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Abstract

Background—Although the American Heart Association/American College of Sports

Medicine’s Preparticipation Questionnaire (AAPQ) is a recommended pre-exercise cardiovascular

screening tool, it has never been systematically evaluated. The purpose of this research is to

provide preliminary evidence of its effectiveness among adults aged 40 years or older.

Methods and Results—Under the assumption that respondents would respond to AAPQ items

as they responded to NHANES questionnaire responses, we calculated the gender- and age-

specific proportions of adult participants in NHANES, 2001–2004 who would be receive a

recommendation for physician consultation based on AAPQ referral criteria. Additionally, we

compared recommended AAPQ referrals to a similar assessment using the Physical Activity

Readiness Questionnaire (PAR-Q) in the study sample. AAPQ referral proportions were higher

with older age. Across all age groups 40 years and older, 95.5% (94.3–96.8%) of women and

93.5% (92.2–94.7%) of men in the US would be advised to consult a physician before exercise.

Prescription medication use and age were the most commonly selected items. When referral based

on AAPQ was compared to that of the PAR-Q, the two screening tools produced similar results for

72.4% of respondents.

Conclusions—These results suggest that more than 90% of US adults aged 40 years or older

would receive a recommendation for physician consultation by the AAPQ. Excessive referral may

present an unnecessary barrier to exercise adoption and stress the healthcare infrastructure.
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Introduction

It is well-established that regular participation in vigorous and moderate-intensity physical

activity lowers the risk of cardiovascular disease (CVD) and CVD mortality1. Paradoxically,

the risk of an acute cardiac event, including myocardial infarction or sudden cardiac death

(SCD), is increased during a bout of physical activity, although less so in those who are

habitually physically active2,3. Occlusive coronary artery disease is the most prevalent

underlying pathology precipitating physical activity-associated myocardial infarction and

SCD in adults aged 35 years or older2. Accordingly, efforts to identify adults at elevated risk

for physical activity-associated cardiovascular complications usually center on assessment

of CVD risk factors and/or diagnosis of occult CVD.

Preventing physical activity-associated cardiac events is one argument for preparticipation

screening, which is championed by medical and professional organizations4,5. For adults,

such screening can take many forms and varies in formality and thoroughness, from

physician-led examination and testing, to cardiovascular health assessments by allied-health

professionals, to self-administered health questionnaires (henceforth: self-screening). Self-

screening is the least formal but arguably the most common preparticipation screening

method, the purpose of which is to identify those with cardiovascular disease symptoms that

may benefit from a physician consultation before initiating or increasing participation in

physical activity of moderate or vigorous intensity. Further, such tools can foster

conversations on exercise safety among the respondent, his or her physician, and the

exercise professional5. Self-screening questionnaires can be used in a broad range of

settings, including health and fitness facilities, sports clubs, personal training studios, and

private use among members of the general public who have concerns about exercise safety.

The American College of Sports Medicine (ACSM) Guidelines for Testing and

Prescription4 and the American Heart Association (AHA)/ACSM Joint Position Statement:

Recommendations for Cardiovascular Screening, Staffing, and Emergency Policies at

Health/Fitness Facilities5 are two professional standards that provide guidance on

preparticipation exercise self-screening. Both sources endorse self-screening as a standard

practice and recommend two suitable self-screening instruments: the Physical Activity

Readiness Questionnaire (PAR-Q) and the AHA/ACSM Preparticipation Questionnaire

(AAPQ). The PAR-Q (publically available at www.csep.ca/publications) was developed in

Canada in the 1970’s and has been systematically evaluated and revised on two

occasions6–9. The AAPQ was developed by the Wisconsin branch of the American Heart

Association in the late 1980’s5 (Supplemental Table 1) and has not been evaluated in peer-

reviewed research.

The unknown validity of the AAPQ presents some particular challenges. The broad

categorization of cardiovascular risk and lack of symptom specificity may result in

unnecessary recommendations to consult medical providers, despite lack of evidence that

physician consultation improves exercise safety1. In addition to unneeded economic and

healthcare burden, unwarranted referral to a physician may unnecessarily arouse fears

regarding physical activity participation and present a barrier to physical activity adoption.
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The purpose of this paper is to apply the AAPQ to a representative sample of US adults aged

40 years or older from the National Health and Nutrition Examination Survey (NHANES)

and to quantify the gender-and age-specific proportions that would receive

recommendations for preparticipation physician consultation. Additionally, we will examine

the agreement between the AAPQ and the PAR-Q in the study sample.

Methods

Data Source

Data from NHANES 2001–2002 and 2003–2004 were used for these analyses10. These

cycles were chosen because of homogeneity and breadth of health interview items.

Complete information regarding NHANES sampling and data collection is publicly

available from the Centers for Disease Control and Prevention10. Briefly, NHANES is an

ongoing cross-sectional survey of the United States. Although the geographical regions

sampled from year to year are not publically available, NHANES uses multistaged,

stratified, probability sampling methods to achieve a representative sample of the US, non-

institutionalized population. Each year, participants are selected from approximately 15

primary sampling units corresponding to roughly county-level divisions. The final sampling

occurs at the household and individual level. Household residents of all ages and abilities are

eligible to participate. Among those screened for participation, response rates for the

NHANES interviews were high at 84% in 2001–2002 and 79% in 2003–200410. Data

collection is continuous and releases occur on two-year intervals. All NHANES procedures

are approved by the research ethics review board of the National Center for Health Statistics,

and all participants agree to an informed consent. The present analyses were reviewed by the

Committee for the Protection of Human Subjects at the University of Texas Health Science

Center, Houston, TX, USA, and exempted from oversight.

Variables

Physician referral based on AAPQ—The AAPQ (Supplemental Table 1) consists of 32

items divided into three sections. In the first section, users indicate any prior or current

medical conditions, symptoms, or other health issues that may complicate exercise. If any

item in this section is selected, the respondent is instructed to consult a physician or

healthcare provider and advised to engage in physical activity at a medically-staffed facility.

The second section lists common cardiovascular risk factors. If two or more items in this

section are selected, the respondent is advised to consult a physician or healthcare provider

and to engage in physical activity at a professionally staffed facility for exercise guidance.

The final section is for “none of the above,” and results in a recommendation of unrestricted

physical activity.

The AAPQ is not specifically included in NHANES assessments but sufficient information

can be obtained from NHANES questionnaire modules to complete all but five AAPQ

items. An implicit assumption in this approach is that respondents would answer AAPQ

items as they answered NHANES questionnaire items, despite being administered under

different contexts. NHANES is an interviewer-administered health questionnaire that

precedes a physical exam, while the AAPQ is a self-administered screening questionnaire
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that precedes volitional exercise participation. A matrix of AAPQ items and their NHANES

equivalents is shown in Supplemental Table 2. For each AAPQ item, a binary yes/no

variable was created, the value of which was determined by the answer(s) to the

corresponding NHANES item(s). For example, the variable corresponding to the AAPQ

item, “You take prescription medications” was coded “yes” if the respondent answered

“yes” to the NHANES item asking “In the past month, have you used or taken medication

for which a prescription is needed?” A binary variable was created indicating recommended

referral versus not (henceforth: referred versus not referred), based on the AAPQ referral

guidelines.

Five items from the AAPQ do not have matching items in NHANES 2001–2004. These

items are denoted in Supplemental Table 2 with “n/a” for NHANES section/variable and

include 1) history of pacemaker, implantable cardiac defibrillator, or rhythm disturbance; 2)

history of heart valvular disease; 3) history of heart transplantation; 4) history of congenital

heart disease; and 5) general concerns about the safety of exercise. Notably, four of these

five questions deal with conditions commonly treated with prescription medications. Under

AAPQ referral criteria, any reported prescribed medication use is sufficient to flag a

respondent for referral. Hence, reported prescription medication use was considered a partial

proxy for these conditions. No such proxy was available for “concerns about the safety of

exercise.”

Physician referral based on PAR-Q—As with the AAPQ, the PAR-Q was not included

in NHANES 2001–2004, but completion thereof can be approximated using NHANES

responses. A matrix of PAR-Q items and their NHANES equivalents is presented in

Supplemental Table 3. Three notable deviations were present. First, PAR-Q item #1 assesses

a history of physician-restricted exercise due to heart conditions, but this was not assessed in

NHANES 2001–2004. Second, PAR-Q item #3 assesses past-month history of chest pain at

rest, but the closest NHANES proxy is ever having chest pain, regardless of activity level.

Finally, PAR-Q item #7 asks for any other reason that physical activity may be

contraindicated, but no such item is present in NHANES 2001–2004. Scoring of the PAR-Q

was conducted in the same manner described above for the AAPQ, with a binary outcome

variable for referred versus not referred based on PAR-Q criteria.

Other Variables—Reported age, gender (self-identified in NHANES), race/ethnicity, and

education were used as demographic descriptors. Respondents were asked to report the

intensity, frequency, and duration of leisure time physical activity over the past 30 days.

Respondents could choose all applicable activities from a list of 48 common choices

(including “other” as a catch-all). NHANES provided an activity-specific MET value for

participation at both vigorous and moderate intensities. Respondents also reported the

frequency and duration of walking and/or bicycling for transportation and household activity

of at least moderate intensity. Because NHANES did not recommend a MET value for these

domains, one was assigned following the Compendium of Physical Activities11. Activity

volume with domains (leisure, transport, and household) was calculated in MET-hours per

week (MET·H·Wk−1) by multiplying the weekly frequency, usual duration, and MET value.

These domain-specific volume estimates were summed to create an estimate of total activity
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volume. Respondents reporting a minimum of 7.5 MET·H·Wk−1 were classified as meeting

physical activity guidelines1 (2.5 hours per week of physical activity at a minimum of 3

METs).

Statistical Methods

Descriptive statistics included mean with standard deviation for age and percentages for

categorical variables. To answer the primary research question, the proportion of

respondents that would be referred to a physician was calculated across 5-year age groups

for both men and women. Gender stratification was performed due to well-established

differences in the risk of CVD by age in men versus women12. The association between

proportion referred and age group was assessed separately for men and women using

Pearson χ2 tests corrected for survey data after Rao and Scott13. The proportion of

affirmative answers for each AAPQ item was also calculated across age groups and type of

referral (section 1 alone, section 2 alone, or both sections resulting in referral). Associations

between item response and age category were assessed with Pearson χ2tests as above.

For comparison purposes, age- and gender-stratified referral proportions were calculated for

the PAR-Q, using the same statistical methods noted above for the AAPQ. Cross-

classification tables were constructed to analyze the agreement between AAPQ and PAR-Q

referral proportions.

All analyses were conducted using STATA v11SE (STATA Corporation, College Station,

TX, USA) and utilized survey-specific procedures to account for the complex survey design

and produced unbiased variance estimates and 95% confidence intervals. Four-year sample

weights were calculated and applied following NHANES analytic guidelines14 (2-year

weight ÷ 2).

Results

The combined 2001–2004 NHANES cycles comprised 6,785 adults (3,326 men and 3,459

women) aged 40 years or older. Pregnancy status could not be ascertained for 13% of female

respondents. Among 3,003 women aged 40 years or older with known pregnancy status,

only 3 reported current pregnancy. Given the low prevalence, the pregnancy item in the

AAPQ was ignored to preserve sample size. Table 1 presents descriptive characteristics of

respondents with complete questionnaire data (99% of men and 98% of women). When only

reported leisure-time physical activity was considered, 36.0% (95% confidence interval:

33.2–38.7) of women and 45.7% (42.5–48.9) of men met physical activity guidelines. When

reported transport and household activity were also considered, these values increased to

57.4% (54.7–60.0) and 68.6% (66.2–77.1), respectively.

Table 2 presents the proportion of US adults that would be referred to a physician based on

the AAPQ, stratified by gender and 5-year age groups. Across all ages, 95.5% (94.3–96.8)

of women and 93.5% (92.2–94.7) of men in the US would be referred for preparticipation

consultation given their responses to NHANES questions. For both genders, the proportion

referred would be generally higher with age, peaking at 99.7% (99.4–99.9) among women

70 years or older and 99.5% (98.6–100.0) among men 60–64 years. For both genders, the
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largest difference between adjacent age groups was between 40–44 years and 45–49 years.

For brevity, subsequent analyses utilized 10-year age groups for those aged 50–59 and 60–

69 years, while 5-year age groups were retained for those aged 40–44 and 45–49 years.

The proportion of US women (A) and men (B) who would be referred based on AAPQ

criteria, stratified by age, and physical activity level is shown in Figure 1. Referral

proportions were generally lower for those meeting versus not meeting physical activity

guidelines, but no age- or activity-group exhibited a referral proportion below 75%. Notably,

even among those aged 40–44 years reporting sufficient activity to meet guidelines, 82.5%

(76.8–88.2) of women and 79.8% (74.9–84.7) of men would be referred for physician

consultation based on AAPQ items.

For section 1 of the AAPQ (history, symptoms, and health issues), the most commonly

selected item was prescription medication use, with 75.6% (73.7–77.4) of women and 61.5%

(58.6–64.4) of men indicating recent use. Within section 2 (cardiovascular risk factors), the

most commonly selected items were age in men (76.5% [74.0–78.9]) and age + menopausal

status in women (69.5% [67.1–71.9]). Responses to all questions except presence of lung

disease, unknown blood pressure, and family history of heart attack were significantly

associated with age (not shown). Table 3 presents the proportion of presumed affirmative

responses stratified by referral type. For men and women combined, 12.7% of participants

would be referred based on section 1 items alone, 11.1% based on section 2 items alone, and

70.7% based on both sections 1 and 2. Among section 1 referrals, the most commonly

selected item was prescription medication use (76.6%), followed by musculoskeletal issues

(31.0%), and unreasonable breathlessness (23.8%). Among section 2 referrals, age (67.0%),

being 20 pounds overweight (47.1%), and reporting unknown cholesterol (45.7%) were the

most commonly selected items. Results were similar among referrals based on both sections,

where prescription medication use from section 1 (83.7%) and age from section 2 (82.5%)

were the most commonly selected items, and nine of 22 items under study would be selected

by 40% or more of respondents.

Table 4 presents the proportion of US adults that would be referred to a physician based on

the PAR-Q, stratified by gender and 5-year age groups. Versus comparable results from the

AAPQ, the PAR-Q resulted in lower referral proportions in all strata. Notably, for the

sample as a whole, 68.4% (66.4–70.4) of respondents would be referred based on the PAR-

Q versus 94.5% (93.6–95.5) for the AAPQ. The results of cross-classification are presented

in Table 5. For the sample as a whole, 72.4% of participants had matching referral status

based on AAPQ and PAR-Q (67.7% [65.5–69.7] referred by both, 4.7% [3.9–5.6] referred

by neither).

Discussion

Self-screening prior to exercise participation is frequently recommended on the assumption

that it can identify people at risk of a cardiac-related event that may be precipitated by

physical activity. The AAPQ is a self-screening tool that is endorsed by two prominent

professional organizations; the American Heart Association and the American College of

Sports Medicine. The primary purpose of this research was to estimate the proportion of US

Whitfield et al. Page 6

Circulation. Author manuscript; available in PMC 2015 March 11.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



adults aged 40 years or older that would receive a recommendation to consult a physician

based on the AAPQ before starting an exercise program. These results suggest that if this

age group answered the AAPQ items as suggested by their NHANES responses, 95.5% of

women and 93.5% of men would be referred.

A preparticipation screening tool that refers over 90% of respondents to a physician is likely

ineffective. Given that adult self-screening focuses on risk of CVD, national estimates of

CVD prevalence provide perspective for this referral proportion. The National Institutes of

Health has estimated that, in 2009, there were approximately 1,537,000 hospital discharges

attributed to coronary heart disease in the US15. Under the assumptions that the discharges

1) represented individuals, without readmissions, and 2) were attributed only to adults over

40 (n=139,942,000 adults 40 or older in July 200916), the prevalence in this age range was

1.1%. An effective preparticipation screening tool must be sensitive, to correctly identify

those at high risk, and specific, to effectively eliminate those at low risk. By the estimates

presented here, the AAPQ fails in the latter task and instead issues near-uniform referrals for

adults over 40 years of age. Excessive, non-specific referral for preparticipation consultation

is concerning for several reasons. First, there is no evidence that a medical consultation or

examination is effective at reducing adverse outcomes associated with physical activity1. In

fact, the 2008 Physical Activity Guidelines for Americans state “People without diagnosed

chronic conditions (such as diabetes, heart disease, or osteoarthritis) and who do not have

symptoms (such as chest pain or pressure, dizziness, or joint pain) do not need to consult a

health-care provider about physical activity”(page 39)17. In settings other than pre-activity

clearance, large-scale screening of asymptomatic individuals for cardiovascular disease

remains controversial. A 2003 systematic review commissioned by the US Preventive

Services Task Force found no experimental studies that evaluated the effect of screening

asymptomatic adults on subsequent incidence of coronary heart disease18. Further, they

concluded that the observational evidence for three common physician-initiated screening

tests (resting ECG, exercise treadmill test, and electron beam computed tomography)

suggested each can improve risk stratification over traditional evaluation, but each is also

accompanied by a large false positive burden, especially in populations with low underlying

heart disease prevalence18. Considering that the risk of adverse cardiovascular outcomes

with exercise is lessened when activity duration and frequency are progressed gradually,

widespread referral is likely unneeded if such a progression is followed.

Second, unnecessary referral to a physician may actually present a barrier to exercise

adoption due to the financial and time requirements involved. The prevalence of meeting

physical activity guidelines has changed little in the past decade19, suggesting a need to

remove versus erect barriers to exercise adoption. The financial barrier may be particularly

relevant for those without adequate health insurance. In 2011, the Census Bureau estimated

that 15.7% percent of US adults lacked health insurance20. This proportion was higher in

Blacks (19.5%) and Hispanics (30.1%)20, two groups disproportionately burdened with

chronic disease and arguably with the most to gain from the health-enhancing effects of

physical activity21. Placing a potentially unnecessary barrier to exercise adoption could

perpetuate noted health disparities among these groups. It should be noted, however, that

respondents referred for known, pre-existing conditions are likely to have an established
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primary care provider; the power of this barrier may be attenuated for them as a simple

verbal or electronic consultation may suffice.

Finally, excessive referrals may place an unnecessary burden on health care infrastructure.

Evidence suggests that physician workload may already compromise patient care: a 2008

survey of primary care physicians in the US reported that 35.9% consider inadequate time

with patients to be a major barrier to providing high-quality medical care22. If public health

initiatives are successful in promoting active lifestyles, an influx of patients seeking

potentially unnecessary preparticipation consultation could further divert healthcare

resources away from more critical areas. This problem may be compounded by false

positives resulting from office-based screening techniques such as resting ECG18, which

could lead to more invasive and costly diagnostic procedures. As noted above, not everyone

referred for a preparticipation consultation would require a full evaluation or examination,

so the burden imposed by excessive referral should be interpreted with caution.

The high referral proportion of the AAPQ prompted post-hoc analyses investigating possible

revisions based on the present results. First, we attempted to determine if the poor

performance was attributable to a small number of influential items by excluding the two

most commonly selected items from the AAPQ (prescription medication use and age [+

menopausal status among women]). Once done, referral proportions remained relatively

high at 86.7% (85.0–88.3) among women and 84.7% (82.5–86.9) among men. As noted

previously, 70.7% (78.4-72.9) of all participants would be referred based on answers to both

sections 1 and 2 of the AAPQ, and among these respondents, nine of 22 AAPQ items under

study would have a selection prevalence of 40% or greater. The results presented here

suggest that particular items or even small sets of items are not to blame for the high referral

proportions, rather the overall breadth of the AAPQ may be responsible. Based on these

findings, a final analysis was run utilizing only items that assess history or symptoms of

CVD (history and symptom items from section 1) and known but untreated hypertension

(high blood pressure from section 2 with no reported hypertension medications in

NHANES). This tactic resulted in lower referral proportions (70.7% and 60.4% among

women and men, respectively) that more closely matched those of the PAR-Q in this

population (73.6% of women and 62.8% of men), and may represent a data-driven starting

point for future AAPQ revisions.

The above revision strategy resulted in a smaller set of items that more closely assess

conditions and symptoms noted in the Physical Activity Guidelines to warrant physician

consultation (above). Testing and refinement of these or similar items would yield a tool that

is in narrower in scope and in closer agreement to the state-of-the-science for physical

activity risk. Results from other areas of medicine suggest that self-reported history items

can perform similarly to physician history-taking. In 2003, Reeves, et al. reported that

among pre-operative cataract patients, coronary artery disease was reported with 78.3%

sensitivity and 91.3% specificity versus physician-led history taking, while diabetes

exhibited 92.9% sensitivity and 98.5% specificity23. It is possible that revised phrasing

soliciting pertinent history and symptom data could be effective, but proper evaluation

studies versus a true gold standard referent would be needed.
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This research has several strengths. First, NHANES allows better generalization to the US

population than would a locally-sourced convenience sample. A novel application of

publicly-available data was used. NHANES is a sizeable investment of public funds, and

attempts should be made to maximize its utility. Further, because of the wealth of data

available in NHANES, a preliminary evaluation of the AAPQ was possible with no direct

research costs. To our knowledge, this is the first attempt to evaluate a screening tool in such

a manner.

Several important limitations should be considered when interpreting these data. First, there

was no way to quantify how commonly the AAPQ is used, but its continuing presence in the

Guidelines for Exercise Testing and Prescription has the potential to reach over 25,000

ACSM-certified exercise professionals across the US and abroad24. Second, five items on

the AAPQ did not have direct answers in NHANES and three items regarding coronary

artery disease were combined into a single item. While notable, omission of AAPQ items

likely underestimates versus overestimates referral proportions (bias towards the null), and

medication use served as a proxy indicator for four of the five missing items. Third, there

was no way to estimate the reliability of the AAPQ using NHANES data. Internal-

consistency measures, such as Cronbach’s α, were applicable due to the multidimensionality

of the AAPQ. Other types of reliability, such as test-retest, will be needed in future AAPQ

revisions as reliability is a prerequisite to validity. Finally, the assumption that respondents

would answer AAPQ items in a manner similar to heir NHANES responses is untestable. It

is plausible that knowledge of a possible examination after the NHANES health interview

would yield different results than a self-administered screening questionnaire used before

volitional participation in exercise.

In conclusion, application of the AAPQ to NHANES data suggests that over 90% of US

adults aged ≥40 years would be referred for physician consultation before initiating an

exercise program. The high referral proportions are likely due to the breadth of topics

covered by the AAPQ, and future revisions should focus on narrower ascertainment of

history and symptoms directly relevant to exercise safety. Unless significant revisions are

made to the AAPQ, it is of dubious utility among adults aged 40 years or older.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Percentage (with 95% confidence interval) of US women (A) and men (B) ≥ 40 years that

would be referred by AAPQ, stratified by age and physical activity, NHANES 2001–2004.
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Table 1

Descriptive Characteristics of Adult Respondents age 40 years or older in NHANES, 2001–2004

Women Men Total

N (Full sample, raw) 3,459 3,326 6,785

N (Complete data, raw) 3,385 3,276 6,661

N (Complete, weighted)* 57,158,940 62,677,130 119,836,070

Age (y) 57.5 (56.8–58.3) 55.6 (55.2–56.1) 56.6 (56.1–57.2)

Race/Ethnicity (%)

 Non-Hispanic White 76.7 (72.1–81.2) 79.0 (74.9–83.1) 77.8 (73.5–82.0)

 Non-Hispanic Black 10.9 (7.9–13.9) 9.2 (7.1–11.2) 10.1 (7.6–12.6)

 All Hispanic 8.5 (5.1–11.8) 8.7 (5.4–12.1) 8.6 (5.3–11.9)

 Other/Multiracial 3.9 (2.8–5.0) 3.1 (1.9–4.2) 3.5 (2.6–4.4)

Education (%)

 Less than high school 20.3 (17.8–22.8) 18.1 (16.3–19.9) 19.2 (17.2–21.2)

 High school diploma 27.0 (25.2–28.8) 25.2 (23.2–27.1) 26.1 (24.8–27.5)

 Some college/assoc 30.8 (28.2–33.4) 27.9 (26.0–29.7) 29.4 (27.6–31.2)

 College degree+ 21.6 (19.5–23.8) 28.6 (25.7–31.5) 25.0 (22.7–27.3)

 Refused, unk, missing 0.2 (0.0–0.4) 0.2 (0.0–0.4) 0.2 (0.0–0.4)

Leisure-time activity

 No LTPA (%) 43.3 (40.9–45.7) 37.4 (34.7–40.1) 40.5 (38.4–42.5)

 Insufficient (%) 20.7 (18.6–22.8) 16.9 (15.5–18.3) 18.9 (17.6–20.1)

 Meeting GL (%) 36.0 (33.2–38.7) 45.7 (42.5–48.9) 40.6 (38.0–43.2)

Physical activity (all)

 No PA (%) 23.7 (21.7–25.8) 15.4 (13.3–17.4) 19.8 (18.1–21.5)

 Insufficient (%) 18.9 (16.9–20.8) 16.0 (14.3–17.6) 17.5 (16.1–18.9)

 Meeting GL (%) 57.4 (54.7–60.0) 68.6 (66.2–71.1) 62.8 (60.5–65.0)

LTPA = Leisure-time physical activity, GL = guidelines.

All values take into account sampling weights, except raw N. Values are % (95% confidence interval) except age, which is mean (95% confidence
interval)

*
NHANES results are weighted to produce estimates applicable to the general, non-institutionalized US population
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Table 3

Percentage of respondents with presumed affirmative answers by AAPQ item and referral type, NHANES

2001–2004

Referral Type

Section 1 alone Section 2 Alone Both Sections

N 619 723 5054

% of total 12.7 (11.4–14.1) 11.2 (9.9–12.4) 70.7 (68.4–72.9)

% of referrals 13.5 (12.0–15.0) 11.8 (10.4–13.2) 74.7 (72.6–76.9)

Section 1

 History items

 Heart attack 1.4 (0.8–1.9) - 7.9 (6.8–9.0)

 Coronary heart disease 2.0 (1.0–2.9) - 7.9 (6.7–9.1)

 Congestive heart failure 0.4 (0.1–0.7) - 5.3 (4.5–6.1)

 Symptom items

 Chest pain (exertion) 5.3 (3.0–7.6) - 14.3 (12.3–16.3)

 Breathlessness 23.8 (19.9–27.8) - 47.9 (45.0–50.9)

 Dizziness/fainting 22.0 (18.0–25.9) - 30.3 (27.8–32.8)

 Heart medication 10.2 (7.6–12.8) - 50.3 (47.7–52.8)

 Health issue items

 Diabetes 5.2 (3.7–6.6) - 16.5 (15.0–18.1)

 Asthma/lung disease 17.5 (13.7–21.3) - 20.3 (18.5–22.1)

 Lower leg pain 9.2 (6.2–12.3) - 17.4 (15.9–18.9)

 Musculoskeletal problems 31.0 (26.5–35.6) - 44.5 (42.0–46.9)

 Prescription medications 76.6 (72.4–80.7) - 83.7 (82.2–85.2)

Section 2

 Age (45 male/55 female) - 67.0 (62.9–71.1) 82.5 (80.8–84.2)

 Smoking - 33.5 (29.4–37.6) 27.5 (25.6–29.4)

 High blood pressure - 10.5 (7.1–13.9) 52.2 (49.9–54.5)

 Unknown blood pressure - 1.7 (0.4–2.9) 0.1 (0.0–0.2)

 Blood pressure meds - 0.7 (0.0–1.4) 41.0 (38.6–43.4)

 High cholesterol - 21.8 (16.9–26.7) 47.3 (44.4–50.1)

 Unknown cholesterol - 45.7 (41.1–50.2) 15.5 (13.8–17.1)

 Family history - 11.1 (8.4–13.8) 13.9 (12.5–15.4)

 Inactivity - 34.5 (29.1–39.9) 37.2 (34.8–39.6)

 Overweight - 47.1 (39.8–54.3) 50.5 (48.9–52.0)

Values are weighted % (95% confidence interval) except for “N” which is un-weighted count
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Table 5

Cross classification of AAPQ- and PAR-Q- based referrals by gender: adults 40+ years, NHANES 2001–

2004.

Women PARQ Referred PARQ Not Referred

AAPQ Referred 73.0 (71.0–75.0) 22.5 (20.9–24.2)

AAPQ Not referred 0.6 (0.3–1.1) 3.9 (3.0–5.2)

Men PARQ Referred PARQ Not Referred

AAPQ Referred 61.8 (58.7–64.8) 31.7 (28.9–34.6)

AAPQ Not referred 1.0 (0.6–1.8) 5.5 (4.5–6.7)

Both Genders PARQ Referred PARQ Not Referred

AAPQ Referred 67.7 (65.5–69.7) 26.9 (25.1–28.8)

AAPQ Not referred 0.8 (0.5–1.2) 4.7 (3.9–5.6)

Values are weighted % (95% Confidence Interval) of the total sample
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