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Abstract

Introduction: National objectives recommend healthcare professionals provide physical activity
advice. This study examined health and demographic characteristics associated with receipt of
medical advice to increase physical activity among U.S. health care-utilizing adults and
differences in associations by age group.

Methods: Analyses included 8,410 health care-utilizing adults aged =20 years from the 2013—
2016 National Health and Nutrition Examination Surveys (analyzed in 2018). Logistic regression
was used to examine associations between receipt of medical advice to increase physical activity
in the past year and measured health conditions, reported health behaviors, and demographic
characteristics. Models were stratified by age group (20-39, 40-59, and =60 years).

Results: Physical activity medical advice was received by 42.9% (95% CI1=40.8, 44.9) of adults
overall. By age group, 32.7% of younger adults, 46.7% of middle-aged adults, and 48.9% of older
adults received advice. Among all adults and across all age groups, receipt of advice was higher
among adults with chronic health conditions: obesity (63.0%, 95% C1=60.3, 65.7), hypertension
(56.5%, 95%=CI 53.8, 59.2), diabetes (69.8%, 95% CI1=66.5, 72.8), hypercholesterolemia (55.6%,
95% CI1=52.3, 59.0), and low high-density lipoprotein cholesterol (53.8%, 95% C1=50.1, 57.4).
Among all adults, those with obesity, hypertension, and diabetes had significantly greater odds of
receipt of advice after adjustment. Stronger associations between diabetes and
hypercholesterolemia and receiving physical activity advice were observed among younger adults.

Conclusions: Receipt of physical activity medical advice was highest among adults with
specific chronic health conditions, and this pattern was stronger among younger adults with
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diabetes and hypercholesterolemia. However, most health care-utilizing adults did not receive
physical activity medical advice.

INTRODUCTION

National health objectives recommend that healthcare professionals provide physical activity
(PA) counseling and education to their patients, particularly those with chronic diseases.1-
One objective outlined in Healthy Pegple 2020is to increase the proportion of office visits
made by patients with a diagnosis of cardiovascular disease, diabetes, or hyperlipidemia that
include counseling or education related to exercise.! Another objective described in the U.S.
National Physical Activity Plan is for healthcare systems to increase the priority of PA
assessment, advice, and promotion.2> Additionally, the American College of Preventive
Medicine calls upon primary care providers to incorporate PA counseling into routine patient
visits, stating effective interventions can be as brief as 2—4 minutes, but suggesting longer
sessions should be used, depending on the needs and characteristics of patients.3 Other
professional organizations have released position statements that have addressed the
importance of PA counseling, including the American Academy of Family Physicians, the
American College of Sports Medicine, and the American Heart Association.5-9 Despite these
national priorities and recommendations, there is limited recent information on the
association between patient health and demographic characteristics and receiving PA
counseling in healthcare settings.10-12 Therefore, the aim of the current study is to examine
health and demographic characteristics of U.S. health care-utilizing adults associated with
receipt of medical advice to increase their PA. Because previous research has shown medical
advice to exercise is often reported within specific age groups, particularly among middle-
and older-aged adults,3 this study also seeks to examine differences by age group in
associations between characteristics and receipt of medical advice to increase PA.

METHODS

Data from the most recently available 4-year cycle (2013-2016) of National Health and
Nutrition Examination Survey (NHANES), a multipurpose health survey, were used. The
survey used a complex sampling design to produce a nationally representative sample of the
U.S. civilian non-institutionalized population. The survey included interviews conducted in
the home and physical assessments, including the collection of blood samples and
measurement of blood pressure, height, and weight, in a mobile examination center. The
National Center for Health Statistics Research Ethics Review Board approved the protocol
and informed consent was obtained from all participants. The overall examination response
rate for adults aged =20 years for 20132016 was 61.9%.14 Additional NHANES details are
available elsewhere. 15-18

Study Sample

In NHANES survey cycles 2013-2016, a total of 11,062 adults aged =20 years were
interviewed and examined (Figure 1). Pregnant women (/7=135) were excluded from this
analysis. The analysis was also restricted to those who utilized healthcare services in the past
year, defined as seeing or talking to a healthcare provider in the previous 12 months.
Therefore, non-health care-utilizing adults who did not have an opportunity to receive
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advice were excluded (7=1,815), resulting in an eligible sample of 9,112 adults. Participants
missing data for the outcome variable of receipt of PA medical advice (/7=3) or any health
conditions (=699, 7.7% missing from analytic sample) were further excluded from
analyses, resulting in a final analytic sample of 8,410 adults.

The outcome of interest was receipt of medical advice to increase PA. All adults
participating in the NHANES home interview, regardless of reported health conditions or
diseases, were asked: 7o lower your risk for certain diseases, during the last 12 months have
you ever been told by a doctor or health professional to increase your PA or exercise?
Response options were yesor no.13

To examine associations between medical advice to increase PA and health conditions,
health behaviors, and demographic characteristics, the following covariates were included in
the analysis. Health conditions, which were selected based on prior evidence demonstrating
beneficial associations between PA and each objectively measured chronic health condition,
included: obesity, hypertension, diabetes, hypercholesterolemia, and low high-density
lipoprotein (HDL) cholesterol.1® Obesity was defined as BMI (measured weight in
kilograms divided by measured height in meters squared) >30. Hypertension was defined as
measured systolic blood pressure =140 mmHg, diastolic blood pressure =90 mmHg, or self-
reported current use of hypertension medication, according to hypertension guideline
recommendations in effect through 2016.20 Diabetes was defined as HbAlc 26.5% or self-
reported physician diagnosis of diabetes. Hypercholesterolemia was defined as serum total
cholesterol =240 mg/dL or self-reported current use of cholesterol-lowering medication.
Low HDL cholesterol was defined as serum HDL cholesterol <40 mg/dL.

Self-reported health behaviors, which were based on previous research,11:12 included:
smoking status (never smoked, former smoker, current smoker) and adherence to the
national PA aerobic guidelines of the equivalent of =150 minutes of moderate-intensity
activity in the previous week (met PA guidelines or did not meet PA guidelines).2!

Demographic characteristics (selected a priori and based on factors described in the
literature that may influence patient and provider communication?2-24) included: age group
(20-39, 40-59, =60 years), sex (male or female), race/Hispanic origin (Hispanic, non-
Hispanic white, non-Hispanic black, non-Hispanic Asian, and other, which included all non-
Hispanic individuals who reported more than one race group), educational level (less than
high school, high school, some college, college or more), poverty status based on family
income-to-poverty ratio (FIPR, calculated by dividing family income by the U.S. poverty
threshold specific for family size and where categories were selected based on Supplemental
Nutrition Assistance Program income eligibility limits; <130% FIPR, 130%-349% FIPR, or
>350% FIPR),2% and health insurance status (whether participant was or was not covered by
health insurance or some other kind of healthcare plan).

Statistical Analysis

SAS, version 9.4 and SUDAAN, version 11.0.1 were used to conduct analyses to account for
the complex sampling design. Examination sampling weights were used. Prevalence
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estimates and 95% Cls of receipt of PA medical advice are reported for all participants and
for each age group separately. Multivariate logistic regression was used to examine health
and demographic characteristics (measured health conditions, smoking status, adherence to
the national PA guidelines, age group, sex, race/Hispanic origin, educational level, poverty
status, and health insurance status) associated with receiving PA medical advice. The
adjusted model included all covariates, except for age group. There was no evidence of
multicollinearity between health conditions after examining the SEs for each health
condition in models including and excluding all other health conditions. Therefore, all health
conditions were included in a single model. Finally, differences in associations between
health and demographic characteristics and receipt of PA medical advice were assessed by
age group by including interaction terms between age group X each characteristic in the
model. Each interaction term was entered and evaluated separately.

Preliminary analyses demonstrated that interaction terms between age group X three of the
health conditions and behaviors assessed (diabetes [p=0.016], hypercholesterolemia
[0=0.026], and smoking status [p=0.026]) were significant. No interaction terms between
age group X demographic characteristics were significant. Although most interactions with
age group were not significant, results are presented stratified due to the clinical relevance of
age group and receipt of PA medical advice.28

Because =8% of the examined sample had missing data for the health conditions
investigated in this study, data were reweighted to assess the impact of excluding these
participants using the PROC WTADJUST command in SUDAAN. The adjusted sample
weights produced similar results to those estimated with the publicly available examination
sample weights. Thus, results obtained with the use of the publicly available examination
sample weights are presented here. Characteristics for adults excluded because of missing
data for health conditions are compared with the final sample in Appendix Table 1 (available
online). Data analysis occurred in 2018.

RESULTS

Approximately 43% (95% CI1=40.8, 44.9) of health care-utilizing adults reported that their
doctor or another healthcare professional advised them to increase their PA (Table 1),
whereas 57.1% (95% CI=55.1, 59.2) did not receive PA medical advice (data not shown).
The prevalence of receiving PA medical advice was higher among adults with chronic health
conditions, including obesity (63.0%, 95% CI1=60.3, 65.7), hypertension (56.5%, 95%
Cl1=53.8, 59.2), diabetes (69.8%, 95% CI=66.5, 72.8), hypercholesterolemia (55.6%, 95%
ClI=52.3, 59.0), and low HDL cholesterol (53.8%, 95% CI=50.1, 57.4) compared with those
without the conditions. Among all adults without each individual chronic health condition,
receipt of PA medical advice ranged from =30% to 40%. Additionally, receiving PA medical
advice was reported by a higher proportion of health care—utilizing adults who identified as
female, aged =60 years, Hispanic or non-Hispanic black, had some college education, had
health insurance, and reported being a former smoker and did not meet national PA
guidelines. By age group, the prevalence of receipt of PA medical advice was 32.7% among
younger adults (95% CI1=30.7, 34.8), 46.7% (95% Cl=43.2, 50.2) among middle-aged
adults, and 48.9% (95% Cl=46.2, 51.5) among older-aged adults.
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Adjusted multivariate logistic regression results for all age groups combined and stratified
by age group are presented in Table 2. After adjustment for all other health and demographic
characteristics, compared with adults without each health condition, those with obesity
(AOR=3.36, 95% CI1=2.85, 3.97), hypertension (AOR=1.54, 95% Cl=1.31, 1.80), diabetes
(AOR=2.03, 95% CIl=1.67, 2.48), hypercholesterolemia (AOR=1.52, 95% CI=1.26, 1.82),
and low HDL cholesterol (AOR=1.34, 95% CI=1.12, 1.62) had greater odds of reporting
receipt of advice from a healthcare professional to increase their PA. Significant associations
between selected health behaviors X receipt of PA medical advice were observed among all
adults. Compared with all adults who never smoked, current smokers had greater odds of
receiving PA medical advice (AOR=1.20, 95% CI=1.02, 1.40). The odds of receiving PA
medical advice among former smokers compared with nonsmokers was similar, although the
95% Cl included the value of 1 (AOR=1.23, 95% CI=0.99, 1.54). Not meeting the national
PA guidelines was associated with receiving advice (versus meeting the guidelines;
AOR=1.28, 95% Cl=1.12, 1.45).

Associations between receipt of PA advice and demographic characteristics varied by
subgroup (Table 2). Those aged 40-59 years had greater odds of receiving PA medical
advice than adults aged 20-39 years (AOR=1.24, 95% CI=1.07, 1.43). No significant
differences were observed between older adults (=60 years) and adults aged 20-39 years
(AOR=1.08, 95% CI=0.91, 1.28). Female adults had greater odds of receiving advice than
male adults (AOR=1.25, 95% CI=1.09, 1.43). Adults who identified as Hispanic
(AOR=1.82, 95% CIl=1.48, 2.24), non-Hispanic black (AOR=1.22, 95% CI=1.01, 1.47), and
non-Hispanic Asian (AOR=1.48, 95% Cl=1.21, 1.81) had greater odds of receiving PA
medical advice than non-Hispanic whites. Compared with adults with a college degree or
higher, adults with less than a high school education (AOR=0.75, 95% CI=0.60, 0.94) or a
high school education only (AOR=0.85, 95% CI=0.73, 0.99) had lesser odds of receiving PA
medical advice. Compared with adults within the highest income category, adults among the
lowest income category had lesser odds of receiving advice (AOR=0.84, 95% CI=0.72,
0.99). Adults without health insurance had lesser odds of receiving medical advice than
insured adults (AOR=0.73, 95% CI1=0.59, 0.90).

Significant interactions between age group X three of the health characteristics assessed,
including diabetes (p=0.016), hypercholesterolemia (p=0.026), and smoking status
(1p=0.026), were observed, and adjusted multivariate logistic regression results stratified by
age group are also shown in Table 2. Stronger associations between diabetes and
hypercholesterolemia and receiving PA advice were observed among younger adults. The
AOR for the association between diabetes X advice was 3.18 (95% CI=1.86, 5.44) for those
aged 20-39 years; 2.47 (95% CI=1.68, 3.64) for those aged 40-59 years; and 1.64 (95%
Cl=1.23, 2.20) for those aged =60 years. A similar pattern was observed for
hypercholesterolemia (20-39 years: AOR=1.64, 95% Cl=1.11, 2.43, 40-59 years:
AOR=1.78, 95% CI1=1.39, 2.27, and =60 years: AOR=1.25, 95% CI=0.97, 1.62). Stronger
associations among younger adults, compared with older adults, were also observed for
smoking status.
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DISCUSSION

Increased evidence demonstrates the importance of PA promotion within healthcare settings
and recommendations from several professional organizations encourage PA counseling by
healthcare providers.27-3% The present study’s findings suggest that approximately 43% of
U.S. health care-utilizing adults reported receiving medical advice to increase PA in 2013—
2016, and approximately 60%—-70% of adults with obesity, hypertension, diabetes,
hypercholesterolemia, and low HDL cholesterol received PA medical advice. Similar to the
results of previous studies, 112 receipt of PA medical advice was more commonly reported
among those with chronic diseases than those without.

As reported in prior research, the percentage of adults who received PA medical advice
increased with older age groups.12 To the authors’ knowledge, age group differences in the
associations between health characteristics and PA medical advice have not been
investigated previously. Despite the lower prevalence of PA medical advice among younger
adults, findings in this study suggested that the associations between chronic health
conditions and receipt of PA medical advice were generally stronger among those in this
younger age group; however, only diabetes and hypercholesterolemia had a significant
interaction with age. Health conditions perceived to be associated with advanced age may be
more likely to trigger healthcare professionals to provide PA advice when they are present
among younger adults compared with younger adults without these health conditions. By
contrast, people with obesity had more uniform odds of receipt of PA medical advice across
age groups, and there was not a significant interaction with age.

Independent of health status and health behaviors, the associations between receipt of PA
medical advice and certain demographic characteristics, including sex and race/Hispanic
origin, were consistent with results highlighted in past studies that women (versus men) and
non-white adults (compared with white adults) have greater odds of receiving PA medical
advice.10-12.36 Exjsting clinical recommendations suggest healthcare providers tailor PA
medical advice (i.e., content of the counseling, behavioral change approach used, and
delivery method of advice) to certain patient subgroups based on some of these
aforementioned sociodemographic characteristics, in addition to existing health conditions
and current health behaviors.3 Previous research has also demonstrated that low education
levels, low income, and lack of health insurance are associated with a decreased odds of
receiving PA medical advice,!! and this study found similar patterns. Further research may
help to disentangle barriers to receipt of PA medical advice among patients with these
specific characteristics. Such barriers identified in previous literature might include
competing health concerns during medical visits, limited access to ongoing preventive health
care, and lower perceived opportunity and resources to engage in PA, in addition to
healthcare provider time demands, limited training and expertise in the benefits of PA and
behavioral change, limited perceived efficacy, and limited support systems for patient
education.3:>11.33.37-42 1 addition to research on potential barriers, future analyses could
ascertain if there are specific demographic and health characteristics associated with not
receiving advice, specifically within the subgroups that this study identified as likely to be
advised about PA, including those with chronic health conditions.
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Past reviews of the literature have reported public health implications of PA medical advice.
34.39.41 This includes potential benefits associated with reduced cardiovascular disease risk
among adult patients with and without chronic health conditions, as well as potential harms,
including falls, injuries, and cardiovascular disease—related events.3%41 Future researchers
might examine additional downstream effects of PA medical advice using varied health
measures, as well as the economic implications of each of those effects.>26:43 Additionally,
although the present study focused on examining the health and demographic characteristics
associated with PA medical advice, more research on the correlates of medical advice
promoting other types of health behaviors, such as controlling or maintaining body weight,
incorporating a healthful diet, or reducing sedentary behaviors, may aid public health and
healthcare professionals.#3941

The current study has several limitations. Self-reported data collected from the PA medical
advice measure and the PA measure used may be subject to recall or social desirability bias.
44 The PA medical advice measure used only assessed whether an individual received advice
from a healthcare provider to increase PA, and not medical advice to sustain or decrease PA
levels. Additionally, the specificity of the PA medical advice measure, which includes an
introductory prompt that asks participants about their receipt of PA medical advice in order
to lower their risk for certain diseases, may have influenced participant responses.
Specifically, although the question is asked of all adults participating in the NHANES home
interview regardless of their health status, those with a chronic health condition may have
interpreted and answered the question differently from those without a chronic health
condition. For some of the health conditions assessed in this study, no information was
available about whether a survey participant’s provider was aware of the conditions when
considering which counseling to provide. In general, uncontrolled confounding is likely to
exist because information on family history and other relevant information that may be
accessible to a healthcare provider in a clinical setting was not available. The nature or type
of PA medical advice received, or the type or characteristics of the healthcare provider
offering PA advice, was not assessed. Finally, limited sample size may have reduced power
to observe certain associations.

CONCLUSIONS

As national objectives encourage healthcare professionals to increase rates of PA medical
advice,1-3 this study found that the prevalence of receipt of PA medical advice was highest
among adults with certain chronic health conditions, including obesity, hypertension,
diabetes, hypercholesterolemia, and low HDL cholesterol, and these patterns were stronger
for younger adults for diabetes and hypercholesterolemia. However, approximately 57% of
U.S. health care-utilizing adults did not receive medical advice to increase PA in 2013-
20186, indicating adherence to national recommendations for counseling from healthcare
providers on PA may not be optimal.1-9 The findings may inform public health efforts and
initiatives related to the promotion of PA advice to patients by healthcare providers.31:43:45
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