate
physical options and programs.”’
Younger patients more commonly do not
have the resources for child care and
have other impediments such as lack of
time, energy, and willpower.*® Other
commonly identified barriers are
embarrassment over body image, lack of
knowledge of the benefits of exercise,
the feeling that exercise is inconvenient
or boring, and the lack of self-motivation
or self-management skills."

Brief exercise training counseling is an
efficient, effective, cost-effective means to
increase physical activity and exercise
training and to bring considerable clinical
benefits to various patient populations.”
For counseling to be most effective, a
patient’s level of adopting to a new
behavior should be assessed by
identifying their current stage of change:
precontemplation, contemplation,
preparation, action, and maintenance.
This assessment allows the provider to
focus their efforts on patients who are
prepared, engaged, and ready for change.
If the patient is amenable to changes,
tools such as SMART goals can be
utilized: Specific, Measurable, Attainable,
Relevant, and Time-bound measures.”!
Additionally, individual feedback is more
effective, and one-on-one discussion in
an outpatient setting is an appropriate
way to deliver this information.

As previously noted, individuals benefit
from at least some regular physical
activity, lending support to the concept
of “some is better than none.””
Therefore, patients should be
encouraged to do what they are able (or
perceive they are able) to do, and adding
to this over time can help. The message
should be simple and clear, specific, and
realistic.”” For instance, expecting a
patient who is not currently physically
active to start running 40 minutes 3 times
a week is unrealistic. Instead, the patient
should be directed to initiate walking or
light jogging with a goal of 10 to 20
minutes 3 d/wk, which is a more
reasonable and achievable initial goal.
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Other methods are available and
should be considered as the physician
incorporates counseling of physical
activity into their care of patients. An
understanding and use of behavioral
change is important. For instance, the
theory of planned behavior where
patients’ attitude, behavior, and intention
to change are balanced with their
perception of control over change
methods to assist may provide the
physician a better understanding
regarding how best to assist patients with
behavioral changes.” The physician
should provide clear short-term goals.
For instance, set a goal of completing 3
to 4 days of regular exercise or 1 pound
of weight loss over 1 to 2 weeks rather
than 30 to 40 pounds of weight loss as
the goal over the next year. Goals should
be relevant to the patient and their
medical history, keeping in mind
possible physical limitations. The
clinician should emphasize internal
motivating factors, such as discussing the
internal challenge associated with these
goals and the joy of taking measures to
improve one’s health. Social support
should be encouraged to assist with
goals.* Self-monitoring should also be
encouraged.

Physical activity level could be adopted
as another vital sign.” Although this
change may be difficult in common
practice because of time constraints,
incorporating a question about physical
activity into the routine flow of patient
care would allow consistent evaluation
of levels. Additionally, this vital sign sets
the stage for the use of the physical
activity prescription.

The physical activity prescription is
another method used to increase
physical activity and has improved
patient-reported quality-of-life
measures.” Adherence to physical
activity on prescription is similar to
adherence to other treatments for
chronic diseases.”* Such a prescription
should include type of activity, time,
frequency, and intensity.

More recently, smart phones have the
ability to greatly influence behavior and
may be useful in increasing the level of
physical activity in patients.*> Apps are

constantly accessible to and adjustable
for the user.” An added benefit of some
apps is that they can alert patients if they
have not achieved their physical activity
goals for the day.

In the future, apps and computer-based
interventions will have an even greater
capacity to help facilitate and support
change in physical activity levels. Most
apps, however, are not currently based
on the application of behavioral theory
(such as cues to action, vicarious
modeling, and reinforcement).
Applying behavioral theory may increase
the cost of the app; however, benefits
are more likely to be seen in the
long-term.46 The results from a Cochrane
study show that tailored web-based
approaches seem to be the most
effective; however, most studies did not
evaluate long-term outcomes (beyond 12
months).” Web-based tailored
interventions may improve their
effectiveness by enhancing patient
participation and helping individuals
maintain changes over time. 47

Finally, the physician should consider
the use of other health professionals to
assist. Health coaches, behavioral health
providers, personal trainers, and others
have a role in physical activity
promotion.

Overcoming
Patient Barriers to
Physical Activity

To assist with counseling, the PCP
should assess and address the patient’s
specific barriers to physical activity and
counsel patients about the most common
general barriers, such as lack of time,
knowledge, and motivation. Concerns
regarding lack of time can be addressed
by incorporating physical activity into
our daily lives, such as walking, riding a
bike to work, parking the car farther
away from one’s destination, taking the
stairs instead of the elevator, or
exercising while watching television or
reading a book. Additionally, reminding
patients about the significant health
benefits of doing just some physical
activity, such as 15 minutes of brisk
walking per day, is helpful.
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Increasing social support, providing
detailed planning, and helping patients
overcome the pain and fatigue associated
with exercise are also helpful in
overcoming patient barriers to exercise.
Several studies have found that people
with good social support are more likely
to engage in physical activity, especially
when it comes from family members.***"
When a person finds someone who
shares the same goals, they can assist
each other with adhering to the routine.
Encouraging patients to announce their
goals to their friends makes them
accountable. Some people form support
groups and meet to report their periodic
progress.

Detailed planning on “what, when, and
how” is an essential component of
success when attempting to achieve an
exercise goal. As previously described,
the SMART goal tool is a popular and
easy-to-remember mnemonic that can be
used as a framework for goal setting.
Another effective tool is the Intention
Implementation.”* The idea of this tool
is that creating a statement in the form “if
..., then .. makes behavior more
automated and likely to be executed.

Teaching patients how to balance the
unpleasant and the pleasant sensations
of exercise can help them overcome any
pain and fatigue barriers. Unpleasant
sensations related to exercise can be
regulated by appropriately selecting the
frequency, duration, and intensity of the
workouts, so it is more bearable, and
increasing the load gradually. Patients
should be reminded that some pain and
fatigue is expected and, in correct
amounts, should be anticipated and
perceived as signs of improved physical
conditioning. Interestingly, studies
support the use of physical activity for
effective treatment of chronic pain.”>*
Additionally, the PCP should have
patients focus on the positive emotions
produced by exercise that can
counterbalance the unpleasant feelings.
Further emphasis on the positive
emotions associated with exercise,
including experiencing a “runners high,”
socializing with friends during exercise,
or feelings of accomplishment after an
exercise session, may be beneficial.
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These emotions can be harnessed to
drive and engage patients in further
physical activity.”

In conclusion, physical activity provides
health benefits in terms of overall patient
mortality and morbidity as well as
addressing specific medical conditions.
There are numerous benefits and barriers
present, and the PCP should understand
them and use the information to better
counsel patients regarding the benefit of
and need for regular physical activity.

Declaration of
Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Ethical Approval

Not applicable, because this article does not contain any
studies with human or animal subjects.

Informed Consent

Not applicable, because this article does not contain any
studies with human or animal subjects.

Trial Registration

Not applicable, because this article does not contain any
clinical trials.

ORCID iD

Peter J. Carek https://orcid.
0rg/0000-0003-3937-1733CXEXD

References

1. 2018 Physical Activity Guidelines Advisory
Committee. 2018 Physical Activity
Guidelines Advisory Commiltee Scientific
Reports. Washington, DC: US Department
of Health and Human Services; 2018.

2. Carpersen CJ, Powel KE, Christensen GM.
Physical activity, exercise and physical
fitness: definitions and distinctions for
health-related research. Public Health Rep.
1985:100:126-131.

3. Garber CE, Blissmer B, Deschenes MR,
et al. American College of Sports Medicine
position stand: quantity and quality of

o))

10.

11.

12.

13.

14.

exercise for developing and maintaining
cardiorespiratory, musculoskeletal, and

neuromotor fitness in apparently healthy
adults: guidance for prescribing exercise.
Med Sci Sports Exerc. 2011;43:1334-1359.

. Piercy KL, Troiano RP, Ballard RM, et al.

The physical activity guidelines for
Americans. JAMA. 2018;320:2020-2028.

. Arem H, Moore SC, Patel A, et al. Leisure

time physical activity and mortality: a
detailed pooled analysis of the dose
response relationship. JAMA Intern Med.
2015;175:939-967.

. Warburton DE, Nicol C, Bredin SS.

Prescribing exercise as preventive therapy.
CMAJ. 2006;174:961-974.

. Wen CP, Wai JP, Tsai MK, et al. Minimum

amount of physical activity for reduced
mortality and extended life expectancy:
a prospective cohort study. Lancel.
2011;378:1244-1253.

. Hupin D, Roche F, Gremeaux V, et al.

Even a low-dose of moderate-to-vigorous
physical activity reduces mortality by 22%
in adults aged >60 years: a systematic
review and meta-analysis. Br ] Sports Med.
2015;49:1262-1267.

. Carlson SA, Adams EK, Yang Z, Fulton

JE. Percentage of deaths associated with
inadequate physical activity in the United
States. Prev Chronic Dis. 2018;15:E38.
doi:10.5888/pcd18.170352

Lee IM, 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;380:219-229.

US Department of Health and Human
Services; Centers for Disease Control and
Prevention; National Center for Health
Statistics. National Health Interview Survey,
2011-2014. https://ftp.cde.gov/pub/Health_
Statistics/NCHS/NHIS/SHS/2011-2014_
AHB_Table_PA-1.pdf. Accessed March 3,
2019.

Pratt M, Macera CA, Blanton C. Levels of
physical activity and inactivity in children
and adults in the United States: current
evidence and research issues. Med Sci
Sports Exerc. 1999;31(11, supp):8526-S533.

Taylor WC, Floyd MF, Whitt-Glover

MC, Brooks J. Environmental justice: a
framework for collaboration between the
public health and parks and recreation
fields to study disparities in physical
activity. / Phys Act Health. 2007;4(suppl
1):850-S63.

Blair SN, Kohl HW III, Barlow CE,
Paffenbarger RS Jr, Gibbons LW, Macera
CA. Changes in physical fitness and

16.

17.

18.

19.

20.

21.

22.

23.

24,

20.

American Journal of Lifestyle Medicine

all-cause mortality: a prospective study
of healthy and unhealthy men. JAMA.
1995;273:1093-1098.

. Myers J, Prakash M, Froelicher V, Do

D, Partington S, Atwood JE. Exercise
capacity and mortality among men
referred for exercise testing. N Engl | Med.
2002;346:793-801.

Blair SN, Kohl HW III, Paffenbarger RJ
Jr, Clark DG, Cooper KH, Gibbons LW.
Physical fitness and all-cause mortality:
a prospective study of healthy men and
women. JAMA. 1989;262:2395-2401.
Ghadieh AS, Saab B. Evidence for
exercise training in the management

of hypertension in adults. Can Fam
Physician. 2015;01:233-239.

Huai P, Xun H, Reilly KH, Wang Y,

Ma W, Xi B. Physical activity and risk

of hypertension: a meta-analysis of
prospective cohort studies. Hypertension.
2013;62:1021-1026.

Liu X, Zhang D, Liu Y, et al. Dose-response
association between physical activity

and incident hypertension: a systematic
review and meta-analysis of cohort studies.
Hypertension. 2017;09:813-820.

Thompson PD, Buchner D, Pina IL, et al.
Exercise and physical activity in the
prevention and treatment of atherosclerotic
cardiovascular disease: a statement

from the Council on Clinical Cardiology
(Subcommittee on Exercise, Rehabilitation,
and Prevention) and the Council on
Nutrition, Physical Activity, and Metabolism
(Subcommittee on Physical Activity).
Circulation. 2003;107:3109-3116.

Warburton DE, Charlesworth S, Ivey A,
Nettleford L, Bredin SS. A systematic
review of the evidence for Canada’s
Physical Activity Guidelines for Adults. Int ]
Bebav Nutr Phys Act. 2010;7:39.

Lee IM, Hennekens CH, Berger K, Buring
JE, Manson JE. Exercise and risk of stroke
in male physicians. Stroke. 1999;30:1-6.
Smith AD, Crippa A, Woodcock J, Brage

S. Physical activity and incident type 2
diabetes mellitus: a systematic review and
dose-response meta-analysis of prospective
studies. Diabetologia. 2016;59:2527-2545.
American Diabetes Association. Standards
of medical care in diabetes—2011. Diabetes
Care. 2011;34(suppl 1):811-861.

. Boule NG, Haddad E, Kenny GP, Wells

GA, Sigal RJ. Effects of exercise on
glycemic control and body mass in type
2 diabetes mellitus: a meta-analysis

of controlled clinical trials. JAMA.
2001;286:1218-1227.

McTiernan A. Mechanisms linking physical
activity with cancer. Nat Rev Cancer.
2008;8:205-211.

163


https://orcid.org/0000-0003-3937-1733
https://orcid.org/0000-0003-3937-1733
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_PA-1.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_PA-1.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_PA-1.pdf

164

American Journal of Lifestyle Medicine

27.

28.

29.

30.

3L

32.

33.

34.

35.

30.

37.

Sofi F, Valecchi D, Bacci D, et al. Physical
activity and risk of cognitive decline: a
meta-analysis of prospective studies. /
Intern Med. 2011;269:107-117.

Carek PJ, Laibstain SE, Carek SM. Exercise
for the treatment of depression and
anxiety. Int J Psychiatry Med. 2011;41:15-
28.

Cooney GM, Dwan K, Greig CA, et al.
Exercise for depression. Cochrane
Database Syst Rev. 2013;(9):CD004366.

Garrett S, Elley CR, Rose SB, O'Dea D,
Lawton BA, Dowell AC. Are physical
activity interventions in primary care and
the community cost effective? A systematic
review of the evidence. BrJ Gen Pract.
2011;61:e125-e133.

Dacey ML, Kennedy MA, Polak R, Phillips
EM. Physical activity counseling in medical
school education: a systematic review. Med
Educ Online. 2014;19:24325.

Tulloch H, Fortier M, Hogg W. Physical
activity counseling in primary care: who
has and who should be counseling? Patient
Educ Couns. 2006;64:6-20.

AuYoung M, Linke SE, Pagoto S, et al.
Integrating physical activity in primary care
practice. Am J Med. 2016;129:1022-1028.

Bodenheimer T, Chen E, Bennett HD.
Confronting the growing burden of chronic
disease: can the US health care workforce
do the job? Health Aff (Millwood).
2009;28:64-74.

Estabrooks PA, Glasgow RE, Dzewaltowski
DA. Physical activity promotion through
primary care. JAMA. 2003;289:2913-2916.
Estabrooks PA, Glasgow RE. Translating
effective clinic-based physical activity
interventions into practice. Am J Prev Med.

2006;31(4, suppl):$45-556.

Bethancourt HJ, Rosenberg DE, Beatty T,
Arterburn DE. Barriers to and facilitators of
physical activity program use among older
adults. Clin Med Res. 2014;12:10-20.

38.

39.

40.

41.

42.

43.

4.

45.

46.

Ball JW, Bice MR, Maljak KA. Exploring
the relationship between college students’
barriers to exercise and motivation. Am J
Health Stud. 2018;33:61-69.

Vuori I, Lavie CJ, Blair SN. Physical activity
promotion in the health care system. Mayo
Clin Proc. 2013;88:1446-1461.

Abula K, Gropel P, Chen K, Beckmann
J. Does knowledge of physical activity
recommendations increase physical activity
among Chinses college students? Empirical
investigations based on the transtheoretical
model. J Sport Health Sci. 2018;7:77-82.

Sallis R, Franklin B, Joy L, Ross R, Sabgir D,
Stone J. Strategies for promoting physical
activity in clinical practice. Prog Cardiovasc
Dis. 2015;57:375-386.

Middelweerd A, Mollee JS, van der Wal
CN, Brug J, TeVelde SJ. Apps to promote
physical activity among adults: a review
and content analysis. Int | Bebav Nutr Phys
Act. 2014;11:97-106.

Beckvid-Henriksson G, Nguyen TH, Kilhed
J, et al. Implementation and assessment

of diverse strategies for physical activity
promotion in Vietham—a case repott. /
Sport Health Sci. 2018;7:42-49.

Kallings LV, Leijon ME, Kowalski J,
Hellenius ML, Stahle A. Self-reported
adherence: a method for evaluating
prescribed physical activity in primary
health care patients. J Phys Act Health.
2009;6:483-492.

Glynn LG, Hayes PS, Casey M, et al.
SMART MOVE—a smartphone-based
intervention to promote physical activity
in primary care: study protocol for a
randomized controlled trial. Trials.
2013;14:157.

Cowan LT, Van Wagenen SA, Brown

BA, et al. Apps of steel: are exercise

apps providing consumers with realistic
expectations? A content analysis of exercise
apps for presence of behavior change
theory. Health Educ Behav. 2013;40:133-139.

47.

48.

49.

50.

51.

52.

53.

54.

Mar e Apr 2021

Foster C, Richards J, Thorogood M,
Hillsdon M. Remote and web 2.0
interventions for promoting physical
activity. Cochrane Database Syst Rev.
2013;(9):CD010395. doi:10.1002/14651858.
CD010395.pub.2

Harland J, White M, Drinkwater C, Chinn
D, Farr L, Howel D. The Newcastle
exercise project: a randomised controlled
trial of methods to promote physical
activity in primary care. BMJ. 1999;319:828-
832.

Smith GL, Banting L, Eime R, O'Sullivan G,
van Uffelen JGZ. The association between
social support and physical activity in older
adults: a systematic review. Int ] Behav
Nutr Phys Act. 2017;14:56.

Thompson PD, Crouse SF, Goodpaster
B, Kelley D, Moyna N, Pescatello L. The
acute versus the chronic response to
exercise. Med Sci Sports Exerc. 2001;33(6,
suppl):5438-5445.

Hall PA, Zehr C, Paulitzki J, Rhodes R.
Implementation intentions for physical
activity behavior in older adult women:

an examination of executive function as a
moderator of treatment effects. Ann Behav
Med. 2014:48:130-136.

Milne S, Orbell S, Sheeran P. Combining
motivational and volitional interventions to
promote exercise participation: protection
motivation theory and implementation
intentions. BrJ Health Psychol. 2002;7(pt
2):163-184.

Ambrose KR, Golightly YM. Physical
exercise as non-pharmacological treatment
of chronic pain: why and when. Best Pract
Res Clin Rheumatol. 2015;29:120-130.

Kroll HR. Exercise therapy for chronic pain.
Phys Med Rebabil Clin N Am. 2015;26:263-
281.

. Jekauc D. Enjoyment during exercise

mediates the effects of an intervention
on exercise adherence. Psychology.
2015:6:48-54.



