@
o

Vermont Center on
Behavior & Health

The University of Vermont

Cardiac rehabillitation i1s an individualized exercise training and behavioral
risk factor modification-based secondary prevention program which is a
class 1A recommendation following a major cardiac event, with participation
assoclated with significant reductions in morbidity, mortality and re-
hospitalization, as well as improvements in quality of life.1?

Despite its demonstrated benefits, CR Is often underutilized; only 13-34%
of Medicare eligible patients attend CR.3 Certain populations, specifically
those of lower socioeconomic status (SES) or current smokers, have even
lower participation rates.4’

The literature I1s mixed on whether lower-SES patients experience
comparable benefits from CR as higher-SES patients,2° including potentially
smaller improvements in cardiorespiratory fithness following CR for lower-
SES patients.1® One potential reason for this finding may be the over-
representation of smoking among this population compared to the general
population (24.5% vs. 14%).1!

Those who smoke have lower exercise capacity and lower heart rate
reserve based on exercise stress tests than non-smokers;*3-1> and
successful quitting may be required to see improvements in cardiovascular
fitness.t3 Among cardiac patients, smoking has been shown to be
associated with lower measures of baseline fitness'® and lower fithess gains
post-CR than non-smokers.17:18

Comparing fitness gains by smoking status can be challenging, those who
smoke are also likely to not engage Iin other health related behaviors that
could improve fitness.!® Lower-SES patients generally have less health-
related behavior change following a cardiac event 221 including in physical
activity. Restricting analyses to lower-SES patients could reduce the
heterogenelty of other health-related behaviors, allowing for better
examination of smoking status’ specific effects on fithess improvement.

PURPOSE

Compare changes in measures of cardiorespiratory fitness between those
who smoke and those who do not after completion of a CR program among
lower-SES patients. We hypothesized that those who smoke would
demonstrate smaller improvements in cardiorespiratory fitness than those
who do not.

METHODS

This was a secondary analysis of data from two randomized clinical trials
testing interventions to increase CR attendance among lower-SES patients.
Peak Metabolic Equivalents of Task (METpeak) was determined via a
symptom-limited exercise tolerance test (ETT) at entry and exit from CR.
Baseline demographics, self-reported smoking status, and number of CR
sessions completed were collected. Smokers were defined as patients
reporting smoking at hospitalization. Multiple linear regression was used to
examine the impact of smoking status on exit METpeak controlling for age,
sex, surgical diagnosis, CR sessions completed, BMI and entry METpeak.
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The sample included 129 patients (Characteristics in Table 1). The patients
were reflective of a lower-SES population being relatively young with high rates

of current smoking.

Table 1. Baseline Characteristics

_ Smokers Nonsmokers
Total (N=129) (N=42) (N=87) P-value

Age 58.5+ 8.9 56.6 + 9.3 59.5+ 8.6 0.078
Sex (n, % Female) 41 (32) 13 (31) 28 (32) 0.888
Race (n, % White) 03.8 05.2 03.1 0.638
Education® (%)

< HS 16.3 16.7 16.1 0.762

HS/GED 36.4 40.8 34.5

> HS 47.3 42 .9 49 .4
surgical Diagnosis 31 (24) 8 (19) 23 (26) 0.357

(n, %)

*HS, High school; GED, General Education Development;

Individuals that were current smokers at time of hospitalization (N=42)
completed fewer CR sessions (21.3 vs. 27.8, p=0.01). Overall, mean METpeak
Improved during CR among smokers and nonsmokers (5.2 to 6.6, p<.0001;
Table 2a). However, improvements were half as small in the smoking group

(increase of 0.9 vs. 1.8).

Table 2. Fitness Outcomes

Smokers (n=42) Nonsmokers (n=87)
Entry Exit p-value Entry Exit p-value
BMIP 299+/75 30274 0.595 33974 336=x7.1 0.057
Waist 409+7.4 406+7.2 0.335 439+6.7 430+6.7  0.0002
Circumference R T ' R R '
Handgrip (Ibs) 37.4+ 123 381119 0.534 348+119 374+117 <.0001
MET peak 53+ 2.8 6.2+ 3.3 <.0001 51+ 2.7 6.9 + 3.3 <.0001

4 Data are mean = standard deviation unless otherwise noted.

b BMI, Body Mass Index

When examined in multiple linear regression (Table 3), smoking predicted

smaller METpeak gains (= -0.904, p=0.016), as did older age (=-0.054,
p=0.009), higher BMI (3=-0.055, p=0.031), higher intake METpeak (=-.171,
p=.018), and fewer CR sessions completed (=0.043, p<0.0001).

Table 3. Multiple Linear Regression Predicting Change in MET peax®

95% Confidence

B SE(B) Interval p-value
Smoking Status -0.904 0.37 (-1.638, -0.171) 0.016
Age -0.054 0.02 (-0.095, -0.013) 0.009
Gender -0.497 0.35 (-1.191, 0.196) 0.158
Surgical status -0.679 0.383 (-1.438, 0.080) 0.079
Intake BM -0.055 0.025 (-0.105, -0.005) 0.031
Intake METpeak '0171 0071 ('0312, '0029) 0018
# CR Sessions 0.043 0.012 (0.019,0.066) < .0001

Completed

‘BMI, Body Mass Index; CR, cardiac rehabilitation
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Table 4. Sensitivity Analysis (Fisher's Exact Test)

Positive METpeak

Increase p-value
Nonsmokers vs. 68.60% 0.006*
Continued Smokers 37.00%
Nonsmokers vs. 68.60% 0.163
Quitters 50.00%
Quitters vs. 50.00% 0526
Continued Smokers 37.00%

Comparisons of changes in measures of cardiorespiratory fithess between
nonsmokers, continued smokers, and those who quit during CR can be
seen in Table 4. The only significant difference in improvement by these
three groups was between nonsmokers and continued smokers.

CONCLUSION

Current smokers in this lower-SES population attended fewer sessions
of CR. Smoking at the time of hospitalization was also a significant
predictor of smaller improvements in METpeak during CR program,
even when controlling for number of sessions attended. Smoking
negatively impacts improvements in cardiorespiratory fithess during CR
and smoking cessation should remain a top priority for patients entering
CR. Improving smoking outcomes could also improve cardiovascular
fitness In this high-risk population.
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