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A B S T R A C T   

The aims were to implement physical activity (PA) screening as part of the electronic kiosk check-in process in an 
adult preventive cardiology clinic and assess factors related to patients’ self-reported PA. The 3-question physical 
activity vital sign (PAVS) was embedded in the Epic electronic medical record and included how many days, 
minutes and intensity (light, moderate, vigorous) of PA patients conducted on average. This is a data analysis of 
PAVS data over a 60-day period. We conducted multivariable logistic regression to identify factors associated 
with not meeting current PA recommendations. Over 60 days, a total of 1322 patients checked into the clinic 
using the kiosk and 72% (n = 951) completed the PAVS at the kiosk. The majority of those patients were male 
(58%) and White (71%) with a mean age of 64 ± 15 years. Of the 951 patients completing the PAVS, 10% 
reported no PA, 55% reported some PA, and 35% reported achieving at least 150 min moderate or 75 min 
vigorous PA/week. In the logistic model, females (AOR = 1.4, 95%CI: 1.002–1.8, p = .049) vs. males, being Black 
(AOR = 2.0, 95%CI: 1.04–3.7, p = .038) or ‘Other’ race (AOR = 1.5, 95%CI: 1.02–2.3, p = .035) vs. White, 
unknown or other types of relationships (AOR = 0.0.26, 95%CI: 0.10–0.68, p = .006) vs. being married/part-
nered, and those who were retired (AOR = 1.9, 95% CI: 1.4–2.8, p < .001) or unemployed (AOR = 2.2, 95%CI: 
1.3–3.7, p = .002) vs. full-time workers were associated with not achieving recommended levels of PA. 

The PAVS is a feasible electronic tool for quickly assessing PA and may prompt providers to counsel on this 
CVD risk factor.   

1. Introduction 

Globally, physical inactivity is the fourth leading risk factor for 
mortality (World Health Organization, 2020). According to the Amer-
ican Heart Association (AHA) physical inactivity is a major modifiable 
risk factor for cardiovascular disease (CVD) (Lavie et al., 2015). Insuf-
ficient physical activity (PA) is associated with up to 3.0% of total direct 
healthcare expenditures in developed countries such as the US 
(Benjamin et al., 2018). Despite the strong evidence regarding the 
hazards of physical inactivity and the benefits of PA (lower risk for CVD, 
hypertension, stroke, type 2 diabetes, hyperlipidemia, depression and 
elevated body mass index, and improved cardiorespiratory fitness and 
quality of life) (Physical Activity Guidelines Advisory Committee, 2018; 
Boniol et al., 2017; Mann et al., 2014; Kato et al., 2017; Pressler et al., 
2016; Lee et al., 2012; Scollan-Koliopoulos, 2004; Ross et al., 2016) 

about half (47%) of U.S. adults do not achieve the recommended levels 
of PA (FastStats, 2020). Moving individuals out of the lowest category of 
cardiorespiratory fitness results in the greatest reductions in all-cause 
mortality (Ross et al., 2016) and can be achieved with increased PA 
(Lauer et al., 2017). Healthcare providers are in a position to influence 
this process by routinely counseling patients on this important CVD risk 
factor (Patnode et al., 2017). 

Organizations worldwide provide PA recommendations, including 
the World Health Organization (WHO) (World Health Organization, 
20201) the European Guidelines on CVD prevention, (Piepoli et al., 
2016) the AHA, and the American College of Cardiology (Eckel et al., 
2014). The U.S. 2018 PA Guidelines for Americans recommends 150 
min/week of moderate intensity PA or 75 min/week of vigorous in-
tensity PA, or an equivalent combination of both, with vigorous activity 
weighted twice that of moderate (Physical Activity Guidelines Advisory 
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Committee, 2018). 
The U.S. Preventive Services Task Force recommends referring adults 

with CVD risk factors seen in primary care to behavioral counseling 
interventions to promote PA for CVD prevention (LeFevre, 2014). 
Healthcare providers can be instrumental sources of health guidance for 
their patients (Patrick et al., 2009). Primary care behavioral counseling 
for CVD prevention was associated with a 35-minute/week (95% CI: 
22–47) improvement in PA levels (Patnode et al., 2017). While the use of 
brief one-time counseling has not been shown to be enough to effect 
long-term change, routine office-based screening and advice coupled 
with ongoing support has been effective in improving PA (Patrick et al., 
2009). The AHA recommends the use of goal setting, self-monitoring, 
follow-up, and feedback when promoting PA (Artinian et al., 2010). 
Improving rates of healthcare providers counseling on PA is one of the 
objectives of Healthy People 2020; in 2012 only 7.7% of office visits in 
patients with CVD, diabetes or hyperlipidemia included PA counseling 
(Physical Activity | Healthy People, 2019). Further, individual coun-
seling is important given known sex and racial disparities in achieving 
PA guidelines (Data Finder – Health, United States - Products, 2020; 
Whitaker et al., 2018). 

The physical activity vital sign (PAVS) is a valid clinical tool to assess 
PA (Greenwood et al., 2010). The PAVS can be the basis for PA pro-
motion and counseling, and several large healthcare systems have 
implemented the PAVS for assessment of PA (Sallis, 2015). Data from 
almost 20 hospitals indicate the PAVS has strong face and discriminant 
validity (between patients with differing activity levels) (COLEMAN 
et al., 2012). Use of the PAVS had a clinical impact on the frequency of 
provider counseling compared to visits where the PAVS was not 
collected (88% vs.76%, p < .001) (Golightly et al., 2017). However, 
despite strong endorsement from the AHA, (Eckel et al., 2014) many 
healthcare providers continue to describe barriers to PA counseling, 
including lack of time, required counseling skills, reimbursement, and 
routine screening of PA (AuYoung et al., 2016). 

The first step in counseling patients on their current PA levels is to 
assess their current level of PA, allowing providers to counsel accord-
ingly. Currently about 53% of US adults meet guidelines for aerobic PA 
although that varies by state. For example in New York about 49% of 
adults while in California 57.5% meet guidelines (Data, 2019). 
Achievement also varies by age, sex and race/ethnicity. In a national 
sample, the percentage of U.S. adults meeting current PA guidelines 
decreased with increasing age (Zenko et al., 2018). In the 25–45-year- 
old age group 68% met recommended levels of PA, which declined in the 
45–64-year-old age group (58%), and declined further in those age 65+
(30%). In 2018, more males reported adequate PA than females (58.1% 
vs. 50.6%) (Physical Activity | Healthy People, 2019). In 2018, White 
non-Hispanic adults had the highest level of sufficient PA (57.6%) as 
compared to Asian (54.8%), Hispanic (47.8%), or African American 
(46.2%) adults (Physical Activity | Healthy People, 2019). Given the 
importance of assessing routine PA and the differences noted in 
achievement across location, sex, race/ethnicity, the aims of this study 
were to implement physical activity screening as part of the electronic 
kiosk check-in process in an adult preventive cardiology clinic in an 
academic medical center and assess factors related to patients’ self- 
reported PA using the PAVS results. This study will test the feasibility 
of the PAVS data collection and allow us to compare PA levels to na-
tional data. 

2. Methods 

This was a cross-sectional secondary data analysis of PA data from 
adult patients (age 18 and above) seeking care in a preventive cardiol-
ogy clinic. The clinic for data collection was a faculty practice group of 
10 cardiologists located in an academic medical center. The cardiolo-
gists treat adults with CVD risk factors (>50% of patients) or with 
established CVD. Patients with established CVD have repeat visits every 
three to six months, with more variation for patients with only CVD risk 

factors. There are approximately 100 patient visits per week. 
The physical activity vital sign (PAVS) was embedded into the Epic 

electronic health record in the clinic and includes 3 questions about the 
average days, minutes and intensity (light, moderate, vigorous) of PA 
they engaged in per week. Upon checking in for their appointment each 
patient was presented with the following questions on the electronic 
check-in kiosk: 1) “On average, how many days per week do you engage 
in PA or exercise?”; 2) “On average, how many total minutes of PA or 
exercise do you perform on those days?”; and 3) “Describe the intensity 
of your PA or exercise (light = casual walk, moderate = brisk walk, or 
vigorous = jogging).” (Coleman et al., 2012; Golightly et al., 2017) The 
options for number of days range from 0 to 7 days. Time increments are 
as follows: 10, 20, 30, 40, 50, 60, 90, 120, 150 or greater. The number of 
days and minutes are multiplied to give the number of minutes per week. 
These data in combination with the intensity (light, moderate, vigorous) 
allow the provider to assess achievement of PA guidelines. Light activity 
is recorded to acknowledge the effort by the patient but does not count 
toward the achievement of 150 min of moderate or 75 min of vigorous 
PA. There is a final statement under the PAVS questions “Physical ac-
tivity not assessed due to” with four response options: 1) physical 
disability/wheelchair bound; 2) Patient lacks mental capacity; 3) Pa-
tient declines screening; 4) Other/comment. These patient data were 
retained in their Epic electronic medical record. 

2.1. Data analysis 

We conducted an analysis of de-identified patient records from all 
preventive cardiology clinic visits during a 60-day period (May to June 
2019). This included descriptive statistics on demographic and clinical 
data, and the percent of patients at three levels of PA: (1) no PA, (2) 
some PA but not at goal, or (3) ≥ 150 min moderate or 75 min vigorous 
PA/week. Using bivariate statistics (analysis of variance, Chi-square 
tests) we assessed for significant relationships between factors previ-
ously known to be associated with PA: age, sex, race, marital status, 
employment, smoking status, blood pressure, body mass index, and lipid 
levels. All data were taken from the patient’s electronic health record 
and were used as follows: age in years; sex (male, female); race (White, 
African American (Black), Asian, other; marital status (single, married, 
legally separated/divorced/widowed, & other [which included ‘part-
nered or unknown]); employment (full-time, retired, unemployed, & 
other [part-time, student, self-employed, unknown]); smoking status 
(never, current, quit); blood pressure (categorized as normal [systolic ≥
90 and < 120 and diastolic ≥ 60 and < 80], elevated [systolic 120–129 
and diastolic < 80], or hypertension [systolic ≥ 130 or diastolic ≥ 80]) 
(New and High Blood Pressure Guidelines Lower Definition, 2021); body 
mass index in kg/m (Lavie et al., 2015); and total cholesterol, HDL, and 
triglycerides. The most recent value available was used for all clinical 
data. 

The bivariate analyses were then followed by multivariable logistic 
regression to identify the sociodemographic or clinical factors that were 
associated with not achieving current PA recommendations. Factors 
significantly related to PA at p < .05 in the bivariate analyses were 
included in the logistic regression (sex, race, marital status, and 
employment status). Given the small contribution of the physiological 
variables to the logistic regression model, and the expected direction-
ality of influence (PA would be expected to impact physiological mea-
sures, not vice versa) these variables were not included the logistic 
regression and the results from the more parsimonious model is pre-
sented. Appropriate IRB review was conducted for this study. 

3. Results 

Over 60 days, a total of 1322 patients checked into the preventive 
cardiology clinic using the electronic kiosk. Of the 1,322 patients, 72% 
(n = 951) completed the 3 PAVS questions from the single prompt at the 
check-in kiosk. Those who did not complete the PAVS (n = 371) were 
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older (72 ± 15 vs 64 ± 15 years, p < .001), less likely to be employed full 
time and more likely to be retired (p < .001) (Table in Appendix). The 
majority of the 951 patients with complete PAVS data were male (58%), 
White (71%) and married (62%). The sample had a mean age of 64 ± 15 
years, 41% worked full-time and the majority (57%) were never 
smokers. The three most common primary diagnoses were hyperlipid-
emia (21%), coronary artery disease (20%), and hypertension (13%). 
Complete demographics of this sample are listed in Table 1. 

Of those patients completing the PAVS, 10% reported no PA, 55% 
reported some PA but not at goal, and 35% reported achieving at least 
150 min moderate or 75 min vigorous PA/week. In bivariate analyses 
(achieving recommended PA vs. not achieving recommended PA), fac-
tors significantly associated with PA included sex (p < .001), race (p =
.045), marital status (p < .001), employment (p < .001), body mass 
index (p = .004) and triglycerides (p = .011). Those who had higher 
percentages of achieving PA recommendations were: males (as 
compared to females); White race (as compared to other racial cate-
gories); in ‘other or unknown’ types of relationships (compared to 
married, single, legally separate, divorced, widowed); working full-time 
(as compared to retired, in other employment categories or unem-
ployed); overweight (as compared to under/normal or obese); and had 
lower triglycerides (Table 2). 

In the logistic regression, Black adults were two times more likely 
(OR = 2.0, 95%CI: 1.04–3.7, p = .038) and ‘Other’ race adults were 1.5 

times more likely (AOR = 1.5, 95%CI: 1.02–2.3, p = .04) than White 
adults to not achieve recommended levels of PA. An adult with unknown 
relationship status or being in other types of relationships were 74% less 
likely to not achieve recommended levels of PA (AOR = 0.26, 95%CI: 
0.10–0.68, p = .006) vs. those who were married/partnered/significant 
other. Those who were retired were almost two times more likely (AOR 
= 1.9, 95% CI: 1.4–2.8, p < .001) and those who were unemployed were 
over two times more likely (AOR = 2.2, 95%CI: 1.3–3.7, p = .002) to not 
achieve recommended levels of PA as compared to full-time workers. 
The remaining variables were not significantly associated. Women were 
more likely than men to not achieve recommended levels of PA, (AOR =
1.35, 95%CI: 1.002–1.8, p = .049) (Table 3). Asian adults had higher 
odds of not achieving PA recommendations than White adults but this 
was not significant (AOR = 1.56; 95% CI: 0.84–2.9; p = .16). Being 

Table 1 
Sample Characteristics (n = 951).  

Characteristic Mean ± SD or n (%) 

Female 398 (42%) 
Race 

White 
Non-Hispanic Black 
Asian 
Other  

673 (71%) 
63 (7%) 
55 (6%) 
160 (17%) 

Age (years) 64 ± 15 
Marital Status 

Married/Partnered/Significant Other 
Single 
Legally separated/divorced/widowed  
Unknown/Other  

606 (64%) 
188 (20%) 
136 (14%) 
21 (2%) 

Employment 
Work full-time 
Retired 
Other (part-time, student, self-employed, unknown) 
Unemployed  

388 (41%) 
284 (30%) 
172 (18%) 
107 (11%) 

Smoking Status 
Never smoked 
Quit 
Current smoker  

545 (57%) 
360 (38%) 
24 (2.5%) 

Blood Pressure Categories* 
Normal 
Elevated 
Hypertension  

276 (29%) 
170 (18%) 
477 (50%) 

Body Mass Index 
Underweight 
Normal (18.5 – < 25 kg/m2) 
Overweight (25- < 30 kg/m2) 
Obese (≥30 kg/m2)  

11 (3.6%) 
98 (31.9%) 
100 (32.6%) 
98 (31.9%) 

Lipids 
Cholesterol 
HDL 
Triglycerides  

157 ± 43 
52 ± 16 
112 ± 68 

Most Common Primary Diagnoses 
Hyperlipidemia 
Coronary Artery Disease 
Hypertension  

197 (36%) 
189 (35%) 
127 (23%) 

Physical Activity Vital Sign 
No physical activity 
Some physical activity 
150 min moderate or 75 min vigorous physical activity  

97 (10%) 
525 (55%) 
329 (35%) 

* Normal: Systolic ≥90 and < 120 and Diastolic ≥60 and < 80; elevated: Systolic 
120–129 and Diastolic < 80; Hypertension: Systolic ≥130 or Diastolic ≥80. 

Table 2 
Bivariate Associations with Achieving Physical Activity Recommendations (n =
951).  

Variable Yes (n =
329) 

No (n =
622) 

p 

Sex 
Female 
Male  

112 (28%) 
217 (39%)  

286 (72%) 
336 (61%)  

<0.001 

Age years 62.5 ± 13.7 64.3 ± 15.0  0.077 
Race 

White 
Non-Hispanic Black 
Asian 
Other  

250 (37%) 
14 (22%) 
16 (29%) 
49 (31%)  

423 (63%) 
49 (78%) 
39 (71%) 
111 (69%)  

0.045 

Marital Status 
Married/Partnered/Significant Other 
Single 
Legally separated/divorced/widowed 
Unknown/Other  

220 
(36.3%) 
58 (31%) 
38 (28%) 
13 (61.9%)  

386 
(63.7%) 
130 (69%) 
98 (72%) 
8 (38.1%)  

0.009 

Employment 
Work full-time 
Retired 
Other (part-time, self-employed, 
student, unknown) 
Unemployed  

163 (42%) 
76 (27%) 
66 (38%) 
24 (22%)  

225 (58%) 
208 (73%) 
106 (62%) 
83 (78%)  

<0.001 

Body Mass Index (BMI)* 
Under/normal weight 
Overweight 
Obese  

34 (31%) 
33 (33%) 
14 (14%)  

75 (69%) 
67 (67%) 
84 (86%)  

0.004 

High Density Lipoproteins 53 ± 16 51 ± 16  0.063 
Triglycerides 104 ± 68 117 ± 68  0.011 

Note. Data presented as n (%) or mean ± standard deviation; *(n = 307 available 
data for BMI). 

Table 3 
Logistic Regression on Not Achieving Physical Activity Recommendations (n =
951).  

Parameter Odds 
Ratio 

95% CI p 

Female (vs. Male) 1.4 1.002–1.8 0.049 
Race 

White 
Black 
Other 
Asian  

REF 
2.0 
1.5 
1.6   

1.0–3.7 
1.0–2.3 
0.84–2.9   

0.038 
0.035 
0.16 

Marital Status 
Married/Partnered/Significant Other 
Unknown/Other 
Single 
Legally separated/divorced/widowed  

REF 
0.26 
1.1 
1.1   

0.10–0.68 
0.79–1.6 
0.74–1.7   

0.006 
0.48 
0.54 

Employment 
Working full-time 
Retired 
Unemployed  
Other (part-time, self-employed, student, 

unknown)  

REF 
1.9 
2.2 
1.2   

1.4–2.8 
1.3–3.7 
0.83–1.78   

<0.001 
0.002 
0.31  
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single (AOR = 1.1; 95% CI: 0.79–1.6; p = .48) or in the separated/ 
divorced/widowed group (AOR = 1.1; 95% CI: 0.74–1.7; p = .54) as 
compared to being married/partnered/having a significant other was 
not significant. Lastly, being in the group of part-time, self-employed, 
student, or unknown employment (AOR = 1.2; 95% CI: 0.83–1.8; p =
.31) was not significantly associated with not achieving PA 
recommendations. 

4. Discussion 

In this study we analyzed data obtained from electronic PA screening 
in a preventive cardiology clinic and identified several factors associated 
with not achieving recommended levels of PA. These self-report data 
were collected as part of usual clinical care when patients checked in for 
their clinical appointment, providing important data to providers but 
not requiring time and effort from clinic staff, nor an order from the 
physician. Building this PAVS electronic assessment tool did not require 
external integrations with other systems, allowing it to be built with 
minimal cost. Further, our hospital system has standard workflows 
across the organization, making it straightforward and easy to scale from 
an internet technology perspective. 

PA screening tools have been infrequently used in clinical care but 
they can play a role in documenting PA for monitoring and in identifying 
those who are not meeting PA guidelines who may benefit from an 
intervention (Wald and Garber, 2018). Brief PA screening has been 
implemented in two major hospital systems in the U.S. An electronic 
exercise vital sign was implemented in Kaiser Permanente (Coleman 
et al., 2012) as well as in Intermountain Healthcare (Ball et al., 2016) for 
use in primary care. A systematic review of physical activity as a vital 
sign found that healthcare practices that incorporated brief PA screening 
(vs. those that did not) demonstrated a greater frequency of physicians 
counseling on PA (Golightly et al., 2017). Exercise is Medicine® is a 
global health initiative to include PA assessment and promotion in 
clinical care, and provides evidenced-based PA resources for healthcare 
providers (Exercise is Medicine, 2017). Adding an activity tracker can 
build upon healthcare providers counseling, since it can act as a source 
of motivation and allow self-monitoring and the ability to take inde-
pendent action (Donnachie et al., 2017). In adults with CVD, wearing an 
activity tracker coupled with PA advice resulted in greater improve-
ments in cardiorespiratory fitness versus not wearing an activity tracker 
(Hannan et al., 2019). Future interventions may test different compo-
nents to establish the most effective combination to effect change in 
patients’ PA levels. 

Over the 60-day period of data analyzed the majority of patients, but 
not all, provided enough PAVS data to analyze. From our data we were 
not able to ascertain the reason for non-response. Going forward, it may 
be helpful for the clinic staff to review the PAVS data with patients who 
were not able to answer all three questions. This review may clarify any 
confusion about the questions and allow patients to provide full data on 
their next clinic appointment. Incorporating patient reported outcomes 
into the electronic health record can improve both patient-centered care 
and population health (Gensheimer et al., 2018). 

Overall, only 35% of our sample reported achieving current aerobic 
PA recommendations, which is lower than currently reported national 
data with 53% achievement of sufficient aerobic PA (FastStats, 2020). 
Our finding that females were more likely to not achieve PA recom-
mendation is consistent with previous research. In a diverse sample of 
adults in the Multi-Ethnic Study of Atherosclerosis (MESA) study (n =
5,379), females achieved less PA than males (338 ± 490 vs. 468 ± 672 
MET-min/week, p < 0.001) (Osibogun et al., 2019). In national U.S. 
data from 2017, males were more likely to achieve aerobic and muscle 
strengthening exercise guidelines than females (29% vs. 20.2%) (Data 
Finder - Health, United States - Products, 2020). Further, as females 
aged, the percent who engaged in adequate PA declined steadily, from 
24.1% in females age 18–44 to a low of 6.9% in females ≥ 75 years. In 
those adults experiencing a myocardial infarction, males were 

significantly more physically active (achieving recommended PA) than 
females at baseline (prior to the myocardial infarction), as well as one 
month and 12 months after the myocardial infarction (Minges et al., 
2017). These trends are concerning given the role of physical activity in 
reducing cardiovascular and all-cause mortality (Exercise is Medicine, 
2017). 

We also found racial differences in achievement of recommended PA. 
Those of Black or ‘other’ race were more likely to report not achieving 
recommended PA as compared to Whites. This disparity is consistent 
with previous data across the U.S. In 2017, fewer Blacks (20.8%), 
American Indian/Alaska Native (23.8%) and Asians (22.3%) met both 
aerobic-activity and muscle-strengthening guidelines vs. Whites 
(25.3%) (Data Finder - Health, United States - Products, 2020). How-
ever, the trend for Black as well as White adults has been improving in 
the past 20 years since only 11.7% and 14.8% respectively, met PA 
guidelines in 1998. In the Coronary Artery Risk Development in Young 
Adults (CARDIA) study, cardiovascular health behaviors were assessed 
for smoking, PA and diet (Whitaker et al., 2018) and scored according to 
American Heart Association’s criteria for ideal cardiovascular health 
(poor, intermediate, ideal) (Lloyd-Jones et al., 2010). Over 30 years of 
follow-up, Blacks had poorer health behavior scores than Whites, with 
individual socioeconomic factors mediating the largest proportion of the 
association between race and cardiovascular health behavior score 
(Whitaker et al., 2018). These patterns strongly suggest a need to pro-
mote not only PA to Black adults at risk of CVD, but all heart healthy 
behaviors. 

We found that those who were retired or unemployed were twice as 
likely to report not achieving PA guidelines as those who were working. 
It may be that these working adults were obtaining more occupational or 
travel PA, but it points to a need to encourage those who are currently 
unemployed or retired to remain physically active. Our findings for 
retired adults are inconsistent with a previous systematic review of PA in 
retirement (Barnett et al., 2012). In that review, 19 studies from all 
countries were included and ten were conducted in the U.S. Unfortu-
nately, only three studies used validated PA questionnaires to assess PA, 
nine used a single question to assess PA and most studies were of low or 
modest quality. Regardless, the time of transition to retirement presents 
a window of opportunity for encouraging patients to remain or become 
physically active (Barnett et al., 2012). 

Lastly, we found those who were in other or unknown types of re-
lationships vs. being married/partnered/significant other were much 
less likely to report not achieving PA guidelines. Spousal PA levels can 
be an important influence on their partner’s PA levels. In data from the 
Atherosclerosis Risk in Communities (ARIC) study involving 3,261 pairs, 
individuals were more likely to meet PA guidelines if their spouse also 
met PA guidelines (Cobb et al., 2016). However, in a sample of U.S. 
adults aged ≥ 60 (n = 1317), those who were not married were more 
likely to meet PA guidelines as compared to adults who were married or 
in a domestic relationship (OR = 1.25 (95% CI:0.86–1.82) (Zytnick 
et al., 2021). It is unclear from our results why we found these differ-
ences within marital status. Future qualitative research may be needed. 
Interventions that target both members of a couple (whether married or 
not) may be successful in improving PA for both adults. 

Although age has been associated with PA in previous research, it 
was not associated with achieving PA guidelines in this sample. It is 
possible that age was not significantly associated with PA given the 
homogeneity of a sample of patients receiving care in a preventive 
cardiology clinic, as compared to large national samples. The impact of 
age on PA can be tested in future analyses that include additional 
diagnostic or clinical data. 

5. Limitations and strengths 

This study had several limitations. The data collected from the 
electronic health record for this analysis were cross-sectional and 
therefore limited our ability to establish causality between the predictor 
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variables and the PAVS results. The PAVS was self-report aerobic PA 
data, which may not be as accurate as collecting objective PA data from 
an activity tracker. It did not include questions of muscle-strengthening 
activity, which is also part of current PA guidelines. This secondary data 
analysis was limited by the variables available in a report generated by 
the data services team and included some missing data. We also did not 
assess the reasons for the incomplete PAVS data on those who did not 
provide answers to all three questions (e.g., unable to understand the 
questions, or too busy to enter the data) which will be important data 
moving forward. Finally, we were not able to explain the differences in 
PA achievement among different types of couples’ relationships. Future 
qualitative study might clarify these differences. Despite these limita-
tions, we demonstrated that the assessment of PA is feasible in a clinic 
setting. By using existing technology, EHR data collection was possible 
with minimal staffing resources. Our findings support the fact that 
sociodemographic differences remain in PA achievement. Lastly, these 
PAVS data are easily accessible and can facilitate PA counseling by the 
provider during a brief patient visit. 

6. Conclusion 

In an academic preventive cardiology clinic, only approximately 
one-third of the patients who completed the PAVS questions at check-in 
reported achieving AHA recommended levels of PA. In the sample of 
patients that responded, the data support particular attention to PA 
counseling and prescription in females, minorities and those who are 
retired. Additionally, embedding the PAVS into a clinical electronic 
health system is a feasible and scalable intervention to collect PA data. 
These data are part of the patients’ electronic health record and can be 
viewed by their healthcare provider before or during their appointment, 
prompting a discussion to address this CVD risk factor. 
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