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Abstract

Background. Regular physical activity (PA) lowers the risk of cardiovascular disease (CVD), but
few US adults meet PA guidelines. The United States Preventive Services Task Force (USPSTF)
recommends primary care providers offer PA counselling for CVD prevention. We examined the
association between adherence to PA guidelines and reported provider advice to increase PA
among US adults with overweight/obesity and >1 additional CVD risk factor.

Methods. Cross-sectional data from the National Health and Nutrition Examination Survey (2011-
2014) on PA and provider advice to increase PA were analysed for 4158 adults (>20 years old)
with overweight/obesity who reported >1 of hypertension, high cholesterol or impaired fasting
glucose. Adherence to federal PA guidelines was determined using self-reported PA data from
the Global Physical Activity Questionnaire. Meeting PA guidelines was defined as >150 minutes/
week moderate intensity PA, >75 minutes/week vigorous intensity, or an equivalent combination.
Participants self-reported provider advice to increase PA.

Results. In total, 57.7% of US adults with overweight/obesity and >1 additional CVD risk factor who
did not meet PA guidelines reported provider advice to increase PA compared to 49.7% of adults
who met PA guidelines. Adults who did not meet PA guidelines were more likely to report provider
PA advice (aOR = 1.21; 95% Cl = 1.00-1.47).

Conclusions. US adults with CVD risk factors who do not meet PA guidelines are more likely to
receive provider advice to increase PA, but only half receive such advice. Strategies to increase
provider advice are needed to improve adherence to USPSTF guidelines among US adults with
overweight/obesity and additional CVD risk factors.

Key words: Internal medicine, lifestyle modification/health behaviour change, obesity, physical activity/exercise, prevention,
primary care.

© The Author(s) 2018. Published by Oxford University Press. All rights reserved. 420
For permissions, please e-mail: journals.permissions@oup.com.


mailto:Meera.Sreedhara@umassmed.edu?subject=
mailto:Meera.Sreedhara@umassmed.edu?subject=

Physical activity advice among eligible adults by activity level

421

Introduction

Cardiovascular disease (CVD) remains pervasive among US adults (1).
A strong body of evidence identifies physical activity (PA) as a key
factor in stabilizing weight, lowering blood pressure, controlling
blood glucose levels, and reducing CVD risk and premature death
(1,2). PA has numerous health benefits for adults with CVD risk fac-
tors such as hypertension (3), dyslipidaemia (4) and/or impaired fast-
ing glucose (5). Federal guidelines recommend that US adults engage
in >150 minutes of moderate-intensity PA or 75 minutes of vigorous-
intensity PA, or an equivalent combination weekly; which are con-
sistent across individuals with CVD risk factors or pre-existing CVD
(1,2). Only 50% of US adults meet these guidelines (1), and rates are
lower among adults with CVD risk factors (6): 43% of adults with
obesity (7), 32% with hypertension (8) and one-third with type 2
diabetes met PA guidelines (9).

Strategies are needed to increase PA among inactive adults with
CVD risk factors (7-10). In 2012, the United States Preventive
Services Task Force (USPSTF) found primary care PA counselling for
US adults without CVD risk factors or pre-existing CVD resulted
in small health benefits and suggested that primary care providers
offer it at their discretion (10). An updated statement in 2014 rec-
ommended that primary care providers refer or offer PA behavioural
counselling interventions specifically to US adults with overweight/
obesity and at least one additional CVD risk factor, including indi-
viduals with pre-existing CVD (10,11). While this recommendation
was based on a USPSTF systematic review of literature focused on
this population who may greatly benefit from increased PA, other
reviews cite inconsistent findings to support the cardiovascular ben-
efits of primary care PA counselling (12). For example, while some
randomized-controlled trials found primary care PA counselling
increased PA among sedentary individuals, there was limited evi-
dence for the effectiveness of exercise referral programmes compared
to direct counselling and little impact on CVD (12). Other PA pro-
motion interventions in primary care settings have observed small,
positive changes in PA but inconclusive evidence to determine which
intervention components were most effective (13). Thus, while PA
promotion in primary care may modestly improve PA levels, con-
clusions about cardiometabolic changes or intervention component
effectiveness cannot be made given the quality of evidence.

Despite inconsistent evidence supporting current primary care PA
interventions, primary care remains a central setting to address phys-
ical inactivity because providers are well trusted and regularly see
patients with chronic conditions (11,14,15). Physician trustworthi-
ness is associated with patient adherence, satisfaction and improve-
ments in self-reported health outcomes (15), and roughly half of
primary care visits are by patients experiencing at least one chronic
condition (14). Report of provider advice to increase PA improved
(23% to 32%) between 2000 and 2010, and US adults with obesity
reported the greatest improvement (35%-47%) (16). Similar trends
were observed for adults with hypertension, CVD and diabetes (16).
Another nationally representative cross-sectional analysis from 2012
found no association between sedentariness and receipt of provider
advice for PA among all US adults; however, overweight adults and
those with multiple comorbidities were up five times more likely to
report provider advice to increase PA compared to normal weight
individuals or those with no comorbidities (17).

While research describes provider advice for PA among US adults
generally, among those with CVD risk factors, and sedentary indi-
viduals (6-9,17), the literature does not address provider advice for
PA among active and inactive US adults with CVD risk factors. The
current study seeks to extend existing knowledge by examining PA

level and provider PA advice within a specific population of adults
who are eligible to receive behavioural counselling per USPSTF
guidelines. Documenting the proportion and likelihood of receiving
provider advice for PA according to PA levels may provide primary
care providers with a baseline of recent practice and emphasize the
need to develop innovative and effective PA promotion strategies for
a high-risk population. The aim of this study was to examine the
association between reported adherence to PA guidelines and pro-
vider advice for PA among US adults with overweight/obesity and at
least one additional CVD risk factor. We hypothesized that among
US adults with overweight/obesity and at least one additional CVD
risk factor, those not meeting PA guidelines will be more likely to
report provider advice to increase PA.

Methods

The National Health and Nutrition Examination Survey (NHANES)
2011-2012 and 2013-2014 provided data for this analysis. NHANES
utilizes a complex, four-stage, probability sampling design to fulfil the
goal of obtaining health data for a nationally representative, civil-
ian and community-dwelling population (18). Data were collected
through in-home questionnaires and a physical examination. Each
participant provided written informed consent prior to the study.

Measures

Our analytic sample was composed of overweight or obese adults
(220 years old) with at least one additional CVD risk factor. We
retained participants with a history of CVD who had ever been told
by a health professional that they had coronary heart disease, heart
attack, angina, stroke and/or congestive heart failure. Body mass index
was calculated from measured weight and height and categorized as:
underweight (<18.5 kg/m?), normal weight (18.5-24.9 kg/m?), over-
weight (25.0-29.9 kg/m?) and obese (>30.0 kg/m?) (19). Following the
USPSTF definition of CVD risk factors, participants were categorized
as having at least one CVD risk factor if they reported ever being
told by a physician or healthcare provider that they had hypertension,
high cholesterol or impaired fasting glucose; the latter was determined
by report of provider diagnosis of diabetes or prediabetes/impaired
fasting glucose/borderline diabetes. Participants who reported ‘don’t
know” or ‘refused’ for a risk factor were coded as missing.

Adherence to PA guidelines

PA questions were based on the adapted Global Physical Activity
Questionnaire (20). Participants self-reported frequency (days) and
duration (minutes) of moderate- and vigorous-intensity PA within
three domains: (i) work, (ii) recreational and (iii) transportation.
Participants who answered ‘no’ to participating in moderate- (MPA)
or vigorous-intensity (VPA) PA within any of these three domains
were defined as having 0 minutes of PA per week for that domain.
Individuals who refused or responded with ‘don’t know’ were
defined as missing PA data. Total MPA and VPA were calculated by
multiplying the duration by frequency reported for each intensity
level and summing across domain types. Following federal PA guide-
lines, we calculated moderate- to vigorous-equivalent PA (MVPA)
minutes by summing two times total moderate-intensity minutes
with total vigorous-intensity minutes (2). Adherence to PA guide-
lines was dichotomized so that if participants reported >150 minutes
per week of MPA or >75 minutes of VPA or an MVPA-equivalent
combination were categorized as meeting PA guidelines. Participants
with <150 minutes of equivalent MVPA minutes per week were cat-
egorized as not meeting PA guidelines.
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Provider advice to increase physical activity

Participants who responded ‘yes’ to ‘to lower your risk for certain
diseases, during the past 12 months have you ever been told by a
doctor or healthcare provider to increase your physical activity
or exercise?’ were categorized as having received provider advice
to increase PA. Responses of ‘no’ were categorized as no advice
received, and those who refused were categorized as missing.

Covariates

Participants self-reported demographic data including age in years,
gender, race/ethnicity (non-Hispanic white, Hispanic, non-Hispanic
black, other race/ethnicity including multi-racial) and income.
A ratio of family income to poverty was categorized to align with
federal assistance programmes: <100% poverty or ‘below poverty’
(PIR < 1.00), 1.00-1.30, 1.31-1.85, >1.85 (21). Past-year health-
care utilization was categorized as: none, 1-3 visits and >4 visits.
A response of ‘yes’ to ‘do you have difficulty walking without using
any special equipment?’ was categorized as having a functional
impairment, ‘no’ if otherwise and values were reassigned as missing
if participant refused to answer or replied ‘don’t know’.

Statistical analysis

Analyses were performed using Stata (version 13.1; StataCorp LP,
College Station, TX). Sampling weights were used to produce na-
tionally representative estimates. Descriptive statistics (unweighted
counts, weighted counts, means, linearized standard errors, weighted
percentages and 95% CIs) were obtained. Linear regression for
continuous variables and chi-squared tests for categorical variables
determined differences in descriptive statistics by adherence to PA
guidelines. To evaluate the primary research question, a logistic re-
gression model estimated the crude and multivariable-adjusted asso-
ciations between meeting PA guidelines and report of provider PA
advice. A list of covariates were derived from the literature (1,14,17).

Table 1. Characteristics of US adults with overweight or obesity
with >1 cardiovascular risk factor by physical activity (PA) guideline
adherence (n=4158), NHANES 2011-2014, weighted % (95% ClI).

Characteristics Did not meet PA' Met PA guidelines
guidelines
Sample (n) 1979 2179
Weighted sample (1) 38968653 47794666
Age (years)? 57.9 (0.3) 52.2 (0.4)
Female 59.5 (56.4-62.6) 41.3 (38.4-44.2)
Race/ethnicity
Hispanic 11.6 (8.7-15.3) 12.4 (9.3-16.3)
Non-Hispanic black 12.7 (9.6-16.6) 11.4 (8.8-14.7)
Other race: including 4.9 (3.8-6.4) 5.0 (4.0-6.2)
multi-racial
Non-Hispanic white 70.8 (65.3-75.7)  71.3 (65.7-76.3)
Ratio of family income to poverty
<1.00 16.1 (13.4-19.2) 12.1 (10.1-14.4)
1.00-1.30 10.4 (8.5-12.5) 7.0 (5.7-8.5)
1.31-1.85 11.1 (9.1-13.4) 10.6 (8.7-12.7)
>1.85 62.5 (57.7-67.1)  70.4 (66.7-73.9)
Past-year healthcare utilization
1-3 visits 38.6 (34.8-42.5) 48.6 (45.7-51.5)
4 visits or more 56.4 (52.1-60.6) 41.9 (39.3-44.5)
None 5.0 (3.7-6.8) 9.5 (7.8-11.5)
Functional impairment present  17.4 (15.3-19.7) 5.4 (4.3-6.8)

*Mean (SE).

We included in the adjusted logistic regression model those variables
that were associated with PA level and/or report of provider advice
to increase PA in the current sample, which included age, gender,
race/ethnicity, income, past-year healthcare utilization and functional
impairment.

Results

Among the 4533 adults aged >20 years with overweight or obesity and
at least one additional CVD risk factor in NHANES (2011-2014), we
excluded pregnant women (7 = 20) and participants missing data on
any covariates (ratio of family income to poverty [# = 353], past-year
healthcare utilization [# = 1]and education [# = 1]). This resulted in
an analytic sample of 4158 representing 86763319 US adults with
overweight or obesity and at least one additional CVD risk factor.
A majority were non-Hispanic white (71.1%; 95% CI = 65.8-
75.8), on average 54.7 years old, and more than half (55.1%; 95%
CI = 52.5-57.6) met PA guidelines. US adults who did not meet PA
guidelines compared to those who did were older, women, below pov-
erty, utilized healthcare and with a functional impairment (Table 1).

Fifty-three per cent (53.3%, 95% CI = 50.8-55.8) of US adults
reported receiving provider advice to increase PA. Almost 6 in 10
(57.7%) adults who did not meet PA guidelines reported provider
advice to increase PA compared to 49.7% of adults who adhered
to PA guidelines (Table 2). Those who did not meet PA guidelines
were more likely to report provider advice for PA (aOR = 1.21;
95% CI = 1.00-1.47; P = 0.049; Table 2) after adjusting for age,
gender, race/ethnicity, income, healthcare utilization and functional
impairment. Women had 44% the odds of reporting provider advice
to increase PA (aOR = 1.44; 95% CI = 1.22-1.71) as compared to
men. Hispanic (aOR =2.07; 95% CI = 1.55-2.79) and non-Hispanic
black (aOR = 1.68; 95% CI = 1.38-2.06) adults had increased odds
as compared to non-Hispanic white adults. People who reported >4
visits to their provider in the past year had seven times the odds of
reporting being advised to increase PA (aOR =7.34; 95% CI =4.12-
13.10) when compared to no visits (Table 2).

Discussion

About half of US adults with overweight or obesity and at least one
additional CVD risk factor reported receiving advice from their pro-
vider in the past 12 months to increase their PA. Those who did
not meet PA guidelines were more likely to report provider advice
to increase PA than those who did meet PA guidelines. Women,
Hispanic and black adults and those who reported more regular vis-
its to their doctor in the past year were also more likely to report
receiving provider advice to increase PA.

The rate of provider advice in this study was higher compared
to previous studies examining the extent to which US adults re-
ceive provider advice to increase PA. A 2001 survey of US adults
(n = 1818) found that less than one-third (28%) reported receiving
physician advice to increase their PA (22). While these rates have
increased over time, only 32.4% and 36.3% of US adults reported
receiving provider advice to increase PA in 2010 and 2012, respect-
ively (16,17). It is important to note that the previous literature
included all US adults, and our findings among US adults with over-
weight/obesity and one additional CVD risk factor suggest that those
with a higher need for engaging in activity are more likely to report
receiving advice to do so. This is consistent with previous research
demonstrating increased advice for those with health conditions
(22,23). For example, 46.8% of obese US adults reported receiving
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Table 2. Association between meeting physical activity (PA) guidelines and report of physician PA advice among overweight/obese US
adults with >1 additional cardiovascular risk factor (n = 4158), NHANES 2011-2014

Reported physician/healthcare provider

advice to increase PA, weighted %
(95% CI)

Crude OR (95% CI) Adjusted OR® (95% CI)

Physical activity guidelines
Did not meet PA guidelines

57.7 (54.2-61.2)

Met PA guidelines 49.7 (46.8-52.6)
Age
Gender
Female 59.7 (56.2-63.0)
Male 47.1 (44.4-49.9)
Race/ethnicity
Hispanic 62.4 (57.0-67.5)
Non-Hispanic Black 62.7 (58.9-66.4)
Other race/ethnicity 55.2 (47.2-62.9)
Non-Hispanic White 50.1 (47.2-53.0)
Ratio of family income to poverty
<1.00 52.7 (48.5-56.8)
1.00-1.30 50.2 (44.6-55.8)
1.31-1.85 56.6 (50.6-62.4)
>1.85 53.3(50.3-56.3)
Past-year healthcare utilization
1-3 visits 51.3 (47.7-55.0)

4 visits or more

60.6 (57.1-64.0)

None 17.6 (12.0-25.2)
Functional Impairment
Yes 62.2 (57.3-66.7)
No 52.2 (49.5-54.9)

1.38 (1.18-1.62) 1.21 (1.00-1.47)
ref Ref
0.99 (0.99-1.00)
1.44 (1.22-1.71)
(ref)

2.07 (1.55-2.79)
1.68 (1.38-2.06)
1.26 (0.87-1.81)
(ref)

0.73 (0.61-0.88)
0.77 (0.61-0.97)
0.99 (0.73-1.34)
(ref)

5.09 (3.14-8.25)
7.34 (4.12-13.10)
(ref)

1.24 (0.98-1.57)
(ref)

2Adjusted for covariates in the table.

provider advice in 2010 (16), 15% of sedentary persons reported
being told by their provider to exercise more (23), and adults with
CVD and CVD risk factors such as diabetes, high blood pressure,
high cholesterol and overweight or obesity are more likely to receive
a provider recommendation to increase PA (24,25).

The difference in the rates of provider recommendation between
those who are active and those who are inactive concurs with a previ-
ous national survey of Australians (26), but differs from an NHANES
study where inactive US adults were no more likely to receive provider
advice to increase PA compared to individuals who reported being
active (17,26). Our findings suggest that providers may limit their PA
counselling only to patients whom they believe need it (i.e. inactive
individuals), while refraining from suggesting additional activity to
patients who already engage in recommended levels of PA. However,
while we found a difference in the proportion of patients who report
provider advice to increase PA by activity level, only 58% and 50%
of US adults with overweight/obesity and at least one additional CVD
risk factor reported receiving advice to increase PA, suggesting that
counselling rates are suboptimal regardless of activity level.

Primary care providers may encounter several barriers to PA
promotion within the clinical setting including a lack of time, reim-
bursement, routine PA screening, provider’s PA level and skills and
training (27). While we lacked the data to examine this barrier in the
current study, providers may be hesitant to provide PA counselling
if their own physical activity is insufficient as evidenced by research
that shows that providers who are inactive are less likely to advise
their patients to increase PA (28). Provider’s perceived lack of skills
and tools to provide adequate counselling is an often reported bar-
rier (27). This barrier may be the result of gaps in pre- and post-grad-
uate training as demonstrated in a review of medical school curricula
that found PA content is largely absent, and that, as of 2013, more

than one-half of the physicians trained in the US received no for-
mal education on PA (29). Additionally, primary care providers may
not feel equipped to help patients address barriers to PA outside the
clinical setting due to lack of knowledge of referral resources in the
community that support safe opportunities for PA (27).

Recent innovations may help providers overcome these barriers
to offering PA counselling. The Community Guide recommends clini-
cal decision support systems for CVD prevention (30). These systems
are health information technologies designed to enhance provider
decision making and efficiency within clinical workflow through
tools such as alerts and evidence-based recommendations based on
patient data (30). While the use of decision support systems specifi-
cally for PA promotion is understudied, previous research has found
modest improvements in provider advice for PA (30) and prelimi-
nary success in improved diabetes care and outcomes (31). Despite
these encouraging findings, an accompanying paradigm shift in PA is
necessary to increase promotion within primary care settings.

The Exercise is Medicine (EIM) initiative is a multi-pronged
approach that encourages primary care providers to include PA in
treatment planning and may help providers overcome PA promotion
barriers (32). Clinics that followed EIM’s recommendation to treat
PA as a vital sign and implemented a two-item PA questionnaire in the
electronic health record found an increased likelihood of physician
PA counselling, reduced weight in overweight patients, and greater
declines in HbA1c levels (33). EIM also guides providers in deter-
mining patients’ readiness for change, prescribing disease-specific PA
and identifying local community-based PA resources (32). Although
the integration of PA promotion into resident-focused curriculum
is understudied, one study found a course based on EIM principles
to be efficacious, feasible and a potential strategy to enhance pro-
viders’ PA counselling skills (34). Increased use and sophistication
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of clinical decision support systems that capture PA as a vital sign,
multi-pronged approaches that include PA in primary care treatment
planning, and advances to pre- and post-graduate medical training
may help address providers’ barriers to providing or referring eligible
patients to PA counselling.

This study has limitations. First, the cross-sectional study design
does not allow for establishment of temporality nor causality. Issues
with temporality are possible because participants were asked to
report provider advice to increase PA during the past 12 months and
it may be that adults with initially low PA levels increased PA to
recommended levels due to previous provider advice, which could
explain our finding that people meeting PA guidelines are less likely
to be counselled. Future research may consider implementing a longi-
tudinal study that examines whether PA increases following provider
advice. Second, current PA, receipt of provider PA advice, and pres-
ence of hypertension, high cholesterol or impaired fasting glucose
were self-reported and subject to recall bias. While participants may
have forgotten advice that was provided, only provider advice that is
remembered has the potential to change behaviour. Misclassification
of adherence to PA guidelines may result from participants misre-
porting the amount or intensity of PA, but a validation study of
NHANES 2003-2004 found that self-reported PA was highly corre-
lated with objectively measured PA among people engaging in PA for
cholesterol control (35). It is important to note that the percentage
of US adults reporting PA advice in the current study may include
reports from a provider outside the primary care setting. The oper-
ational and conceptual definition of the outcome may be misaligned
because report of provider PA advice was a proxy for being offered
or referred to intensive behavioural counselling interventions.

This study also had several strengths. Our findings are gener-
alizable to US adults with overweight or obesity and at least one
additional CVD risk factor. To our knowledge, this is the first study
to specifically examine adherence to PA guidelines and provider PA
advice within a population for whom increased PA would provide
significant health benefits. Federal PA guidelines indicate all PA
domains can contribute to reaching adequate PA levels; therefore,
our use of all domains to determine adherence to guidelines may
represent a more accurate PA estimate (36).

Primary care providers have been identified as important motiva-
tors to address PA and chronic disease prevention and treatment among
patients with CVD risk factors (14,15). While findings from this analysis
are promising for those individuals with CVD risk factors, the percent-
age of eligible US adults reporting provider advice is subpar. Strategies
to improve PA promotion include innovations in clinical decision sup-
ports to reduce burden and enhance clinical workflow and endorse-
ment of the concept of PA as a vital sign. Future research is needed to
better understand provider barriers to PA counselling and develop novel
primary care strategies that address these barriers and to monitor the
percentage of US adults with overweight/obesity and additional CVD
risk factors receiving provider advice to increase PA over time.

Declaration

Funding: Support is provided by the Centers for Disease Control and Prevention
(U48 DP005031-01) for SCL, MCR and VJS. MS is supported by the UMass
Center for Clinical and Translational Science Grant #UL1TR001453. Support
for VJS is provided by the National Heart, Lung and Blood Institute Training
Grant 1T32HL120823-01 and partial support for MEW is provided by NIH
grant KL2TR000160.

Ethical approval: The Research Ethics Review Board at the National Center
for Health Statistics approved the National Health and Nutrition Examination
Survey. The current analysis of de-identified publicly available data did not

meet criteria for human subjects research and therefore did not require the
institutional review board review of the University of Massachusetts Medical
School.

Conflict of interest. The authors declare no conflicts of interest.

References

1. Mozaffarian D. Dietary and policy priorities for cardiovascular disease,
diabetes, and obesity: a comprehensive review. Circulation 2016; 133:
187-225.

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

3. Cornelissen VA, Fagard RH. Effects of endurance training on blood pres-
sure, blood pressure-regulating mechanisms, and cardiovascular risk fac-
tors. Hypertension 2005; 46: 667-75.

4. Blair SN, Kampert JB, Kohl HW III et al. Influences of cardiorespiratory
fitness and other precursors on cardiovascular disease and all-cause mor-
tality in men and women. JAMA 1996; 276: 205-10.

5. Knowler WC, Barrett-Connor E, Fowler SE et al. Reduction in the inci-
dence of type 2 diabetes with lifestyle intervention or metformin. N Engl |
Med 2002; 346: 393-403.

6. Omura JD, Carlson SA, Paul P et al. Adults eligible for cardiovascular
disease prevention counseling and participation in aerobic physical
activity—United States, 2013. MM WR Morb Mortal Wkly Rep 2015; 64:
1047-51.

7. Harris CD, Watson KB, Carlson SA et al. Adult participation in aer-
obic and muscle-strengthening physical activities—United States, 2011.
MMWR Morb Mortal Wkly Rep 2013; 62: 326-30.

8. Mu L, Cohen AJ, Mukamal KJ. Prevalence and predictors of resistance and
aerobic exercise among hypertensive adults in the United States. ] Hum
Hypertens 2015; 29: 394-5.

9. Nelson KM, Reiber G, Boyko EJ. Diet and exercise among adults with
type 2 diabetes: findings from the third National Health and Nutrition
Examination Survey (NHANES III). Diabetes Care 2002; 25: 1722-8.

10. Lin JS, O’Connor EA, Evans CV et al. Behavioral Counseling to Promote
a Healthy Lifestyle for Cardiovascular Disease Prevention in Persons With
Cardiovascular Risk Factors: An Updated Systematic Evidence Review
for the U.S. Preventive Services Task Force. Rockville, MD: Agency for
Healthcare Research and Quality, 2014.

11. U.S. Preventive Services Task Force. Final Recommendation Statement:
Healthful Diet and Physical Activity for Cardiovascular Disease
Prevention in Adults With Cardiovascular Risk Factors: Behavioral
Counseling.  2015. http://www.uspreventiveservicestaskforce.org/Page/
Document/RecommendationStatementFinal/healthy-diet-and-physical-
activity-counseling-adults-with-high-risk-of-cvd. (accessed on August 3,
2016).

12. Orrow G, Kinmonth AL, Sanderson S, Sutton S. Effectiveness of physical
activity promotion based in primary care: systematic review and meta-
analysis of randomised controlled trials. BMJ 2012; 344: ¢1389.

13. Sanchez A, Bully P, Martinez C et al. Effectiveness of physical activity pro-
motion interventions in primary care: a review of reviews. Prev Med 2015;
76: S56-67.

14. Hing E, Uddin S. Visits to primary care delivery sites: United States, 2008.
NCHS Data Brief 2010; Oct: 1-8.

15. Safran DG, Taira DA, Rogers WH et al. Linking primary care performance
to outcomes of care. | Fam Pract 1998; 47: 213-20.

16. Barnes PM, Schoenborn CA. Trends in adults receiving a recommendation
for exercise or other physical activity from a physician or other health
professional. NCHS Data Brief 2012; Feb: 1-8.

17. Loprinzi PD, Beets MW. Need for increased promotion of physical activity
by health care professionals. Prev Med 2014; 69: 75-9.

18. Zipf G, Chiappa M, Porter KS et al. National Health and Nutrition
Examination Survey: plan and operations, 1999-2010. Vital Health Stat
2013; Aug: 1-37.

19. Centers for Disease Control and Prevention. About Adult BMI: How Is
BMI Interpreted for Adults? http://www.cdc.gov/healthyweight/assessing/
bmi/adult_bmi/index.html. 2015. (accessed on August 5,2016).


http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/healthy-diet-and-physical-activity-counseling-adults-with-high-risk-of-cvd
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/healthy-diet-and-physical-activity-counseling-adults-with-high-risk-of-cvd
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/healthy-diet-and-physical-activity-counseling-adults-with-high-risk-of-cvd
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html. 2015
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html. 2015

Physical activity advice among eligible adults by activity level

425

20.

21

22.

23.

24.

25.

26.

27.

28.

World Health Organization. Global Physical Activity Questionnaire
(GPAQ) [Survey Instrument]. http://www.who.int/chp/steps/GPAQ/en/.
(accessed on August 5,2016).

. Executive Office of the President: Office of Management and Budget

(OMB). Circular A-133/2 CFR Part 200, Appendix XI: Compliance
2015.
compliance_supplement_201520135. (accessed on March 1,2017).

Supplement https://www.whitehoUSe.gov/omb/circulars/a133

Glasgow RE, Eakin EG, Fisher EB et al. Physician advice and support for
physical activity: results from a national survey. Am | Prev Med 2001; 21:
189-96.

Friedman C, Brownson RC, Peterson DE et al. Physician advice to reduce
chronic disease risk factors. Am J Prev Med 1994; 10: 367-71.

Kreuter MW, Scharff DP, Brennan LK et al. Physician recommendations
for diet and physical activity: which patients get advised to change? Prev
Med 1997; 26: 825-33.

Glasgow RE, Eakin EG, Fisher EB et al. Physician advice and support for
physical activity: results from a national survey. Am | Prev Med 2001; 21:
189-96.

Croteau K, Schofield G, McLean G. Physical activity advice in the primary
care setting: results of a population study in New Zealand. Aust N Z |
Public Health 2006; 30: 262-7.

AuYoung M, Linke SE, Pagoto S et al. Integrating physical activity in pri-
mary care practice. Am | Med 2016; 129: 1022-9.

Lobelo E Duperly J, Frank E. Physical activity habits of doctors and med-
ical students influence their counselling practices. Br | Sports Med 2009;
43: 89-92.

29.

31.

32.

33.

34.

35.

36.

Cardinal BJ, Park EA, Kim M et al. If exercise is medicine, where is exer-
cise in medicine? Review of U.S. Medical Education Curricula for physical
activity-related content. | Phys Act Health 2015; 12: 1336-43.

. Njie GJ, Proia KK, Thota AB et al. Clinical decision support systems and

prevention: a community guide cardiovascular disease systematic review.
Am ] Prev Med 20155 49: 784-95.

Roshanov PS, Misra S, Gerstein HC et al. Computerized clinical de-
cision support systems for chronic disease management: a decision-
maker-researcher partnership systematic review. Implement Sci 2011;
6:92.

American College of Sports Medicine. Exercise Is Medicine. Healthcare
Providers” Action Guide. http://www.exerciseismedicine.org/assets/page_
documents/Complete %20HCP %20Action%20Guide.pdf (accessed on
January 25, 2017).

Grant RW, Schmittdiel JA, Neugebauer RS et al. 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: 341-8.

Hill LL, Nichols J, Wing D et al. Training on Exercise is Medicine® within
an integrative medicine curriculum. Am | Prev Med 2015; 49: S278-84.
Fan AZ, Ham SA, Muppidi SR et al. Validation of reported physical ac-
tivity for cholesterol control using two different physical activity instru-
ments. Vasc Health Risk Manag 2009; 5: 649-61.

Centers for Disease Control Prevention. Contribution of occupa-
tional physical activity toward meeting recommended physical activity
guidelines: United States, 2007. MMWR Morb Mortal Wkly Rep 2011;
60: 656.


http://www.who.int/chp/steps/GPAQ/en/
https://www.whitehoUSe.gov/omb/circulars/a133_compliance_supplement_20152015
https://www.whitehoUSe.gov/omb/circulars/a133_compliance_supplement_20152015
http://www.exerciseismedicine.org/assets/page_documents/Complete%20HCP%20Action%20Guide.pdf﻿
http://www.exerciseismedicine.org/assets/page_documents/Complete%20HCP%20Action%20Guide.pdf﻿

