
Ex
erc

ise
 Se

lf-
Effi

ca
cy,

 H
ab

itu
al 

Phy
sic

al 
Acti

vit
y, 

an
d Fe

ar 
of F

all
ing i

n 

Pa
tie

nts 
with

 C
oro

nary
 H

ea
rt 

Dise
ase

Ex
erc

ise
 Tr

ain
ing i

n Pa
tie

nts 
with

 Pulm
onary

 Arte
ria

l H
yp

ert
en

sio
n

Cardiopulmonary
Physical Therapy
Journal
Volume 20   ❖   Number 4   ❖   December 2009

Official Journal of the Cardiovascular & Pulmonary Section
American Physical Therapy Association

CSM Abstracts 2010





Cardiopulmonary Physical Therapy JournalVol 20 v No 4 v December 2009 3

Table of Contents

4	� Editorial: What is Cardiovascular/Pulmonary 
Physical Therapy Research and Why Should  
We Care About it?

	 Anne K. Swisher

5	 Exercise Self-Efficacy, Habitual Physical  
Activity, and Fear of Falling in Patients with 
Coronary Heart Disease

	� Tanya Kinney LaPier, Kimberly Clearly,  
Joshua Kidd

12	� Exercise Training in Patients with Pulmonary 
Arterial Hypertension:  A Case Report

	 Michael J. Shoemaker, Jeffrey L. Wilt, Rajkumar 
Dasgupta, Ronald J. Oudiz

19	 CSM Platform & Poster Presentation Schedule

21	 Abstracts of Platform & Poster Presentations

40	 �Cardiovascular & Pulmonary Section CSM  
2010 Programming

43	 Call for Authors

44	 Call for Nominations

45	 Instructions for Authors

Editor-in-Chief
Anne K. Swisher, PT, PhD, CCS
West Virginia University

Features Editor
Susan Scherer, PT, PhD
Regis University

Consulting Editor
Gerald R. Hobbs, PhD
West Virginia University

Associate Editors
Sean Collins, PT, ScD, CCS
University of Massachusetts at Lowell

W. Darlene Reid BMR (PT), PhD
University of British Columbia

Editorial Board
Jennifer Alison, PT, PhD
University of Sydney

Lawrence Cahalin, MA, PT, CCS
Northeastern University

Sandra Cassady, PT, PhD, FAACVPR
St. Ambrose University

Joseph Norman, PT, PhD, CCS
University of Nebraska

Jane Schneiderman, CEP MS (ExSci)
Hospital for Sick Children, Toronto, Ont

Advertising & Subscriptions
Copyright 2009 (ISSN 1541-7891) by the Cardiovascular 
and Pulmonary Section, APTA. Opinions expressed by the 
authors are their own and do not necessarily reflect the 
views of the Cardiovascular and Pulmonary Section. The 
Editor reserves the right to edit manuscripts as necessary for 
publication. The Cardiopulmonary Physical Therapy Journal 
is indexed by the Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), EBSCO Research Databases, 
and the Thomson Gale Databases (Academic One File).

All advertisements which appear in or accompany the Cardio­
pulmonary Physical Therapy Journal are accepted on the basis  
of conformation to ethical physical therapy standards, but 
acceptance does not imply endorsement by the Cardiovas
cular and Pulmonary Section.

Subscription Rates:	 Advertising Rates:
Nonmembers - $50.00	 Full page ad - $500.00
Foreign Subscriptions	 Half page ad - $300.00
	 Canada & Europe - $65.00	 Quarter page ad - $200.00
	 Asia - $80.00
Institutions - $70.00	 Advertising:
Foreign Institutions	 Kristen Mullins
	 Canada & Europe - $85.00	 West Virginia University
	 Asia - $100.00	 Morgantown, WV 
Back Issues - $10.00 each	 kmullins@hsc.wvu.edu 
(when available)	 304-293-3610

Cardiopulmonary Physical Therapy Journal
Official Journal of the Cardiovascular & Pulmonary Section

American Physical Therapy Association

Publication Title:
    Cardiopulmonary Physical Therapy Journal
Statement of Frequency:
    Quarterly: March, June, September, & December
Authorized organization’s name and address:
    Orthopaedic Section, APTA, Inc.
    For the Cardiopulmonary Section
    2920 East Avenue South, Suite 200
    La Crosse, WI  54601-7202



Cardiopulmonary Physical Therapy Journal Vol 20 v No 4 v December 20094

Editorial 

What is Cardiovascular/Pulmonary Physical Therapy Research  
and Why Should We Care About it?

The December issue of the Journal is one that I always highly anticipate because the CSM 2010 research abstracts are pub-
lished in this issue.  The variety and quality of these abstracts truly excites me about our specialty.  From mechanistic studies, we 
can learn how the body reacts to stimuli like exercise, stress, or nutritional status.  We can learn how diseases affect the different 
cells, tissues, and organ systems of the body.  The next step is to translate these findings into human studies.  Experiments with 
participants who do not have cardiovascular or pulmonary diseases help us understand how a human reacts to these stimuli.  
We can also learn important things about disease prevention from this work.  Applying findings in “healthy” people to what we 
see in our clinical populations is also a critical step in this research continuum.  It is only in studying how people react in their 
own environments that we can use the research to improve function and quality of life for those we serve.  Similarly, a well-
described and systematically analyzed case report can form the basis of new studies.

I firmly believe that participation in research is vital for the students I teach for two reasons.  One, it makes them appreci-
ate the work that goes into the literature they are reading and critiquing.  It is one thing to criticize a study for having a small 
sample size, and fully another to recognize how hard it was to recruit those 8 people for a 6-month training study!  Secondly, 
participating in research helps to “demystify” the process.  I hope my students leave school feeling like they could participate 
in research once they are full-time clinicians.  This may be as a person who recruits participants, or performs data collection, 
but it may also be the person who creates the research ideas and leads the team.

For clinicians who are being pushed to generate more revenue, see more patients, and do more paperwork in their daily 
lives, the idea of participating in research may just feel impossible.  However, I think the same two reasons (if not more) apply 
to clinicians as to entry-level students. I hope that exposure to the variety of scholarship present in our Journal (and others) 
might make this idea seem possible.  I encourage you who are in this position to find a mentor or like-minded colleague and 
plunge into the process of discovery.  All types of studies are important for our profession and specialty. Each has its strengths 
and weaknesses.  No individual clinician or researcher is an expert in all types of studies.  Thus, we depend on a pool of experts 
to help guide us.  I know that is certainly the case for me.  I lean heavily on my Associate Editors and Editorial Board. However, 
we cannot do our jobs without the talented and diverse cadre of reviewers who carefully examine each manuscript and provide 
clear and constructive comments to the authors.  The names of all our reviewers in 2009 are printed below and I encourage 
you to thank them also.  Their dedication to promoting cardiovascular and pulmonary research and developing researchers is 
unparalleled.  I hope you find inspiration in the state of cardiovascular/pulmonary physical therapy research!

Anne K. Swisher PT, PhD, CCS
Editor-in -Chief

Stephen Bailey, PT, PhD
Scott Bickel, PT, PhD
Sandra A. Billinger, PT, PhD, FAHA
Gary Brooks, PT, DrPH, CCS
Lawrence Cahalin, PT, MA, CCS
Sandy Cassady, PT, PhD, FAACVPR
Miriam Cortez-Cooper, PhD, PT
Joan Darbee, PT, PhD
Elizabeth Dean, PT, PhD
Gail Dechman, BScPT, PhD
Anne Mejia Downs, PT, MPH, CCS
Cathy Elrod, PT, PhD
Reed Humphrey, PT, PhD
Yih-Kuen Jan, PT, PhD
Abraham Lee, PT, PhD

Suh-Jen Lin, PT, PhD
John Lowman, PT, PhD, CCS
Diane Madras, PT, PhD
Steve Morris, PT, PhD
Joe Norman, PT, PhD, CCS
Patricia Ohtake, PT, PhD
Gina Pariser, PT, PhD
Michael Puthoff, PT, PhD
Steven H. Sadowsky, PT, MS, RRT, CCS
Rohit Sontakke, PT
Michael Shoemaker, PT, DPT, GCS
Dennis Sobush, PT, DPT, MA, CCS
Jane Wetzel, PT, PhD
Christine Wilson, PT, PhD
Chris Wells, PT, PhD, CCS, ATC

Cardiopulmonary Physical Therapy Journal thanks the following reviewers for their work in 2009:
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Exercise Self-Efficacy, Habitual Physical Activity, and 
Fear of Falling in Patients with Coronary Heart Disease

Tanya Kinney LaPier, PT, PhD, CCS;1 Kimberly Cleary, PT, PhD;1 Joshua Kidd, DPT2

1Associate Professor and 2 Graduate Research Associate, Department of Physical Therapy, Eastern Washington University, 
Spokane, WA

Address correspondence to:  Tanya LaPier, 310 N. Riv-
erpoint Blvd., Box T, Spokane, WA 99202 Ph: 509-368-
6607, FAX: 509-368-6623 (tlapier@ewu.edu).

ABSTRACT
The purpose of this study was to determine if a relationship 
exists between self-efficacy for physical activity and other 
pertinent factors in patients with coronary heart disease 
(CHD). A secondary purpose of this study was to determine 
if self-efficacy and exercise behavior are different in pa-
tients who report a fearing of falling (fallers) as compared 
to patients who do not report a fear of falling (non-fallers).  
This study included 50 patients who were admitted to the 
hospital for a CHD related diagnosis. Patients completed 
assessments of cardiac self-efficacy (Modified Barnason 
Efficacy Expectation Scale) and exercise behavior self-ef-
ficacy (Self Efficacy for Exercise Behavior Scale). In addi-
tion, the Physical Function subscale of the RAND 36-Item 
Health Survey and the Telephone Interview of Cognitive 
Function were used to characterize physical and cognitive 
function, respectively. Data analysis consisted of descrip-
tive statistics, correlations, t-tests, and chi-square.  Older 
patients reported higher levels of cardiac self-efficacy.  Fur-
ther, a positive correlation was found between cardiac self-
efficacy and pre-hospitalization level of physical function. 
Patient income level and Self-efficacy for Exercise Behavior 
Resisting Relapse subscale scores were significantly corre-
lated.  A higher percent of fallers failed to meet minimum 
exercise guidelines as compared to non-fallers.  It is impor-
tant to identify the factors that are associated with exercise 
self-efficacy to improve health behavior adoption and ad-
herence in patients with CHD. 

Key Words:  coronary heart disease, self-efficacy, exercise, 
cardiac rehabilitation

INTRODUCTION
Purposeful exercise and increased habitual physical ac-

tivity are important lifestyle components for patients with 
coronary heart disease (CHD).  These behaviors have many 
benefits for patients with CHD including increased aerobic 
capacity, quality of life, anginal threshold, and ability to 
carry out daily activities and live independently.  Exercise 
is also important in the secondary prevention of CHD.  Cur-
rent recommendations suggest that a comprehensive exer-

cise program, including aerobic, flexibility, and strength 
training components, is most beneficial for patients with 
CHD.1,2  Many factors influence patients’ ability to engage 
in exercise such as lack of time, fear of injury, and consider-
ing it unimportant.3,4  To assist a patient in successfully im-
plementing and maintaining an exercise program to reduce 
cardiac mortality and morbidity, health care professionals 
need to consider many individual factors including learn-
ing preferences and barriers, access to and competence 
with equipment, current level of knowledge, and attitudes 
about, barriers to, and self-efficacy for exercise.5-7 

Participation in outpatient cardiac rehabilitation (CR) 
is sometimes a viable option for patients with CHD to fa-
cilitate adoption of exercise, but disappointingly, is not 
universally embraced by all eligible patients or referring 
physicians.8  Fewer than half of all patients who are eli-
gible for outpatient CR programs actually enroll after being 
discharged from acute care hospitals.9,10  Many patients do 
not attend CR because they have negative perceptions of 
their control over health.  Still others do not attend due 
to financial constraints imposed by inadequate health in-
surance and inability to pay for such services.11,12  Limited 
accessibility (transportation, distance, winter weather) to 
outpatient CR services may also restrict many patients from 
participating in organized exercise sessions after hospital 
discharge.13,14  Other important factors that prevent enroll-
ment in an outpatient CR program are return to work and 
lack of physician referral.1  

Despite the benefits, many patients with CHD do not 
adhere to regular participation in CR or unsupervised ex-
ercise programs because they have low self-efficacy for 
participation in and adherence to a program of regular ex-
ercise.15,16  Self-efficacy is a cognitive mechanism that me-
diates behavior change, influences participation in various 
activities, and determines the amount of effort and degree 
of persistence in pursuing the activity despite aversive stim-
uli.  Self-efficacy is defined as an individual’s judgment of 
their capability to organize and execute actions needed to 
perform an activity, and is largely influenced by past per-
formance and accomplishments, or mastery experiences.17  
Oka et al18 found that self-efficacy was the strongest medi-
ating influence on physical activity level, and a better pre-
dictor of physical activity than peak oxygen consumption 
or perceived exertion during physical activity. According 
to Bandura,17 if people lack the self-efficacy for a behavior, 
they will likely behave ineffectually, even if they know what 
to do and how to do it.  For example, older women (n = 32) 
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with heart failure who participated in a 12-week, home-
based, self-monitored, low- to moderate-intensity walking 
program showed improved self-efficacy for exercise, in ad-
dition to 6-minute walk distance, depressive symptoms, 
and quality of life as compared to a non-exercising con-
trol group.19  Previous studies suggest that a strong rela-
tionship exists between self-efficacy and exercise behavior, 
functional status, quality of life, and social support in pa-
tients with CHD.18-24  Structured exercise programs need 
to emphasize educational and patient monitoring methods 
that promote patient self-efficacy for independent exercise 
because highly supervised programs may impair self-efficacy 
for independent exercise.25  In a randomized study, Carlson 
et al25,26 found that low-to-moderate risk patients with CHD 
who participated in modified CR that provided strategies for 
transition to independent exercise (3 sessions per week, 4 
weeks; tapering directly supervised sessions for 20 weeks) 
had higher levels of exercise self-efficacy and adherence 
than those who participated in traditional CR (3 sessions per 
week, 3 months, continuous ECG monitoring). Many factors 
intertwine to contribute to a sense of self-efficacy regarding 
a specific behavior.17  Therefore, it is important to understand 
factors that may influence self-efficacy for exercise in pa-
tients with CHD.

Previous falls and/or loss of balance, and the subsequent 
fear of falling, may contribute to real or self-imposed activity 
restriction and sedentary behavior.  In 2006, Stretton et al27 
conducted a study to assess the relationships between physi-
cal function, self-efficacy, and health-related quality of life.  
Their study included 243 subjects who were assessed using 3 
performance-based measures of physical function (Timed Up 
and Go Test, Gait Speed, and Berg Balance Scale), and 5 self-
report measures, including the Modified Falls Self-efficacy 
Scale, at 3 and 6 months.  They found that falls self-efficacy 
was the single highest predictor of physical function.  Kressig 
and colleagues28 found significant relationships between fear 
of falling and multiple performance-based measures of func-
tion in 287 subjects 70 years of age and older who were tran-
sitioning to frailty.  Interestingly, Kressig et al28 did not find an 
association between activity-related fear of falling and age in 
this sample of older adults. Recently, Gillespie and Freidman 
found that 76% of older adults who reported fear of falling 
modified their activity level secondary to this fear.29

Little is known about the relationships between exercise 
self-efficacy and age, socioeconomic status, prior physi-
cal function, cognition, and fear of falling in patients with 
CHD.  Therefore, the purpose of our study was to determine 
if a relationship exists between exercise and cardiac self-
efficacy in relation to demographics, cognitive function, or 
prior physical function in patients with CHD. A secondary 
purpose of this study was to determine if self-efficacy and 
exercise behavior are different in patients who report a fear 
of falling (fallers) as compared to patients who do not report 
a fear of falling (non-fallers).

METHODS
Subjects

Study participants (n = 50) were volunteers prospec-
tively recruited from Sacred Heart Medical Center, a re-

gional medical center in the northwestern United States.  
Prior to study participation, patients were screened for in-
clusion and exclusion criteria.  The study inclusion criteria 
were hospital admission due to a CHD-related diagnosis, 
ability to follow directions, ability to understand English, 
and emotionally stable. Exclusion criteria included cardiac 
transplantation or ventricular assist device placement, car-
diac arrhythmia or heart failure without concurrent diagno-
sis of CHD, isolation precautions in place, and/or cognitive 
deficit (< Level 6 on Rancho Los Amigos Level of Cognitive 
Functioning Scale). 

Procedures
Volunteers meeting study criteria were first provided an 

informed consent document, which was approved by St. 
Luke’s Rehabilitation Institute’s Institutional Review Board, 
to read and sign.  Pertinent background demographic and 
medical information was obtained via chart review and his-
tory taking.  Information used in data analysis included age, 
body mass index, income, education level, fear of falling, 
and exercise habits.  Fear of falling was scored as nominal 
data (yes or no) and determined by an affirmative answer to 
1 or more of 3 questions which were:
1.	 Are you afraid of falling?
2.	 Do you limit any household activities because you are 

worried you may fall?
3.	 Do you limit any outside activities because you are 

worried you may fall?
Meeting minimum exercise guidelines was scored as nomi-
nal data (yes or no) and determined by report of 30 minutes 
or more of activity that elevated heart rate on at least 3 days 
per week.

Data collection involved completion of a packet of self-
report questionnaires and administration of the Telephone 
Interview of Cognitive Status by a study investigator.  The 
time to complete the self-report questionnaires was not 
restricted, and the order was randomly determined.  The 
self-report measures used in the study included the Bar-
nason Efficacy Expectation Scale, the Self-Efficacy for Ex-
ercise Behavior Scale, and the Physical Function subscale 
of the RAND 36-Item Health Survey.  All data collection 
took place during the patient’s hospital admission in his or 
her room during a single session lasting approximately 1 
hour. The instruments used in this study will be briefly de-
scribed.

Instruments
The Telephone Interview for Cognition Status is a brief 

interview assessment of cognitive function that can be 
administrated in person or over the telephone.  It is more 
sensitive to subtle changes and shorter than other instru-
ments.30  The scale consists of 39 items rated on a nominal 
scale creating a range of 0-39, with higher scores indicating 
better cognitive function.  In older adults, the Telephone 
Interview for Cognitive Status was highly correlated with 
the Mini Mental State Exam (r = 0.57), and the Cambridge 
Cognitive Examination (r = 0.62), which are more widely 
used tests of cognition.30  Furthermore, this instrument was 
able to differentiate patients with Alzheimer’s disease from 



Cardiopulmonary Physical Therapy JournalVol 20 v No 4 v December 2009 7

healthy controls.31  Crooks et al32 compared the Telephone 
Interview for Cognitive Status to the criterion measure-
ment of cognitive impairment (in-person clinical assess-
ment) and found that this instrument was able to identify 
people with dementia and cognitive impairment (kappa = 
0.89).  The threshold value for diagnosing dementia using 
the Telephone Interview for Cognitive Status is < 15.33  This 
instrument has been previously used to evaluate patients 
who had undergone CAB surgery and was sensitive to dif-
ferences between groups in cognitive function.34 

The Self-Efficacy for Exercise Behavior Scale is an in-
strument that was developed to evaluate self-efficacy for 
exercise behavior adoption and maintenance in a wide 
range of populations.  It is comprised of 2 subcategories, 
Self-Efficacy for Resting Relapse, which contains 5 items, 
and Self-Efficacy for Making Time, which contains 6 items.  
Each item on the Self-Efficacy for Exercise Behavior Scale 
elicits perceived self-efficacy by asking how confident the 
respondent is that he could exercise under specific circum-
stances using a 5-point ordinal scale (0 = Not sure I could 
do it, 5 = Sure I could do it). Percentage scores are cal-
culated and higher scores indicate better self-efficacy than 
lower scores.  Scores less than 70% on the Self-Efficacy for 
Exercise Behavior Scale are purported to be associated with 
drop out behavior.35

The Barnason Efficacy Expectation Scale is a 15-item 
instrument developed to measure self-efficacy for return to 
activity and adoption of secondary prevention behaviors in 
patients recovering from coronary artery bypass surgery.  In 
this study, a subset of 8 items from the Barnason Efficacy 
Expectation Scale was used.  These 8 items were not spe-
cific to recovery from surgery, and were related directly to 
physical activity.  Each item on the scale included a posi-
tively worded statement, which was rated on a 4-point ordi-
nal scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = 
strongly agree).  Scores on each item were summed to cre-
ate a total score that ranged from 8-32, with lower scores 
indicating low self-efficacy, and higher scores indicating 
strong self-efficacy for resumption of physical activity.36

The RAND 36-Item Health Survey (RAND 36-IHS) and 
its equivalent, the Short Form 36 (SF-36) are self-report 
measures of health-related quality of life.  These instruments 
were developed as part of the Medical Outcomes Study, 
a 4-year observational study that included over 2,500 pa-
tients. The RAND 36-IHS consists of 36 items and generates 
8 subscales.37  The 10 item Physical Function subscale was 
used in this study. Scores on the RAND 36-IHS are convert-
ed to a percent score, with higher values indicating greater 
health status.  This instrument has been used extensively to 
study generic health-related quality of life in patients with 
cardiac problems.38  In addition, measurements obtained 
with these instruments have well documented degrees of 
reliability, validity, and sensitivity.39  

Data Analysis
Descriptive statistics for study participant demographic 

data and all study measurements were calculated.  A cor-
relational matrix was generated using Pearson Product Cor-
relations for all study variables (cognitive function, physical 

function, age, body mass index, income, education level, 
exercise self-efficacy, and cardiac self-efficacy). Based on 
the dichotomized data regarding fear of falling, study par-
ticipants were divided into 2 groups for analysis, those who 
reported a fear of falling (fallers) and those who did not 
(non-fallers).  We used t-tests to determine if there were 
differences in the study variables between these groups of 
subjects.  Chi Square analysis was used to determine if dif-
ferences in frequency were found between study partici-
pants categorized as fallers vs. non-fallers.  The alpha level 
was set at 0.05.  

RESULTS
A majority of the study participants were men (66%) 

and retired (65%).  Table 1 provides descriptive data on the 
study participants.  Descriptive statistics were calculated 
for the Self-Efficacy for Exercise Behavior instrument, and 
for both of the subcategories.  Participant scores on the full 
instrument were (Mean ± SD) 55 ± 24%, with a range of 
2-100%.  Participant scores on the Self-Efficacy for Exer-
cise Behavior Scale, Resisting Relapse subcategory, were 
60 ± 25%, with a range of 5-100%.  Participant scores on 
the Self-Efficacy for Exercise Behavior Scale, Making Time 
subcategory, were 52 ± 25%, with a range of 0-100%.  De-
scriptive statistics for the Barnason Efficacy Expectation 
Scale were 25 ± 4, with a range of 17-32.  

Table 1.  Study Participants’ Demographic Data

Variable
Mean  

(± SD)
Range

Frequency 
(%)

Age (years) 65 ± 1.6 37 - 94

BMI (kg/m2) 31 ± 1 20 – 48

Physical Function (%) 42 ± 4 0 – 100

Cognitive Function 22 ± 0.7 12 – 33

Annual Income
     < $19,000
     $19, 000 - 32,000
     $32,000 - $51,000
     $51,000 – 64,000
     $64,000 – 77,000
     $77,000 – 100,000
     > $100,000

21
16
28
16
7
5
7

Highest Level of Education
	 Junior High School (8th Grade)
	 High School Graduate
	 Technical / Vocational School
	 Bachelor’s Degree
	 Graduate Degree     

6
50
20
14
10

Admitting Diagnosis
	 Coronary Heart Disease
	 Coronary Artery Bypass Surgery
	 Cardiac Valve Surgery
	 Arrhythmia
	 Heart Failure 
	 Aortic Aneurysm

100
16
10
14
4
4
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due to impaired cardiac function.  Sarkar and colleagues40 
found that lower cardiac self-efficacy was associated with 
greater symptom impact, more impaired physical function, 
lower quality of life, and lower health status in patients 
with CHD.

The correlation between exercise self-efficacy for resist-
ing relapse and income suggests that patients with higher 
income were more confident in adhering to exercise, even 
when barriers were present.  This finding may be due to 
several factors, including that people with higher income 
have more time and resources available to support and 
maintain exercise behavior, even when external factors 
like household chores, work requirements and/or social 
obligations are present.  These findings are consistent with 
those of Clark et al,41 who found that exercise self-efficacy 
is positively correlated with income.  It is also possible that 
individuals with higher income levels have less physically 
demanding jobs, resulting in less fatigue at the end of the 
work day, and therefore more energy to engage in exercise.  
However, the majority of study participants were retired, so 
it would be important to consider the relationship between 
physical work demands and adherence to exercise in a 
population of adults with CHD who are in the workforce.

Study findings also suggest that participants with higher 
physical function were more confident returning to physi-
cal activity and managing any cardiac-related symptoms 
experienced.  Patients with lower physical function may 
have a limited repertoire of physical activities in which to 

Table 2.  Correlations (R) Between Self-Efficacy Measurement Scores and Other Variables

Variable
Self-efficacy for Exercise Behavior Scale – 

Resisting Relapse
Self-efficacy for Exercise Behavior Scale – 

Making Time
Barnason Efficacy Expectation 

Scale

Age - 0.13 0.08 0.27*

Income 0.26* 0.14 0.01

Education 0.04 0.01 0.17

Body Mass Index 0.15 - 0.11 0.15

Physical Function 0.16 0.18 0.25*

Cognitive Function 0.08 0.02 0.03

*P<0.05

Correlations for scores between study variables are pre-
sented in Table 2.  The Self-Efficacy for Exercise Behavior 
Scale Resisting Relapse subscore was positively correlated 
with income level.  The Barnason Efficacy Expectation Scale 
score was positively correlated with age and RAND 36-IHS 
Physical Function subscale score.  No other significant cor-
relations were found between measurements. 

When comparing subgroups of study participants (see 
Table 3), no differences were found between fallers (n=20) 
and non-fallers (n=30) on any of the measurement scores. 
However, a significantly lower percentage of fallers (25%) 
met minimum exercise guidelines as compared to non-fall-
ers (57%). 

DISCUSSION
Subject mean scores on the Self-Efficacy for Exercise 

Behavior Scale were less than 70% suggesting that study 
participants had an increased risk for exercise drop out.  
Since this instrument was developed using a sample of 
adults from the general population, these results are not 
surprising.35  Patients with CHD are in poorer health than 
their age or gender mates in the general population, and of-
ten have additional co-morbidities.  People with CHD also 
have an increased incidence of depression compared to the 
general population.  We postulate that making the time and 
expending the energy to build exercise into one’s daily rou-
tine is difficult for healthy adults, and possibly even more 
so for those with CHD who have a limited energy reserve 

Table 3.  Mean And Standard Deviation Scores for Fallers and Non-fallers

Variable Fallers (n = 19) Non-fallers (n=31)

Self-efficacy for Exercise Behavior Scale – Resisting Relapse (%) 60 ± 26 60 ± 24

Self-efficacy for Exercise Behavior Scale – Making Time (%) 61 ± 30 63 ± 30

Barnason Efficacy Expectation Scale 72 ± 19 70 ± 17

Physical Function (%) 37 ± 32 46 ± 29

Meeting Minimum Exercise guidelines 25% 57%*

*P<0.05
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engage, and may be less likely to independently engage in 
previous physical activities after a cardiac event.  This notion 
is easily conceivable and very well supported by previous 
research in a variety of patient populations.42-45  However, 
people with low physical function might actually have the 
greatest gains in self-efficacy after engaging in physical ac-
tivity.  Interestingly, less fit, sedentary, and older individuals 
have been shown to achieve greater improvements in exer-
cise self-efficacy following an exercise trial when compared 
to younger, more fit individuals, regardless of the intensity 
of the exercise bout (55% vs. 70% maximum oxygen con-
sumption).46,47 

Study results also indicate that older participants were 
more confident in their ability to return to physical activ-
ity and manage potential symptoms.  It is possible that age 
brings experience in coping with health problems, and that 
in turn, those coping skills would better prepare older adults 
to engage in physical activity.  Life experience and coping 
skills may help increase a patient’s confidence about engag-
ing in exercise safely, or when to contact his or her physician, 
for example.  In a previous study, older patients recovering 
from coronary artery bypass surgery reported less decline 
in activities of daily living ability and health-related qual-
ity of life than younger patients despite more comorbidities 
and lower health status.48  In our study patients admitted for 
initial diagnosis of CHD and those admitted for exacerba-
tion of previously diagnosed CHD were not differentiated.  
Another plausible explanation for the positive relationship 
between age and cardiac self-efficacy is that as age increases 
most likely so does the length of time since initial diagnosis 
of CHD.  Over time patients may acquire self-management 
skills for exercise participation despite experiencing symp-
toms related to CHD or other chronic conditions.49,50  

Our results illustrate that less than 60% of study partici-
pants met minimum exercise guidelines prior to hospital ad-
mission.  These results show that participants were not exer-
cising as much as they should be, especially considering the 
importance of exercise in light of their CHD.  Our definition 
was more conservative than the current recommendation 
that individuals accumulate at least 30 minutes of moderate 
intensity physical activity 5 days per week to reduce disease 
risk.51,52  Despite these recommendations, only about 15% 
of adults in the United States engage in regular physical ex-
ercise,53 and of those who begin an exercise program, 50% 
will drop out within 3 to 6 months.54 

In addition, results illustrate that 57% of non-fallers met 
minimum exercise guidelines, while only 25% of fallers met 
such guidelines.  The significant difference between these 
groups in meeting minimum exercise guidelines suggests 
that previous falls and/or loss of balance, and the subsequent 
fear of falling, may contribute to real or self-imposed activ-
ity restriction and sedentary behavior.  Previous studies have 
demonstrated a relationship between balance/fear of falling 
and physical activity.27,29  The relationships between physical 
function, confidence in ability to return to physical activity, 
and fear of falling clearly exist, and warrant further investiga-
tion.  

Our research has assisted in identifying correlations be-
tween age, income, physical function, and components of 

self-efficacy for exercise.  Bandura’s17 social cognitive theory 
suggests that self-efficacy can be increased in 4 principle 
ways: mastery experiences, social modeling, persuasion, and 
reducing negative reactions. Future investigation of the spe-
cific factors influencing exercise self-efficacy in patients with 
CHD is important, and will enable health care professionals 
to implement strategies to improve self-efficacy in concert 
with Bandura’s theory.  By breaking down barriers to adopt-
ing exercise and habitual physical activity, health care 
professionals can promote wellness and secondary pre-
vention in this patient population so in need of improved 
health.  Possibly by indentifying patients with low exer-
cise self-efficacy and low habitual physical activity prior 
to hospital discharge; interventions can be implemented 
for those individuals most at risk for sedentary behaviors.  
With rationing of health care resources it is important to 
determine who would benefit most and from what type of 
rehabilitation services.

Several factors must be considered when interpreting 
the results of this study.  This was a cross-sectional study 
and therefore results cannot be extrapolated to describe the 
evolution of change in exercise and activity self-efficacy in 
patients with CHD.  For example, some study participants 
may have been recently diagnosed with CHD, while others 
may have already received the benefits of cardiac rehabili-
tation prior to this hospital admission.  In addition, since the 
participants in this study were hospitalized, their medical 
acuity may have artificially altered their self-efficacy scores.  
It is possible that during hospitalization a patient with CHD 
may become recommitted to exercise behaviors due to his 
current medical event.  It is equally plausible that a patient 
hospitalized for CHD may feel her health is worse than pre-
viously thought and therefore have low self-confidence for 
physical activity.  Additionally, the patients with CHD in 
this study may represent a biased sample, since only pa-
tients who elected to volunteer for participation could be 
included in data collection.  Lastly, it is important to note 
that although several correlations were found to be signifi-
cant, their values indicate only a moderate relationship (r < 
0.50) between variables.

CONCLUSION
Study results suggest that patients with CHD are at risk 

for exercise drop out, and many fail to meet minimum ex-
ercise guidelines.  Further, patients with higher income may 
have more resources to support their exercise adherence.  
Patients with lower physical function are less likely to in-
dependently engage in previous physical activities after a 
cardiac event compared to those with higher physical func-
tion.  Results also may indicate that age brings experience 
and possibly confidence in coping with physical impair-
ments.  The majority of fallers failed to meet minimum ex-
ercise guidelines, indicating that fear of falling may contrib-
ute to activity restriction.  It is important to identify factors 
that are associated with exercise self-efficacy.  While mul-
tiple factors may contribute to higher or lower self-efficacy 
within a specific patient population, strategies to increase 
self-efficacy and patients’ participation in their own care 
should be implemented. 
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ABSTRACT
Purpose: To describe the benefits of a feasible, outpa-
tient exercise training program on exercise tolerance and 
health-related quality of life (HRQL) in individuals with 
pulmonary arterial hypertension (PAH). Methods: Case 
report on two subjects recruited from a tertiary care pul-
monary hypertension clinic.  Subject 1 was a 50-year-old 
male with idiopathic PAH.  Subject 2 was a 54-year-old 
female with a 20+ year history of scleroderma and 6-year 
history of PAH.  Both subjects underwent exercise train-
ing 3 times per week for 6 weeks using a cycle ergom-
eter at workloads progressing from 50% to 80% of peak 
workload. Outcomes were assessed using cardiopulmo-
nary exercise testing, six-minute walk test (6MWT), and 
HRQL using the Chronic Respiratory Disease Question-
naire (CRQ) and the Cambridge Pulmonary Hypertension 
Outcome Review (CAMPHOR). Results: Both subjects 
made substantial improvements in oxygen consumption 
and workload at anaerobic threshold (improvements of 
3.8 and 4.2 mL∙kg-1∙min,-1 26 and 18 W, respectively) and 
6MWT distance (from 496 to 586m and 416 to 517m, 
respectively).  Only Subject 1 made substantial improve-
ments in peak oxygen consumption (from 16.0 to 18.3 
mL∙kg-1∙min-1and from 15.0 to 15.6 mL∙kg-1∙min,-1 respec-
tively) and peak work rate (from 112 to 130W and 66 to 
69W, respectively).  Both subjects demonstrated improved 
HRQL. No adverse events were noted. Conclusions: 
A short and practical exercise training program can im-
prove measures of workload, aerobic capacity, and HRQL 
in individuals with PAH with no adverse effects shown in 
these two case studies. 

Key Words: pulmonary arterial hypertension, exercise 
training

BACKGROUND AND PURPOSE
Pulmonary arterial hypertension (PAH) is characterized 

by elevated pulmonary vascular resistance that subsequent-
ly leads to right heart failure.  The etiology of PAH is varied.  
World Health Organization (WHO) Group I PAH includes 
those individuals with idiopathic, familial, collagen vascu-
lar, HIV, portal hypertension, congenital systemic-to-pul-
monary shunt, and anorexigen-induced disease etiologies 
due to their similar histopathological features.1 These are 
characterized by intimal proliferation, medial thickening, 
and ultimately plexiform lesions of the pulmonary artery 
vasculature.1,2 It is defined by a mean pulmonary artery 
pressure >25 mmHg at rest or >30 mmHg with exercise 
and a pulmonary capillary wedge pressure <15 mmHg.3,4 
Archer and Michelakis5 have advocated for an elevated pul-
monary vascular resistance of >3 Wood units as a third di-
agnostic criterium.  For individuals with scleroderma, PAH 
occurs without interstitial lung disease/lung parenchymal 
involvement.  The overall prevalence of PAH in the U.S. is 
difficult to ascertain due to increasing recognition of PAH, 
lack of a single classification and coding schema for PAH, 
and different sources of prevalence data.6  However, the 
prevalence of PAH has been suggested to be approximately 
30 to 50 per million.7   

Initial presenting symptoms include exertional dysp-
nea, as well as fatigue, weakness, chest pain, and synco-
pe.8  Individuals with PAH report substantial reductions in 
health-related quality of life (HRQL)9,10 and demonstrate 
dyspnea on exertion with moderate-to-severe limitations 
in exercise tolerance.11,12 The dyspnea and limited exer-
cise tolerance are due to impaired gas exchange associ-
ated with ventilation-perfusion mismatching, as well as 
reduced pulmonary venous return with subsequent reduc-
tion in cardiac output. This results in arterial hypoxemia 
(especially if pulmonary-to-systemic shunting due to pat-
ent foramen ovale is present), reduced oxygen delivery 
to exercising muscle, reduced maximal oxygen consump-
tion, early onset of anaerobic metabolism, and subsequent 
increased demand for ventilation.11,12 The degree of limita-
tion is proportionate to disease severity.11  Further, there 
may also be significant inspiratory muscle dysfunction13 
and altered pulmonary mechanics.14  
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Current management of PAH emphasizes management 
of the underlying disease process through the use of se-
lective pulmonary arterial vasodilator and antiproliferative 
agents.15  This pharmacologic approach has improved sur-
vival by 50% at 2 years to over 50% at 5 years in individuals 
with idiopathic and familial PAH16 but is not curative of the 
disease process.  Pharmacologic management has also been 
shown to improve exercise tolerance and improve New 
York Heart Association Functional Class (NYHA-FC).17,18  
However, because this is an incurable disease, there re-
mains a need to investigate other interventions such as ex-
ercise training that may improve functioning and HRQL to 
a greater degree than pharmacologic management alone.

Although the benefits of exercise training for individu-
als with chronic obstructive pulmonary disease (COPD) 
and chronic heart failure (CHF) have been well studied 
and demonstrate both safety and efficacy with respect to 
exercise tolerance, improved functional status, and im-
proved HRQL,19-25 the benefits for those with PAH are less 
clear.  In fact, exercise training was previously considered 
a contraindication due to concerns of low cardiac output, 
arrhythmias, pulmonary venous congestion, and hypox-
emia.26,27 However, recent attention has begun to be given 
to the importance of exercise in preparation for transplanta-
tion for reducing functional limitation.27 Aerobic exercise 
training in individuals with PAH is directed at improving 
aerobic capacity of skeletal muscle, thus compensating for 
reduced diffusing capacity and cardiac output.  In individu-
als with COPD and CHF, this results in increased exercise 
tolerance, reduced dyspnea, and improved function,19-25,28 
and similar mechanisms and responses may be found in 
those with PAH.29,30 

Uchi et al29 demonstrated that a 6 to 8 week course 
of inpatient cardiopulmonary rehabilitation following the 
start of intravenous prostacyclin resulted in improvements 
in NYHA-FC, lower extremity strength, six-minute walk test 
(6MWT) distance, and ADL status.  There was no assessment 
of aerobic capacity using gas exchange data measured us-
ing cardiopulmonary exercise testing (CPET) or measure-
ment of HRQL.  They did not observe any adverse effects 
as measured by echocardiography and plasma levels of hu-
man atrial natriuretic peptide and brain natriuretic peptide.  
Mereles et al30 demonstrated that a 15 week, comprehen-
sive rehabilitation program resulted in improvements in ex-
ercise tolerance measured using CPET, functional exercise 
tolerance measured by the 6MWT, HRQL using the Medi-
cal Outcomes Short Form 36 (SF-36), and WHO Functional 
Class (WHO-FC).  Interventions including cycle ergometry, 
walking, resistance training, breathing instruction, and re-
spiratory muscle training were initiated during an elective 
3 week in-patient hospital stay, and continued in a home-
based program for the remaining 12 weeks. They did not 
observe any deleterious effects using echocardiography 
and right heart catheterization.  

Pulmonary arterial hypertension is a devastating dis-
ease that, despite optimal pharmacologic management, 
results in considerable limitations in function and HRQL.  
Only preliminary work by Uchi et al29 and Mereles et al30 
have studied the potential for exercise training as an impor-

tant adjunct in the comprehensive management of PAH, 
and both have limitations with regard to feasibility and 
confounding factors.  The study by Uchi et al29 was limited 
to individuals with idiopathic PAH starting on intravenous 
therapy and the study protocol was entirely performed on 
an inpatient basis.  The study by Mereles et al30 required 
patients to perform the first 3 weeks of the exercise program 
as an inpatient.  The intervention provided in the studies by 
both Uchi et al29 and Mereles et al30 included multiple in-
terventions that could confound the effect of exercise train-
ing on the study outcomes.  Therefore, the purpose of this 
case report is to describe the potential benefits of a short, 
feasible outpatient exercise training program on exercise 
tolerance and HRQL in individuals with PAH.

Case Descriptions
We describe the first 2 cases included in a prospective 

case-series study designed to evaluate the effects of exer-
cise training in patients with PAH.  The study was approved 
by the Spectrum Health and Grand Valley State University 
institutional review boards.  Inclusion and exclusion crite-
ria required that patients have stable WHO Group I PAH 
on optimized medical therapy and have no evidence of left 
heart disease, interstitial lung disease confirmed by chest 
radiograph or CT scan, or obstructive lung disease that con-
tributes to exercise limitation.

Procedures
Both subjects were recruited from a tertiary care pul-

monary hypertension clinic under the clinical care of one 
of the authors (JW) and provided written informed consent 
prior to any study procedure.  Baseline testing included 2 
HRQL measures, a 6MWT, and cycle ergometry CPET us-
ing a ramp protocol.  

Health-related quality of life was measured using the 
Chronic Respiratory Disease Questionnaire (CRQ)31,32 and 
the Cambridge Pulmonary Hypertension Outcome Review 
(CAMPHOR).9,33 The 6MWT34-36 was used as a submaximal 
measure of functional exercise tolerance and was admin-
istered on a 100 foot hallway course, with standardized 
instructions and encouragement as recommended by the 
American Thoracic Society.34 

Cardiopulmonary exercise testing is the gold standard 
measurement of aerobic capacity in patients with PAH, and 
thus is the best method for assessing physiologic changes 
associated with exercise training.37-40 A work rate (WR) 5-20 
watts per minute was chosen based on clinical appraisal in 
an attempt to prevent excessively short or long test dura-
tions.12 Traditional stopping criteria were used.41 Determi-
nation of anaerobic threshold (AT) was based on the venti-
latory equivalent method.12

Subjects
Subject 1.  Subject 1 had been a fit, active 50-year-old 

male industrial pipe welder who developed progressive 
dyspnea, ascites, and lower extremity edema while living at 
high-altitude for 15 years.  He was ultimately hospitalized 
for acute renal and heart failure 13 months prior to study 
enrollment.  Initial work-up revealed a systolic pulmonary 
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artery pressure (SPAP) estimated to be in the high 60s by 
echocardiography with a normal left ventricular ejection 
fraction (LVEF ) of 50%.  Further work-up was consistent 
with idiopathic PAH as helical CT scanning, ventilation-
perfusion scanning, polysomnography, HIV titer, and ANA 
excluded other possible causes of pulmonary hypertension.  
Pulmonary function testing was not performed because it 
was initially not clear whether this testing was performed at 
a prior facility that performed the initial diagnosis.  Because 
Subject 1 was uninsured during the majority of his initial 
work-up, every effort was made to not unnecessarily repeat 
any prior testing.  Right heart catheterization 4 months prior 
to enrollment revealed a pulmonary artery pressure (PAP) of 
93/35 mmHg (mean 54 mmHg).  Repeat echocardiography 
7 months prior to enrollment demonstrated a normal LVEF 
an estimated SPAP of 90 mmHg.  Daily medications in-
cluded digoxin (0.125 mg), furosemide (alternating 20 and 
40 mg), potassium chloride (alternating 20 and 40 mEq), 
famotidine (20 mg), levothyroxine (50 mcg), and atenolol 
(25 mg).  Sildenafil citrate (20 mg 3 times daily) was added 
for managing his PAH within the first 4 weeks of his initial 
hospital admission.  

Subject 2.  Subject 2 was a 57-year-old female dialysis 
nurse with a long (20+ years) history of scleroderma.  Ad-
ditional medical history included celiac disease, a small 
right kidney, chronic renal insufficiency, possible lymp-
hangioleiomyomatosis, and mild chronic anemia.  She was 
diagnosed with scleroderma-associated PAH 6 years prior 
to enrollment.  Pulmonary function testing during her initial 
evaluation for PAH revealed evidence of mild obstructive 
disease (and was subsequently started on advair); however, 
CPET testing at that time was consistent with a pulmonary 
vascular limitation to exercise and was without evidence 
of a ventilatory limit.  Her most recent right heart catheter-
ization 3 years prior to enrollment demonstrated a PAP of 
63/15 mmHg with a mean PAP of 32 mmHg.  Echocardiog-
raphy 4 months prior to enrollment demonstrated an LVEF 
of 67% and estimated SPAP of 60-70 mmHg.  Daily medica-
tions included fluoxetine (60 mg), levothyroxine (75 mcg), 
digoxin (.125 mg), captopril (12.5 mg), fluticasone/salmete-
ro (100/150 mcg, twice), lovastatin (40 mg), spironolactone 
(25 mg), and warfarin.  Medications for managing her PAH 
included sildenafil citrate (60 mg 3 times daily), inhaled 
iloprost (2.5 mcg, 6 times daily), and ambrisentan (5 mg).  
Demographics for both subjects are displayed in Table 1.

Exercise Training Intervention
The intervention consisted of cycle ergometry 3 days per 

week for 6 weeks conducted by one of the authors (MS).  Each 
session consisted of 5 minutes of warm-up, 35 minutes of 
loaded cycling, and 5 minutes of cool down.  Intensity started 
at approximately 50% of peak workload as measured using 
the CPET ramped protocol, and was progressed as tolerated 
based on rating of perceived exertion (RPE), heart rate (HR), 
blood pressure (BP), and oxygen saturation (SpO2), which 
were monitored every 5 minutes. Training was progressed and 
training intensity was increased to the highest tolerated work-
load so long as the following thresholds were not exceeded: 
RPE >3/10 (“moderate breathlessness” or greater), HR > 80% 

age-predicted maximum, SBP > 180 mmHg, or SpO2 <92%.  
All training sessions were monitored using a single-lead ECG.  
The screening protocol used to ensure clinical stability prior 
to each session is outlined in Table 2.

RESULTS
Both subjects attended all 18 exercise training sessions.  

Neither subject developed any new PAH symptoms, wors-
ening clinical status, or adverse events related to any study 
procedure.  Figure 1 demonstrates the training workload at 
each of the 18 sessions.  Training intensities resulted in 70% 
to 80% of age-predicted maximum HR and 55% to 70% of 
initial peak work rate.  Neither subject experienced oxygen 
desaturation on room air.  Progression of workload for Sub-
ject 2 was limited on sessions 3, 4, 8, 10, 11, 13, 14, and 17 
due to a systolic hypertensive response with exercise, and 
intensity was adjusted to maintain systolic BP under 180 
mmHg.  Her systolic BP responded immediately to reduced 
workloads as well as cool-down and rest periods.  Changes 
in 6MWT distances, peak oxygen consumption (VO2), peak 
work, AT, work at AT (WAT), CRQ scores, and CAMPHOR 
scores are presented in Tables 3 and 4.  

Table 1. Baseline Characteristics of Subjects
SUBJECT 1 SUBJECT 2

Age (years) 50 57

Gender Male Female

Height (inches) 69 70.5

Weight (lbs) 160 124

Etiology idiopathic scleroderma

Years Since Diagnosis 1.25 6

Right Heart Catheterization
     PAP (mmHg)

93/34 63/15

     mPAP (mmHg) 54 32

     PCWP (mmHg) 9 1

     PVR (Wood Units) 7.7 8

     Cardiac Index 
     (lpm/m2)

3.1 2.8

PAH Medications sildenafil sildenafil, 
ambrisentan, 

inhaled iloprost

Pulmonary Function Testing
  Value/Percent Predicted
     FVC (L) Not Performed 3.68/96%

     FEV1 (L) Pre-bronchodilation - 2.73/88%

     FEV1 (L) Post-bronchodilation - 2.93/95%

     FEV1/FVC (%) - 74/81

     MVV (L/min) - 110/102%

     Residual Volume (L) - 3.64/171%

     Total Lung Capacity (L) - 7.38/124%

     DLCO (mL/min/mmHg) - 9.54/50%

PAH = pulmonary arterial hypertension, PAP = pulmonary artery pressure, mPAP = mean pul-
monary artery pressure, PCWP = pulmonary capillary wedge pressure, PVR = pulmonary vascu-
lar resistance, FVC = forced vital capacity, FEV1 = forced expiratory volume in 1 second, MVV 
= maximum voluntary ventilation, RV = residual volume, TLC = total lung capacity, DLCO = 
diffusing capacity of carbon monoxide
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Table 2. Screening Criteria Prior to Each Session

Vital Signs:
	 • Resting vital signs as follows:
		  Heart Rate: >60, < 110 beats per minute
		  Blood Pressure: >90/50 mmHg
		  Respiratory Rate: <24 breaths per minute
		  SpO2: >92%
	 • No weight gain >2 lbs over the past 2 days
	 • No change in baseline LE edema

Questions:
	 •�Has there been a change in or development of or-

thopnea or paroxysmal nocturnal dyspnea?
	 • �Is there any dyspnea, chest pain, or lightheaded-

ness at rest?
	 •�Has there been a change in or development of new 

musculoskeletal pain?

Figure 1. Training workload per session.

Table 3. Cardiopulmonary Exercise Test Changes 
Following Training
SUBJECT 1 Baseline Post- Training

(% Change)

Peak VO2 (mL∙kg-1∙min-1) 16 18.3 (+14%)

Peak Work (W) 117 134 (+14.5%)

VO2 at AT (mL∙kg-1∙min-1) 10 13.8 (+38%)

Work at AT (W) 56 82 (+46%)

Peak RER 1.28 1.27

Maximum Heart Rate 145 145

VEmax (L/min) 61.0 70.1

VE/VCO2 at AT 35.2 34.9

Peak Oxygen Pulse 8.0 9.0

SUBJECT 2 Baseline Post- Training
(% Change)

Peak VO2 (mL∙kg-1∙min-1) 15.0 15.6 (+4%)

Peak Work (W) 66 69 (+4.5%)

VO2 at AT (mL∙kg-1∙min-1) 9.2 13.4 (+46%)

Work at AT (W) 34 52 (+53%)

Peak RER 1.40 1.39

Maximum Heart Rate 120 145

VEmax (L/min)	 50.3 56.0

VE/VCO2 at AT 33.5 39.1

Peak Oxygen Pulse 7.0 6.0

VO2=oxygen consumption, AT = anaerobic threshold, RER = respiratory exchange ratio, VE = 
minute ventilation, VE/VCO2 = ventilatory equivalent for carbon dioxide

Table 4. Health-Related Quality of Life Changes 
Following Training
SUBJECT 1 Baseline Post- Training

CRQ Overall	 24.87 26.43

        Dyspnea 5.33 6.33

        Fatigue 6.5 6.5

        Emotion 6.29 6.85

        Mastery 6.75 6.75

CAMPHOR Overall 3/65 3/65

      Quality of Life 2/25 2/25

      Activity 0/15 0/15

       Symptoms 1/25 1/25

SUBJECT 2 Baseline Post- Training

CRQ Overall 20.11 22.82

        Dyspnea 5.75 6.5

        Fatigue 3.0 4.0

        Emotion 4.86 5.57

        Mastery 6.5 6.75

CAMPHOR Overall 17/65 3/65

      Quality of Life 1/25 0/25

      Activity 3/15 0/15

       Symptoms 13/25 3/25

CRQ = Chronic Respiratory Disease Questionnaire (higher score is better), CAMPHOR = Cam-
bridge Pulmonary Hypertension Outcome Review (lower is better)

Regarding changes in functional status, both subjects 
rated themselves as NYHA-FC I following training (both 
were NYHA-FC II at baseline). Regarding changes in func-
tional exercise tolerance, both subjects improved their 
6MWT distance (90 and 102 meters, respectively).  Sev-
eral indices from CPET were used to evaluate the effects 
of exercise training.  Subject 1 demonstrated larger im-
provements in all indices, including peak VO2 (16.0 to 18.3 
mL∙kg-1∙min-1), peak work (117-134 W), AT (10.0 to 13.8 
mL∙kg-1∙min-1), and WAT (56 to 82 W).  In contrast, Subject 2 
demonstrated substantial improvements in AT (9.2 to 13.4 
mL∙kg-1∙min-1) and WAT (34 to 52 W) but only demonstrat-
ed slight improvements in peak VO2 (15.0 to 15.6 mL∙kg-

1∙min-1) and peak work (66 to 69 W).  
Regarding HRQL, both subjects demonstrated improve-

ments on the CRQ, with Subject 1 improving in only the 
dyspnea (5.33 to 6.33) and emotion (6.29 to 6.85) domains 
compared to Subject 2 who improved in the dyspnea (5.75 
to 6.5), fatigue (3.0 to 4.0), and emotion (4.86 to 5.57) do-
mains. Based on the CAMPHOR, only Subject 2 demon-
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strated improvements which occurred in all domains with 
an overall improvement of 14 points. 

DISCUSSION
We demonstrated that a short and practical outpatient 

exercise training program can improve measures of work-
load, aerobic capacity, and HRQL in people with PAH with 
no adverse effects shown in these two case studies.  These 
outcomes are consistent with those demonstrated by previ-
ous studies29,30 specifically investigating exercise training in 
patients with PAH.  Unlike the study by Uchi et al,29 these 2 
subjects were not receiving intravenous prostacyclin.  And, 
unlike the studies by Uchi et al29 and Mereles et al,30 this 
training protocol involved only a single intervention and 
did not include an inpatient hospital stay. The improve-
ments demonstrated by our 2 subjects were also consistent 
with those demonstrated in patients with similar limitations 
of exercise tolerance such as COPD and CHF.  

Regarding functional status as measured by the NYHA-
FC, both subjects rated themselves as having improved 
from Class II to Class I.  With regard to submaximal ex-
ercise tolerance measured by the 6MWT, both subjects 
demonstrated substantial improvement in distance walked.  
Redelmeier et al42 reported a minimum clinically impor-
tant difference of 54 meters, however, this was in patients 
with COPD.  O’Keefe et al43 suggested a minimum clini-
cally important differences of 24 to 47 meters in patients 
with heart failure, and Guyatt et al44 found within-subject 
standard deviation to be approximately 24 meters, suggest-
ing the need to exceed at least 30 meters in determining the 
significance of change in the 6MWT following an interven-
tion.  Mean changes in 6MWT distance in the studies by 
Uchi et al29 and Mereles et al30 specifically evaluating the 
effect of exercise training in patients with PAH found mean 
changes of 31 and 96 meters, respectively.  We suspect that 
the improvement of approximately 100 meters in our sub-
jects likely represents a clinically significant change.  

Based on CPET, there were notable differences in how 
the two subjects changed in response to exercise training.  
Both subjects demonstrated improvements in AT and WAT.  
However, only Subject 1 substantially improved peak VO2 
and peak work.  His improvement of 2.3 mL∙kg-1∙min-1 and 
21 W is consistent with the mean changes of 2.2 mL∙kg-

1∙min-1 and 20 W found by Mereles et al.30 It is also consis-
tent with the weighted mean difference of 2.16 mL∙kg-1∙min-1 
(95% CI 1.49- 2.82) and 15.13 W (95% CI 12.59-17.67) 
found in the meta-analysis conducted by Rees et al45 in a 
review of the effects of exercise in CHF.  Subject 2, howev-
er, only demonstrated slight improvements in peak VO2 and 
peak work, despite significant improvement in NYHA-FC, 
6MWT distance, and HRQL.  The reason for this is not read-
ily apparent, but may be due to her long-standing sclero-
derma.  As previously noted, the training intensity in nearly 
half of the training sessions was not able to be progressed to 
the same degree as that for Subject 1 due to a hypertensive 
systolic BP response.  The hypertensive response was likely 
due to her increased peripheral vascular resistance and 
decreased vascular compliance associated with her sclero-
derma.  Thus, her lack of improvement in maximal exercise 

capacity may have been a result of reduced training inten-
sity or other consequences of her scleroderma.  Individu-
als with scleroderma-associated PAH and idiopathic PAH 
both demonstrate elevated pulmonary artery pressures, 
increased pulmonary vascular resistance, and subsequent 
reductions in pulmonary perfusion and cardiac output that 
result in dyspnea, exercise intolerance, inactivity, and de-
conditioning.  However, due to the systemic and chronic 
nature of scleroderma, these individuals may not demon-
strate large improvements from a 6 week training program, 
and may require a longer training period.  Subject 2 had 
a 20+ year history of systemic scleroderma and a 6 year 
history of PAH, and had therefore been in a deconditioned 
state for a much greater period of time compared to Subject 
1 whose disease onset and subsequent activity limitation 
was less than 2 years. Unfortunately, Mereles et al30 did 
not report the specific disease etiologies for the included 
subjects with WHO Group I PAH.  Whether patients with 
idiopathic and scleroderma-associated PAH respond differ-
ently to exercise training should be examined in future tri-
als of exercise training in PAH.

Additional differences in gas exchange indices on CPET 
observed between Subjects 1 and 2 included oxygen pulse 
and ventilatory equivalent for carbon dioxide (VE/VCO2 at 
AT).  In contrast to Subject 1, Subject 2, following exercise 
training, demonstrated a lower peak oxygen pulse (oxy-
gen consumed per beat) and a higher VE/VCO2 at AT, as 
well as higher VE/VCO2 values at equivalent submaximal 
workloads compared to baseline.  These changes in these 
indices could reflect a worsening of her disease status with 
regard to cardiac output and lung perfusion.  This is some-
what doubtful, however, given the improvement in all other 
measures, as well as no change in end-tidal carbon diox-
ide, an indicator of disease severity.46 The ability of Subject 
2 to attain a higher peak HR with exercise is a possible 
outcome following exercise training, and may explain the 
lower oxygen pulse as her peak HR on CPET increased 20 
beats per minute following exercise training.  Despite her 
improved exercise tolerance and presumed improvement 
in skeletal muscle aerobic metabolism, her VE/VCO2 was 
not lower at equivalent submaximal workloads following 
exercise training as might be expected.  It is not yet known 
whether consistent improvements in VE/VCO2 following 
exercise training in patients with PAH can be observed if 
disease severity remains unchanged.  

Regarding HRQL, both subjects demonstrated clini-
cally significant improvements of greater than 0.5 points31 
in the dyspnea and emotion domains of the CRQ.  Unlike 
Subject 2, Subject 1 did not improve on the fatigue domain 
or any domain on the CAMPHOR, but this may be due to 
his relatively minimal limitations in those domains.  Subject 
2 demonstrated concurrent improvements in both the CRQ 
and CAMPHOR scores.  Minimum clinically important dif-
ferences of the CAMPHOR have not yet been established.

While the role of exercise training in the comprehensive 
management of patients with PAH is promising for improv-
ing functional exercise tolerance and HRQL, there is much 
that is not known.  Both Uchi et al29 and Mereles et al30 doc-
umented no change in disease severity based on echocar-
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diography and right heart catheterization following exercise 
training.  Routine clinical follow-up for Subjects 1 and 2 at 
7 and 5 months, respectively, demonstrated no significant 
change in echocardiographic measures of disease severity 
despite maintenance of their improved clinical status.  While 
this is not surprising in light of what is observed in patients 
with COPD27 and CHF47 following sustained, ongoing ex-
ercise training, further evidence is needed to demonstrate 
other important benefits such as reduced hospitalization and 
reduced outpatient service utilization similar to emerging 
evidence in the care of individuals with COPD27 and CHF.47  
Furthermore, it is not yet clear which individuals with PAH 
might not benefit from exercise training or whether patients 
with more advanced PAH (based on NYHA-FC) can safely 
participate in and derive similar benefits from exercise train-
ing.  The individuals who have participated in exercise train-
ing trials in the published literature to date, in addition to the 
2 subjects reported here, have been carefully selected and 
screened, and may not represent the general population of 
those with PAH.

CONCLUSIONS
This case report presents 2 subjects with WHO Group 

I PAH who underwent a feasible, short course of exercise 
training.  No adverse events were noted, and both subjects 
demonstrated improvements in functional status, exercise 
tolerance, and HRQL.  These improvements were similar to 
those found in individuals with COPD and CHF, as well as 
2 previous studies investigating the effect of exercise train-
ing in those with PAH.  Further research is needed to further 
demonstrate safety, efficacy, and feasibility of exercise train-
ing in patients with PAH, with particular focus on hospital-
ization and health care utilization.
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Measures in Physical Therapy Practice: A Qualitative Study
Lefebvre, Kristin M.; Keirsey, Aliah; Anderson, Terri; 
Herbertson, Kim; Wnorowski, Heather.

Poster 4
Comparisons of Cardiovascular Endurance and Physical 
Activity Between Supervised and Home-Based 8-Week 
Exercise Training Programs in Individuals with Below-Knee 
Amputation – A Preliminary Report
Kanelakos, Brian J.; Lin, Suh-Jen; Shakja, Ujjwal.

Poster 5
A Non-traditional Approach to Cardiac Rehabilitation in the 
Dialysis Center for a Patient with End-stage Renal Disease 
following Coronary Artery Bypass Surgery: A Case Report
McVey, Lisa W.; Hillegass, Ellen. 

Poster 6
Reliability and Validity of the End Tidal CO2 from the 
Capnotrainer
Coleman, Kim W.; Millar, A Lynn; Boothby, Michelle; Currier, 
Erin; Eno, Crystal; Monsma, Kelly. 

Poster 7
Influence of Activity Levels versus Energy Intake on Percent 
Excess Weight Loss (%EWL) after Roux-en-Y Gastric Bypass 
Procedures (RYGBP)
Forbush, Steven W.; Nof, Leah; Echternach, Jack; Hill, 
Cheryl.

Poster 8
Developing a Clinical Prediction Rule for Screening 
Adolescent Females for Cardiovascular Disease Risk
Brahler, C. Jayne; Donahoe-Fillmore, Betsy

Poster 9
Changes in BMI and Blood Pressure Following a 10 Week 
Exercise and Nutrition Program for Children Who Are 
Overweight or Obese
Martino, Sharon A.; Morelli, Peter J.; Dixon, Denise.

Poster 10
Do Cardiac and Pulmonary Patients Enrolled in a Hospital-
Based Rehabilitation Program Demonstrate Clinically 
Significant Improvements?
Smith, Christine; Brahler, C. Jayne; Glenn, Terri; Anloague, 
Phil.

Poster 11
Lower Extremity Strength Training Following Acute Lung 
Transplantation: Preliminary Analysis
Smith, Barbara K.; Franceschi, Amy; Huang, Tseng T.; 
Deoghare, Harshavardhan; Martin, Daniel.

Poster 12
Physical Function, Age, and Mental Status are Related to 
Physical Activity and Exercise Self-Efficacy 3, 6, and 12 
months Following Coronary Artery Bypass Surgery
LaPier, Tanya; Cleary, Kimberly K.; Gefroh, Jesse; Graham, 
Ruthe; Hedgecock, Katlynn.  

Poster 13
Iyengar Yoga vs. Enhanced Usual Care on Blood Pressure 
in Patients with Prehypertension to Stage I Hypertension: A 
Randomized Controlled Trial
Galantino, Mary Lou; Cohen, Debbie; Bloeden, Lee Ann; 
Rothman, R.; Farrar, John T; Volger, S.; Mayor, S.; Szapary, 
Phillipe; Townsend, Raymond.

Poster 14
Effects of an Intensive Task-Specific Rehabilitation Program 
on Cardiovascular Efficiency in Individuals With Chronic 
Stroke
Fruth, Stacie J.; Combs, Stephanie; Harmon, Jennifer A.; 
Downs, Anne M.

Poster 15
The Effects of Levodopa on Norepinephrine and 
Cardiovascular Responses During Maximal Exercise in 
Parkinson‘s Disease
DiFrancisco-Donoghue, Joanne; Lamberg, Eric M.; Bono, 
Nancy; Elokda, Ahmed; Werner, William G.

Poster 16
Exercise Training Adaptations in Women with Very Low 
Initial Aerobic Capacity Levels: A Comparison Study
Pepin, Marie-Eve; Venglar, Brian; Brown, Todd; Davis, 
Amanda; Padgett, Mila; Drouin, Jacqueline S.

Poster 17
Exercise Training Adaptations in Middle Aged Women 
Participating in a Worksite Wellness Program: A Cohort 
Comparison Study
Davis, Amanda; Pepin, Marie-Eve; Brown, Todd; Venglar, 
Brian; Padgett, Mila; Drouin, Jacqueline S.

Poster 18
The Effect of Body Position on Maximum Inspiratory and 
Expiratory Pressures and Forced Expiratory Flow
Nichols, Travis; Osborn, Amy; Tindall, Kelly; Hiebert, 
Jean M. 

Poster 19
Endotracheal Suctioning and Saline Instillation: A Systematic 
Review of the Literature
Lowman, John D.; Green, Courtney; Joseph, Darren; Weeks, 
Aaron.

Poster 20
Blood Lactate Response during Maximal Exercise in 
Parkinson’s Disease On and Off Medication
DiFrancisco-Donoghue, Joanne; Lamberg, Eric M.; Werner, 
William G.
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Poster 21
Physiological Effects of Nordic Walking versus Regular Fast 
Walking on Healthy Adults: A Pilot Study
Henderson, Roberta J.; Gronner, Kristin; Laughlin, Michelle; 
O’Brien, Nicole; Pacquette, Kristy; York, Jennifer.

Poster 22
Cardiovascular Responses to Different Times of Walk using 
Standard Walker and/or Platform Walker with wheels in 
Non Weight Bearing Individuals
Adah, Felix; Greenwald, Neva F.; Kuebler, Joy C.; Pearson, 
Becca.

INSPIRATORY MUSCLE STRENGTH TRAINING IM-
PROVES WEANING OUTCOME IN FAILURE TO WEAN 
PATIENTS. 1Martin, Danny; 1Smith, Barbara K.; 3Gonzalez-
Rothi, Ricardo; 3Harman, Eloise; 1Deoghare, Harshavard­
han; 1Huang, Tseng-Tien; 4Davenport, Paul; 2Gabrielli, An­
drea.  1Physical Therapy, University of Florida, Gainesville, 
FL; 2Anesthesiology/Critical Care, University of Florida, 
Gainesville, FL; 3Medicine/Pulmonary & Critical Care, Uni­
versity of Florida, Gainesville, FL; 4Physiological Sciences, 
University of Florida, Gainesville, FL, USA.

Purpose/Hypothesis: Failure to wean (FTW) from 
mechanical ventilation (MV) is a major clinical and 
economic problem. Numerous animal studies and limited 
human data have shown that MV use rapidly leads to 
ventilator induced diaphragm dysfunction, which includes 
diaphragm atrophy and weakness and is a likely contributor 
to FTW. Several uncontrolled trials examining the effect 
of specific inspiratory muscle strength training (IMST) 
on weaning outcome exist, but no controlled trials have 
been conducted. We tested whether IMST would improve 
weaning outcome in FTW patients in a controlled trial. 
Number of Subjects: 35 subjects were randomly assigned 
to the IMST condition and 34 to a SHAM treatment.
Materials/Methods: Patients were recruited from the 
medical and surgical ICUs of an academic health center, 
and informed consent was obtained. All subjects had failed 
to wean with usual medical care. IMST was performed with 
a threshold inspiratory device, set at the highest inspiratory 
pressure tolerated. The SHAM device was a modified Pflex 
resistive inspiratory training device that provided a low 
(-2 to -3 cm H2O) inspiratory pressure load. Both groups 
completed 4 sets of 6-10 training breaths, 5 days per week. 
All subjects performed progressively longer unsupported 
breathing trials daily per protocol. The weaning criterion was 
72 consecutive hours without ventilator support. Subjects 
were blinded to group assignment, and were treated until 
weaned or 28 days. Results: Groups were similar in age, 
gender, cause of respiratory failure, amount of MV support 
required, arterial blood gases, PaO2/FiO2 ratio, dynamic 
lung compliance, lung resistance, prealbumin, smoking 
history and SAPS II score upon starting treatment. 43% 
of IMST subjects required renal replacement therapy, 

compared to 29% of SHAM subjects, p=.24. The IMST and 
SHAM groups respectively received 40±25 vs 46±32 days 
of MV support prior to starting intervention, p =.39. The 
IMST group’s training pressure increased from -7.2±2.6. 
cm H2O pre-training to - 12.3±3.6 at post-training, p < 
.0001. The IMST group improved maximal inspiratory 
pressure (MIP) from -44±19 cm H2O pretraining to 
-55±18 post-training, while the corresponding values for 
the SHAM group were -43±18 cm H2O and -45±20. The 
MIP change between groups was significant, p < .001. The 
IMST and SHAM groups were treated for 15±8 and 18±9 
days respectively, p =.13. 25 of 35 (71%) IMST subjects 
weaned, while 16 of 34 (47%) SHAM subjects weaned, 
p = .04. The number of patients needed to be treated 
with IMST to prevent a single weaning failure with the 
SHAM condition was 4. Conclusions: The results show 
that an IMST rehabilitation program can rapidly increase 
MIP and lead to an improved weaning outcome in FTW 
patients compared to usual care. Clinical Relevance: 
This is the first controlled trial examining the effect of an 
IMST rehabilitation program on weaning outcome in FTW 
patients and demonstrates a practical, strong treatment 
effect in this difficult patient population. Funded by NIH 
RO1 HD042705 to DM

ARE OXYGEN SATURATION AND HEART RATE 
CORRELATED WITH PERCEIVED FATIGUE AND DYSPNEA 
AFTER THE 6 MINUTE WALK TEST IN SURVIVORS OF 
ACUTE RESPIRATORY DISTRESS SYNDROME/ACUTE 
LUNG INJURY? 
1Ciesla, Nancy; 2Dinglas, Victor; 1Vatwani, Archana; 1Barbe, 
Cynthia; 1Graham, Meagan; 2Needham, Dale.  1Physical 
Medicine and Rehabilitation, Johns Hopkins Hospital, 
Baltimore, MD; 2Division of Pulmonary and Critical Care 
Medicine, Johns Hopkins University, Baltimore, MD, USA.

Purpose/Hypothesis  To determine the correlation between 
perceived fatigue (FATG) and dyspnea (DYSP) utilizing the 
Borg Criterion Ratio-10 (CR-10) with heart rate (HR) and 
oxygen saturation (SpO2) in survivors of acute lung injury 
(ALI) undergoing a 6 minute walk test (6MWT). Number 
of Subjects: This report is part of an ongoing multi-site, 
prospective cohort study of long-term outcomes after ALI 
(NIH Grant # P50 HL073994). Participants were initially 
mechanically ventilated and consented to 6MWT at 3 
months after ALI diagnosis. Eligibility criteria included an 
exclusion for patients with a life expectancy <6 months 
due to pre-existing disease. The 6MWT was completed by 
99 patients (54% male, median age 47) with 98 HR and 
78 SpO2 measurements available. Materials/Methods: 
Patient’s HR, SpO2 and Borg CR-10 for FATG and DYSP 
were recorded at the beginning and end of the 6MWT. 
Correlations between HR and Sp02 versus Borg scores 
were calculated. Paired and independent z tests based on 
the Fisher z-transformation were used for comparing the 
dependent and independent correlation coefficients (CC). 
Results: We compared the correlations of HR and SpO2 
versus FATG and DYSP using:  (1) measures obtained after 
completing 6MWT, and (2) the change in measures from 

Platform Presentations
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post-6MWT minus pre-6MWT. (1) Measures after 6MWT* 
HR vs. FATG:  r=0.12; HR vs. DYSP: r=0.20 (p=0.15); SpO2 
vs. FATG: r=-0.18; SpO2 vs. DYSP: r=-0.29 (p=0.11). (2) 
Change in measures pre-and post-6MWT* HR vs. FATG: 
r= 0.04; HR vs. DYSP: r= 0.10(p=0.28) SpO2 vs. FATG r=-
0.03; SpO2 vs. DYSP r=-0.14  (p=0.15) *The p-values are for 
comparison of the 2 CC in each row. Comparisons of each 
matching CC in (1) versus (2) had p>0.32. Conclusions:  
1.The correlations between the Borg CR-10 scales for DYSP 
and FATG versus HR and SpO2 physiological measurements 
are non-significantly greater when comparing the values 
after 6MWT rather than the change in these values between 
the start and end of 6MWT. 2. The Borg DYSP (vs. FATG) 
scale had a non-significantly stronger correlation with HR 
and SpO2. 3. The correlations of Borg DYSP and FATG 
scales with HR and Sp02 are not strong. The 6MWT may 
not provide an adequate exercise (EX) stimulus, or the Borg 
scale may not closely reflect these physiological measures 
after ALI. Multiple factors aside from HR and Sp02 may 
underlie these patients’ perceived DYSP and FATG. 4. 
Larger studies are needed to confirm these conclusions 
and to investigate the factors associated with patient DYSP 
and FATG after exercise. Clinical Relevance  Perceived 
exertion has been described as the single best indicator 
of physical strain. With improving ICU mortality for ALI, 
a growing number of survivors require physical therapy. 
Physical therapists frequently prescribe walking programs 
using the CR-10 scale. Although this scale is widely used 
based upon high correlations with HR in small studies of 
<20 normal subjects who cycled and performed arm EX, 
this larger-sized study demonstrated that HR and SpO2 may 
be better indicators for prescribing low intensity EX, such as 
a walking program, in patients recovering from ALI.

FURTHER EVIDENCE OF THE CLINICAL UTILITY OF THE 
SUPINE TO STAND TEST IN HEART FAILURE. 
1Healey, Lauren J.; 1Knocke, Ann; 1Dreyer, Hazel; 
1Rubenstein, Joel J.; 2Cahalin, Lawrence.
1Newton Wellesley Hospital, Newton, MA; 2Northeastern 
University, Boston, MA, USA.

Purpose/Hypothesis: The cardiovascular response (CVR) 
to orthostatic stress (OS) has been extensively examined 
in health and disease, but its clinical utility in congestive 
heart failure (CHF) has not been fully appreciated. The 
CVR to OS in patients with CHF has been observed to be 
different from that in persons without CHF. In fact, patients 
with CHF have been observed to have increased tolerance 
to OS and demonstrate a decrease, rather than the normal 
increase, in diastolic blood pressure upon standing. We 
hypothesized that patients with stable CHF will have a 
CVR to OS which will be different than that of patients 
who have a diagnosis of coronary disease without CHF, 
and that of a control group. Number of Subjects: The CHF 
group (N=39) consisted of patients with stable CHF (59% 
men, mean age 76.5) and the cardiac rehabilitation group 
(CRP) contained 39 patients with cardiovascular disease, 
but without CHF (72% men, mean age 66). The control 
group (N=20) consisted of healthy age-matched subjects 

(45% men, mean age 66.6) without known cardiac disease 
and not taking anti-hypertensive medications. Materials/
Methods: A prospective study using a convenience sample 
of CHF and CRP patients at a community hospital. Each 
subject performed 2 supine to stand trials. The first trial 
was preceded by a 5-minute supine rest, and the second 
trial was preceded by a 15-minute supine rest. The CVR 
was obtained with a Propaq monitor (Welch Allyn Inc, NY) 
and included heart rate (HR); systolic, diastolic, and mean 
arterial blood pressure (SBP, DBP, and MAP, respectively); 
ECG rhythm; and symptoms within one minute of standing. 
B-natriuretic peptide (BNP) was measured prior to OS 
testing. Statistical analyses included calculation of means 
and standard deviations, one-way and repeated measures 
ANOVA, and correlation analyses. Results: The mean age 
of the patients in the CHF group was  significantly greater 
(p<.05) than that of the other groups. The change in the 
CVR from supine to standing during Trial 2 was significantly 
less than in Trial 1. A significant decrease in DBP and MAP 
was observed in the CHF group (p<.05). The change in 
HR was not significantly different among groups and no 
significant medication effect upon CVR was observed. 
Significant correlations were observed between change 
in DBP and BNP (r=.64, p=.002), and change in MAP 
and BNP (r=.54, p=.01). Conclusions: Patients with CHF 
were observed to have a significantly lower DBP during 
OS than patients without CHF and control subjects. The 
15-minute supine rest period of Trial 2 was associated with 
less hemodynamic change than the 5-minute rest period of 
Trial 1. The significant correlations of BNP to CVR identify 
the potential role of examining the CVR to OS in patients 
with CHF. Clinical Relevance: The CVR to OS appears 
to be useful in distinguishing patients with CHF from 
individuals without CHF. Medications were not observed 
to significantly affect the CVR response enabling patients 
to continue their medical regimen during such testing. The 
CVR response of patients with CHF to OS is related to BNP 
levels and requires further investigation.

AN ALTERNATIVE LYMPHEDEMA THERAPY PROTOCOL 
FOR A PATIENT WITH LOWER EXTREMITY LYMPHEDEMA 
AND CONGESTIVE HEART FAILURE. 
1Greene, Revenda A.; 2Fowler, Rhonda B.; 1Karavatas, 
Spiridon.  1Physical Therapy, Howard University, Washington, 
DC; 2Rehabilitation Services, Doctors Community Hospital, 
Lanham, MD, USA.  

Background & Purpose: Lymphedema is a chronic condition 
characterized by the abnormal accumulation of interstitial 
fluid, due to insufficiency of the lymphatic system. The most 
common physical therapy interventions for lymphedema 
include a combination of skin care, isotonic exercise, 
manual lymph drainage, compression bandaging and 
intermittent compression therapy. Intermittent compression 
therapy is a valuable tool for the reduction and maintenance 
of lymphedema. However, use of that modality has several 
contraindications, among them congestive heart failure 
(CHF). The purpose of this case report is to illustrate the role 
of an alternative treatment protocol, without intermittent 
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compression therapy, in decreasing the (R) lower extremity 
(LE) circumference of a patient with lymphedema and CHF. 
Case Description: The patient was a 70 year old male, who 
had a quintuple coronary artery bypass graft approximately 
two years prior to physical therapy intervention. Subsequent 
to that surgery, he was diagnosed with CHF. Additionally the 
saphenous vein graft site in the (R) LE became infected. The 
patient developed venous insuffiency, which progressed 
to lymphedema in the (R) LE. At the time of the physical 
therapy examination, the patient was diagnosed with Stage 
II lymphedema in the (R) LE. The circumference of the (R) 
LE was a total of 91 cm greater than that of the (L) LE. The 
patient used a straight cane for ambulation, and his gait was 
characterized by a wide base of support with a lateral shift. 
The patient was seen as an outpatient for physical therapy, 
3 x week for 7 weeks. The use of intermittent compression 
therapy was contraindicated due to the CHF comorbidity. 
The physical therapy interventions included skin care, 
manual lymph drainage, therapeutic exercise, compression 
bandaging, and patient/family education for lymphedema 
precautions, compression bandaging and a home exercise 
program. Outcomes: After seven weeks of therapy, the 
patient achieved an reduction in (R) LE circumference of 
90.5 cm, thus making the total circumference of both LEs 
almost identical. His gait was normal, and he no longer 
required a cane for ambulation. This outcome represented 
an optimal reduction of lymphedema. The patient was able 
to maintain the reduction via the use of self bandaging, 
compression garments and a home exercise program. The 
patient was pleased with the outcome, and reported that 
he was able to perform all functional activities without 
difficulty. Discussion: The described intervention served the 
needs of this patient by promoting a significant reduction 
of the (R) LE edema. The functional recovery course of this 
patient was parallel to the ones outlined in the literature. 
This report is of descriptive nature, and the information 
provided is experiential. The intent of this case report is to 
provide fellow clinicians with an alternative lymphedema 
intervention in cases where the use of intermittent 
compression therapy is contraindicated. 

THE INFLUENCE OF CARDIOVASCULAR RISK AND 
COMORBIDITY ON PHYSICAL THERAPY OUTCOMES. 
1Scherer, Susan; 1Bartlett, Rebecca; 1McMicken, Ashlee; 
1Haugland, Deming; 1Berkshire, Sarah; 1Martina, Evan; 
1Reyes, Katherine N.  1School of Physical Therapy, Regis 
University , Denver, CO, USA.

Purpose/Hypothesis: Physical therapists routinely treat 
patients with comorbid medical conditions as part of a 
plan of care to improve physical function and quality of 
life. Exercise increases the risk of cardiovascular events 
in patients with risk of cardiovascular disease, however 
cardiovascular risk status is not routinely performed as part 
of an initial screening. Few studies have examined the effect 
of comorbidities and cardiovascular risk status on functional 
outcomes in physical therapy practice. The objective of this 
study is to examine the influence of comorbid conditions on 
physical therapy specific outcomes and the association of 

cardiovascular risk  stratification on successful versus non-
successful outcomes. Number of Subjects: 244 clinical cases 
were analyzed. Materials/Methods: This is a retrospective 
analysis of the influence of comorbid conditions and 
cardiovascular risk status on physical therapy specific 
outcomes. Regis University physical therapy students while 
on clinical rotations from 2006 to 2009 collected data on 
routine physical therapy care using outcome measures for 
5 different body regions. Patients were assigned to one of 
three cardiovascular risk strata identified by the American 
College of Sports Medicine (ACSM) based on the presence 
of comorbid risk factors. Physical therapy outcomes were 
defined as success if the minimal clinically important 
difference (MCID) was achieved on the outcome measure 
used for the body region treated. Outcomes were coded for 
success or no success based on the MCID achieved. The 
Chi-square statistical test was used to analyze differences 
in patient characteristics across the 5 body region groups. A 
logistic regression statistical analysis was used to examine 
whether cardiovascular risk status could predict success 
vs. no success. Results: The mean age of the subjects was 
43.27 years (SD±18 years). Of the subjects, 43.8% were 
classified into the low cardiovascular risk strata, 37.50% in 
the moderate risk strata and 18.8 % into the high-risk strata. 
There was no difference between the body region groups 
in any characteristic except physical activity, (p = 0.006). 
There was no statistical relationship between ACSM risk 
classification and success/no success. Also, no statistical 
significance was found between the length of treatment 
time and success/no success. Conclusions: In younger 
adults patients with predominantly low cardiovascular 
risk, cardiovascular risk status was not associated with 
poor success in physical therapy outcomes. Clinical 
Relevance: Cardiovascular risk stratification by students 
and clinicians in the physical therapy setting is feasible. 
The majority of patients seen by students were in a low 
cardiovascular risk category, which may not accurately 
represent physical therapy practice. Larger sample sizes 
and alternative methods of classifying successful physical 
therapy outcomes are suggested for future analysis. Further 
investigation is also needed as to whether cardiovascular 
risk status changes the process of delivery of care rather 
than outcomes.

A NOVEL APPROACH TO A TYPICAL CARDIAC 
REHABILITATION PROGRAM:  FOR YOUR HEART, AN 
EXERCISE DVD. 
1Cleary, Kimberly K.; 1LaPier, Tanya; 1Jamison, Ashley; 
1Beadle,Christopher.  1Eastern Washington University, 
Spokane, WA, USA.

Purpose: Participation in a cardiovascular exercise program 
is a key intervention for facilitating secondary prevention 
of cardiovascular disease (CVD). Although exercise is a 
powerful intervention, many barriers exist for patients to 
adopt and maintain exercise. Due to factors such as financial 
constraints, limited accessibility, and lack of physician 
referral, fewer than half of all patients who are eligible for 
outpatient cardiac rehabilitation (CR) programs actually 



Cardiopulmonary Physical Therapy Journal Vol 20 v No 4 v December 200924

enroll after being discharged from acute care hospitals. 
Therefore, the inpatient hospital stay may be the only 
opportunity to provide education and exercise prescription 
to many patients with CVD. Due to factors such as shorter 
lengths of stay, effective and efficient methods of providing 
health education to hospitalized patients are essential. 
The purpose of this project was to create a comprehensive 
exercise program to allow patients to exercise safely in lieu 
of or in addition to participation in a formal CR program. 
Description: The For Your Heart Exercise DVD was created 
as a resource for patients with CVD to begin or continue 
exercising following hospital discharge. Media format 
and user preferences were determined based on results 
from a previous study on availability of and confidence 
using technology within this patient population. Based on 
those results, a digital video disc (DVD) program format 
was determined to be the most feasible. For Your Heart 
is divided into three main sections: Before You Begin, 
Stretch and Strengthen, and Aerobic Workout. The Before 
You Begin section provides an overview of how to use the 
DVD, and includes safety considerations before beginning 
exercise, signs and symptoms to report to the physician, 
what to do in an emergency, and safe exercise progression. 
The Stretch and Strengthen section provides three different 
levels of difficulty: beginner, intermediate, and advanced, 
with suggestions of where to start based on prior level 
of activity, medical diagnosis, and whether return to full 
activity without restrictions has been allowed. The Aerobic 
Workout section is comprised of five segments: warm-up, 
workout segments 1, 2 and 3, and cool-down. Sections 
can be used in different combinations to alter the length 
and/or variety of the aerobic workout, ranging from 10 to 
45 minutes as the participant’s endurance and tolerance 
for exercise improves. The aerobic workout also provides 
three options for the level of intensity by following specific 
participants identified by shirt color on the DVD. Summary 
of Use: The For Your Heart Exercise DVD will be distributed 
locally to patients hospitalized for CVD or participating 
in local outpatient cardiac rehabilitation programs. Local 
distribution will include product pilot testing, which will 
ideally lead to distribution on a national level. Importance 
to Members: For Your Heart will be a useful resource for 
physical therapists and patients with CVD to facilitate the 
development of exercise self-management skills and the 
transition to maintaining independent, lifelong exercise 
behaviors.

THE RELATIONSHIP BETWEEN PHYSICAL ACTIVITY 
AND PHYSICAL FUNCTION IN INDIVIDUALS POST-
BARIATRIC SURGERY. 
1Josbeno, Deborah; 2Jakicic, John; 3Kalarchian, Melissa; 
1Sparto, Patrick J.; 2Otto, Amy. 1Physical Therapy, University 
of Pittsburgh, Pittsburgh, PA; 2Health and Physical Activity, 
University of Pittsburgh, Pittsburgh, PA; 3Psychiatry, 
University of Pittsburgh, Pittsburgh, PA, USA.

Purpose/Hypothesis: This study characterizes the physical 
activity profile and physical function of subjects 2-5 years 
post bariatric surgery. Additionally, this study examines the 

association between physical activity, physical function 
and weight loss after bariatric surgery. Number of Subjects: 
Participants included 37 adults (34 female and 3 male) with a 
mean age of 50.8 ±1.0 years. All subjects were 2-5 years post 
bariatric surgery. Materials/Methods: Physical activity was 
assessed with an activity monitor (SenseWear® Armband) 
worn for 7 consecutive days. Physical function was assessed 
using the physical function subscale of the Medical Outcome 
Short Form-36 (SF-36PF ). Standardized measures of height 
and weight were obtained on all subjects. Results: %EWL 
was 62.2 ±19.9. Objectively measured physical activity 
was 205.3 ±136.9 min/wk when activity was defined as 
≥3METs/min for bouts ≥1 min in duration. When physical 
activity was defined as ≥3 METs/min for a duration of ≥10 
minutes, the mean was 47.6 ± 69.8 min/wk. The physical 
function mean score was 85.3 ± 23.9 on SF- 36PF. %EWL 
was significantly associated with physical activity (r=0.47, 
p<0.01) and physical function (r=0.35, p=0.03). However, 
physical activity was not significantly associated with physical 
function (r=0.20, p=0.24). Conclusions: The magnitude of 
excess weight loss after bariatric surgery is related to higher 
levels of physical function and greater physical activity. 
The high physical function scores suggest that subjects are 
capable of performing most mobility activities. However, 
the lack of an association between physical function and 
physical activity may suggest that a higher level of physical 
function does not necessarily correspond to a higher level of 
physical activity participation in this patient population. Thus, 
further research is needed to understand the relationship 
between physical activity and physical function as it relates 
to surgical weight loss. Clinical Relevance: The lack of an 
association between physical activity and physical function 
suggests that barriers to the adoption of a more physically 
active lifestyle may not be fully explained by the subjects’ 
physical limitations. Thus, more work is needed to design 
interventions which are specifically targeted at increasing 
physical activity participation in this population.

LIPID AND FITNESS PROFILES OF NORMAL WEIGHT, 
OVERWEIGHT AND OBESE RURAL PREHYPERTENSIVE 
WOMEN.  
1Hageman, Patricia A.; 2Pullen, Carol H.; 3Boeckner, Linda S.; 
2Walker, Susan N. 1Physical Therapy Education, University 
of Nebraska Medical Center, Omaha, NE; 2College of 
Nursing, University of Nebraska Medical Center, Omaha, 
NE; 3Extension, University of Nebraska-Lincoln, Scottsbluff, 
NE, USA.

Purpose/Hypothesis: The purpose of this study was to 
determine the differences in lipid profiles and fitness 
levels among normal weight (BMI<25 kg/m2), overweight 
(BMI=25-29.9 kg/m2)and obese (BMI≥30 kg/m2) midlife 
and older prehypertensive rural women. The literature 
suggests that women are unaware the threat to health that 
prehypertension may pose. We were interested in whether 
there were differences in markers of cardiovascular risk, both 
lipids and fitness, related to categories of body mass index as 
peri- and post-menopausal women are vulnerable to weight 
gain. Number of Subjects: Baseline data was analyzed from 
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a convenience sample of 289 prehypertensive (BP 120-139 
mmHg Systolic or 80-89 mmHg Diastolic) rural women 
ages 40-69 who were enrolled in a clinical trial that focused 
on lifestyle changes of healthy eating and activity to reduce 
blood pressure. The women were predominately white 
(99%), aged 55.9±6.4 yrs, 83% married, 79% employed 
either full- or part-time, and 49% had a family income 
of $20,000- 59,000 with 44% having a family income 
of $60,000+. The majority of women were overweight 
(n=110;38%) or obese (n=125;43%). Materials/Methods: 
Women completed an extensive screening to confirm they 
met the strict inclusion criteria to participate in this study. 
There were numerous exclusion criteria and women were 
excluded if they were taking antihypertensive medication, 
diuretics or cortisone. Upon providing informed consent, 
baseline blood pressure was recorded as the average of 
4 measures taken during 2 separate visits one week apart 
following the JNC 7 guidelines. Height and weight were 
measured for calculation of body mass index. Following 
appropriate fasting guidelines, blood samples were taken 
and analyzed for serum lipids (total cholesterol, HDL & 
LDL, and triglycerides). As an indicator of fitness, resting 
heart rate was measured following 5 minutes of quiet sitting. 
The 1-mile walk test was used to estimate VO2max based 
upon the woman’s age, walking time, and 15-second heart 
rate upon completion of the walk. Results: Two separate 
MANOVAS with Bonferroni correction were conducted for 
lipid and fitness measures. Group differences were found for 
2 serum lipids (F=7.76, p<.001) and for 1 fitness measure 
(F=3.01, p<.001). Post-hoc analyses revealed differences 
between all 3 BMI groups for triglycerides and estimated 
VO2max, and between normal and obese women for HDL 
cholesterol. Conclusions: Triglycerides, HDL cholesterol, 
and estimated VO2max differed significantly across BMI 
categories, with the healthiest values noted among women 
in the normal weight category. Clinical Relevance: While 
prehypertension was found among women in all 3 BMI 
categories, women classified as obese had lipid and fitness 
measures that were considered high risk for cardiovascular 
disease. Blood pressure screening and health promotion 
counseling for obesity and fitness appears warranted 
for peri- and post-menopausal women as part of regular 
clinician practice. Funded by NIH NINR 2 RO1 NR04861.

Training Adaptations in Women Following 
a Nine Month Employee Wellness Program: A 
Summative Evaluation Study.
1Pepin, Marie-Eve; 1Davis, Amanda; 1Venglar, Brian; 1Brown, 
Todd; 1Padgett, Mila; 1Drouin, Jacqueline S. 1Physical 
Therapy Program, Oakland University, Rochester, MI, USA.

Purpose/Hypothesis: Physical therapists were invited 
to critically appraise the effectiveness of a nine month 
voluntary worksite wellness program through evaluation 
of changes in participants’ physiologic, anthropometric, 
and serum measures and qualitative information from 
the program director and staff. Number of Subjects: 
Following institutional board approval, 68 female 
employees (age 47.0 ± 9.9 years) signed informed 

consent and voluntarily participated in a University 
based worksite wellness program. Materials/Methods: 
The study design was a summative evaluation of pre 
and post test data and qualitative information from the 
wellness program director and staff. Subjects participated 
in a worksite program consisting of health promotion 
and wellness education, nutrition counseling, exercise 
training guidelines, and stress management opportunities. 
Participants had regular contact with health and wellness 
mentors for information, motivation and support. Prior 
to and following the nine month program, exercise 
science graduate students performed the physiologic 
and anthropometric measures, and two certified medical 
technicians at the University’s Health Center performed 
blood draws and serum analysis. Statistical analysis using 
the Wilcoxon Sign Rank test examined differences between 
pre to post test measures with p ≤.05. Results: 54 women 
(46.87 ± 10.37 yrs) completed the program. The primary 
reason given by women who left the program was lack 
of time. Modest but significant improvements were found 
following participation for resting heart rate (p<0.001), 
systolic (p=0.003) and diastolic (p=.017) blood pressure, 
body mass index (p<0.001) and weight (p<0.001). No 
clinically or statistically significant improvements were 
found for aerobic fitness measures or serum measures 
such as cholesterol profiles, triglycerides, glucose levels 
or C-reactive proteins. Qualitative assessment suggested 
that program limitations included ineffective tracking of 
participatory attendance, individualized program choices 
leading to inconsistent training adaptations, and possible 
measurement errors from predictive level fitness tests.
Conclusions: Study results suggest that the worksite 
program had positive effects on some measures of health 
and wellness for most participants. Summative evaluation 
revealed program improvements were required for tracking 
participatory attendance and intensity of training, for 
using standardized exercise tests and measures to reduce 
potential measurement errors, for consistent education on 
effective training parameters, and enhancing motivation 
to promote participation. Clinical Relevance: Data from 
this study suggests that onsite voluntary worksite programs 
are beneficial for promoting health and wellness in female 
employees; however, providing consistent exercise training 
guidelines and tracking participatory attendance including 
exercise duration and intensity are recommended to 
promote further improvements in employee health and 
wellness outcomes.

The Frequency and Use of Patient Simulators 
in U.S. Physical Therapy Schools.
1Stockert, Brad; 1Chevreaux, Laura; 1Sperry, Cristina; 
1Wooden, Adam. 1Physical Therapy, California State 
University Sacramento, Sacramento, CA, USA.

Purpose/Hypothesis: A recent study at Wake Forest Medical 
Center demonstrated that Physical Therapy (PT) reduced 
the length of patients’ hospital stay. Unfortunately there 
is a world wide shortage of physical therapists willing to 
work in acute/intensive care settings. Roskell showed that 
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the reasons physical therapists give for not working in these 
settings include: 1) fear-avoidance due to the high patient 
mortality rate; 2) dissatisfaction with professional skills 
related to working in this setting; and 3) dissatisfaction 
with professional skills related to responding to a medical 
emergency. Patient simulators come in many forms 
including life size mannequins connected to a computer 
and other electronic equipment that give the simulators 
the capacity to talk, have breath sounds, heart tones, etc. 
Simulation allows an instructor to recreate patient situations 
and emergencies that occur in acute/intensive care settings 
without compromising patient safety. The purpose of this 
study was to determine how many PT schools in the U.S. 
are currently using patient simulators and examine the 
manner in which they are being used.Number of Subjects: 
We contacted the 210 CAPTE accredited PT schools in 
the U.S. listed on the APTA website. Materials/Methods: 
We developed a 10 question survey regarding the use of 
patient simulators in PT schools. The survey was posted 
on the internet using “Flashlight” software. We contacted 
each school with an email that included a unique password 
and link to the survey. Schools that did not respond to 
the initial request for participation were sent a follow-up 
email request about 1 month later. Results: We received 
completed surveys from 140 PT schools (67% response 
rate). Sixty-one (43.7%) of the respondents reported using 
patient simulators. Forty-eight (79.0%) of the schools 
using simulators had a MD &/or RN program that utilized 
simulators. Of the PT schools that did not use simulators 
only 61.3% had a MD &/or RN program that used 
simulators. Simulators were used to train PT students to: 
take vital signs (35.5%); perform a cardiopulmonary exam 
(79.0%); perform an examination in an acute/intensive care 
setting (58.1%); &/or respond to a life-threatening medical 
emergency (46.8%). Conclusions: The results of this study 
demonstrate that the use of patient simulators is a common 
occurrence in PT schools in the U.S. Simulators are used 
most frequently for performing a cardiopulmonary exam but 
they are also being used to a significant degree to simulate 
acute/intensive care settings and life-threatening medical 
emergencies. Clinical Relevance: Most PT students never 
witness nor participate in recognizing and responding to 
a medical emergency during their clinical affiliations. 
As a result the first time most physical therapists witness 
a medical emergency is after they have completed their 
entry level training. We believe that we can use patient 
simulators in a safe environment that increases the skills 
and confidence of PT students/clinicians for work in acute/
intensive care settings and for recognizing and responding 
to medical emergencies.

Facilitating Perceived Competence in Clinical 
Decision-Making.
1Sobush, Dennis C.; 1Kontney, Laurie; 1Parker, Danille; 
2Haddenham, Kay; 3Kletch, Suzanne.  1Physical Therapy, 
Marquette University, Milwaukee, WI; 2Physical Therapy, 
Clement J. Zablocki Veterans Administration Medical Center, 
Wood, WI; 3Physical Therapy, Aurora Health Care, Franklin, 
WI, USA.

Purpose/Hypothesis: This project’s purpose was to 
determine if a unique teaching method would improve 
student perceptions of competence in clinical decision-
making. Number of Subjects: DPT students (n=58) in 
their final academic semester gave their informed consent 
to participate as part of a Cardiovascular and Pulmonary 
Physical Therapy course. Materials/Methods: Student were 
included if s/he completed: a baseline (week 3) and follow-
up (week 12)rating of perceived level of competency 
according to 8 criterion, Clinical Reasoning being one, 
from the Physical Therapist Clinical Performance Instrument 
(PTCPI); a practice assignment during week 1; and, 5 
subsequent worksheets. A deck of cards was modified to 
contain 5 suits, one for each of the 4 Preferred Practice 
Patterns (i.e. Hearts, Diamonds, Clubs, and Spades for 
Cardiovascular/Pulmonary, Integumentary, Neuromuscular, 
and Musculoskeletal, respectively) and a 5th equating to a 
personality/culture attribute. Within each suit (ex. Hearts) 
the severity of a comorbid condition decreases as the face 
value of the card increases (i.e. two of hearts - Heart Failure 
and Claudication as compared to Ace of hearts - no risk 
for CAD, CVA, or DM). One card from each suit is dealt 
to create a patient scenario. A predetermined physical 
therapy referral (i.e. “Evaluate & Treat”) in an Acute Care 
practice setting was specified. The patient scenario was 
then examined and evaluated with a decision required 
to be made (ex. whether or not to treat).More cards (from 
7 to 15)were dealt during subsequent weeks to increase 
the complexity of the patient profile. After a 20-minute 
discussion session, students turned in an assignment 
that addressed the following: 1) How did the cards dealt 
influence or alter each other? 2) How did each of the cards 
impact your physical therapy Examination and Evaluation? 
and, 3) How did the hand you were dealt alter your physical 
therapy Plan of Care? Results: At the baseline PTCPI 
assessment, 6 students (10.3%) rated themselves at or above 
entry-level competence as compared to 19 (32.8%) below 
in all 8 criterion. At follow-up, a percentage improvement 
in ratings at or above entry-level competence occurred in 
all 8 criterion (i.e. Evaluation (15.5%); Screening (17.2%); 
Plan of Care/Clinical Reasoning/Examination (19.0% 
for each); Procedural Interventions (22.4%); Cultural 
Competence (51.7%); and Safety (53.4%). Percentage 
increases in perceived competence occurred as follows: 
Plan of Care (46.5%), Safety (50%), Cultural Competence & 
Evaluation each (51.7%), Procedural Interventions (60.3%), 
Examination (63.8%), Screening (67.2%), and Clinical 
Reasoning (70.7%). Conclusions: This teaching method 
contributed to positive changes in student perceptions of 
competence in all 8 PTCPI criterion studied, especially in 
Clinical Reasoning. Clinical Relevance: A higher level of 
perceived competence is critical to success during DPT 
internships. This innovative teaching strategy challenges 
the physical therapy student to make appropriate clinical 
decisions within the context of the Guide for Physical 
Therapist Practice. 

Self Reported Frequency and Importance of Mea-
suring Heart Rate and Blood Pressure at Physi-
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cal Therapy Clinical Sites: A Descriptive Study.
1Arena, Sara K. 1Oakland University, Chesterfield, MI, USA.

Purpose/Hypothesis: Cardiovascular disease is responsible 
for nearly two in five deaths in the United States. The impact 
this has on American health requires healthcare providers 
of varied backgrounds to screen and evaluate cardiac 
measures including heart rate (HR) and blood pressure (BP). 
The Guide to Physical Therapy Practice states a physical 
therapist (PT) is to perform a systems review, including HR 
and BP. The purposes of this study was to 1) assess clinical 
site instructors (CI’s) and Doctorate of Physical Therapy 
(DPT) students current practice of assessing HR and BP in 
a variety of practice settings, and 2) to determine if there 
are correlations between the types of practice settings and 
assessment of HR and BP. Number of Subjects: A sample 
was recruited from 150 CI’s affiliated with one university’s 
physical therapy program, and 28 DPT students from the 
same university cohort. Total survey return rate was 43% 
(N=18 students, N=58 CIs). Materials/Methods: An 11-
item survey and informed consent was obtained by subjects 
through mailings. Although reliability of the survey was not 
confirmed, content and face validity were reviewed. Survey 
questions asked respondent to categorize the frequency, 
perceived importance and reasons for omission of HR and 
BP assessment. Results: The results of this study showed 
that CI’s in an outpatient setting never or seldom check HR 
(72%), compared to students in the same practice setting 
who never and seldom check HR (82%). CI’s in an acute 
care with rehab setting responded to always and about half 
the time checking HR (67%), compared to students who 
responded to always and about half the time to checking 
HR (100%). CI’s in an outpatient setting never and seldom 
check BP (85%), compared to students in outpatient settings 
who never and seldom (92%) check BP. CI’s in an acute 
care with rehab setting responded they always or about 
half the time check BP (33%) compared with students who 
responded 67%. When asked if measuring HR and BP was 
important, 87% of students and 37% of CI’s responded 
yes. Not required, checked by others, and lack of time 
were stated reasons for HR and BP omission. Conclusions: 
Students were more inclined than CI’s to believe that 
checking HR and BP was important. In an outpatient setting 
only 6% of CI’s always assess HR and BP, compared to 
an acute care with rehab setting where 33% of CI’s and 
students equally reported always assessing HR and BP. 
Limitations to this study include survey reliability and type 
I and II errors. Clinical Relevance: National emphasis on 
the prevention of cardiovascular disease and its risk factors 
has been recognized through the United States health 
objectives. HR and BP assessment may identify potential 
cardiovascular risks during a physical therapy intervention 
and assists in determining a patients’ plan of care. A PT’s 
decision to include or omit these measures could impact a 
patient’s overall health and wellness.

Anaerobic Thresholds of Patients after 
Traumatic Brain Injury: Comparison to Healthy 
Sedentary Controls.

1Amonette, William; 1Mossberg, Kurt A. 1University of Texas 
Medical Branch, Galveston, TX, USA.

Purpose/Hypothesis: The purpose of this investigation was 
to compare the anaerobic thresholds (AT) of individuals 
with a traumatic brain injury to healthy sedentary controls. 
Number of Subjects: Twelve patients who had previously 
suffered a traumatic brain injury (TBI; 7 males and 5 
females) were compared to 12 apparently healthy sedentary 
control subjects (CON; 6 males and 6 females) with no 
known history of brain injury. Participants with TBI were 
admitted to a post-acute residential treatment center and 
had no obvious physical impairments. They were admitted 
primarily for cognitive and behavioral therapy. All subjects 
gave informed written consent. Materials/Methods: 
All subjects performed a graded maximal treadmill test 
where ventilation and expired gases were measured 
continuously with an automated metabolic cart. Heart rate 
(HR) was measured with a three lead electrocardiogram. 
After testing, AT was determined using the combined 
V-Slope and ventilatory equivalent for oxygen (VE / VO2) 
increase methods that closely corresponds with the lactate 
threshold. Exercise time, relative VO2 (mL . kg-1 . min-1), 
percent of VO2 max at AT, respiratory exchange ratio (RER; 
VCO2 production / VO2 consumption), and HR at AT were 
recorded and compared (Bonferroni adjusted t-tests; alpha 
= 0.05). Results: For subjects with TBI, the AT occurred 2.9 
minutes earlier than the CON subjects (p = 0.04). The VO2 
at AT was 12.8 ± 4.6 and 20.4 ± 5.0 mL . kg-1 . min-1 in 
the TBI and CON, respectively (p = 0.001). AT occurred at 
45.8 ± 9.6% (TBI) and 57.3 ± 7.9% (CON) of maximum 
VO2 (p = 0.01). There was no difference in the RER (p = 
0.81) or HR (p = 0.37) at AT between groups. Conclusions: 
These data indicate that there is a marked difference in the 
AT of patients with a TBI compared to healthy sedentary 
individuals. While the onset of fatigue has multiple causes, 
these results suggest that the earlier onset of AT is likely 
a significant contributor to chronic fatigue experienced 
by individuals recovering from brain injury. Clinical 
Relevance: The AT values measured in this study for patients 
with a TBI are at or below the metabolic demands for many 
routine activities of daily living (e.g., sweeping, household 
laundry). When feasible, rehabilitation of patients with a 
TBI should include intense physical exercise as a primary 
intervention to improve aerobic capacity and delay the 
onset of significant anaerobic metabolism.

Reliability of an Armband Energy Expenditure 
Measurement Device: A Meta-Analysis.
1Ryde, Amanda M.; 1Bieniek, Michelle; 1Drouin, Jacqueline 
S.; 1Whittington, Tygre; 1Gellish, Ron. 1Oakland University, 
Rochester, MI, USA.

Purpose/Hypothesis: Physical therapists require accurate 
energy expenditure measures to develop safe, effective 
exercise and weight management protocols. Current 
measures require sophisticated laboratory equipment. 
A lightweight, portable armband device is available, but 
reliability has not been evaluated through systematic review 
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and meta-analysis. This meta-analysis examined differences 
and agreement between the Sensewear Armband (SWA) 
and simultaneous gold standard measures using indirect 
calorimetry (IC). Number of Subjects: 19 studies (n=1299) 
containing 54 total trials (resting, exercising, and total daily 
calories) were found that provided means and standard 
deviations in kcal/min. Materials/Methods: Systematic 
review and random effects meta-analysis were performed 
using criterion studies that compared SWA to simultaneous 
IC using stationary or portable metabolic carts. Results: 
Analysis found the combined average overall difference 
was 0.057 kcal/min (95% CI=-0.079 to 0.194), (tau 
squared= 0.177) (d=0.042), the average resting measure 
difference from 10 trials (n=428) was 0.030 kcal/min (95% 
CI = -0.074 to 0.135), (d=0.027, tau squared=0.024), the 
average exercise difference from 35 trials (n=702) was 
0.068 kcal/min (95% CI=-0.370 to 0.507), (d=0.074, tau-
squared=1.588), and total daily measure difference from 
9 trials (n=169) was 0.067 kcal/min (95% CI=-0.180 to 
0.315), (d=-0.077, tau-squared=0.116). Five studies with 13 
trials (n=316) presented only Pearson r-value terms. Average 
combined overall agreement was r=0.795 (95% CI=0.698 
to 0.863) (tau squared=0.116), average rest agreement from 
4 trials (n=106) was r=0.766 (95% CI=0.669 to 0.838),  tau 
squared< 0.001), average exercise agreement from 7 trials 
(n=179) was r=0.770 (CI=0.596 to 0.875), (tau squared= 
0.158), and average daily total measurement agreement 
for 2 trials (n=31) was r=0.915 (95% CI=0.693 to 0.979), 
(tau squared=0.154). Conclusions: Meta-analysis results 
suggest that mean SWA does not significantly differ from 
IC. Further, agreement between SWA and IC based on 
r-value correlations was good; therefore, SWA measures 
appear comparable to IC for the conditions examined. 
Further study is recommended to examine SWA reliability 
during low intensity activities and in individuals with health 
or movement limitations. Clinical Relevance: This study 
suggests that the SWA is an effective method for measuring 
energy expenditure during exercise activities.

Agreement of Armband Energy Expenditure 
Measures to Indirect Calorimetry for Activities 
of Daily Living: A Reliability Study.
1Bieniek, Michelle; 1Ryde, Amanda M.; 1Whittington, Tygre; 
1Gellish, Ron; 1Drouin, Jacqueline S. 1Oakland University, 
Rochester, MI, USA.

Purpose/Hypothesis: Physical therapists require accurate 
measures of energy expenditure to develop safe and 
effective rehabilitation protocols. The Sensewear Armband 
(SWA) Kilocalorie (Kcal) measures appear comparable to 
indirect calorimetry (IC) for exercise activities; however, 
agreement between SWA and IC has not been determined 
for low intensity activities commonly used in rehabilitation. 
In addition, agreement between SWA measures obtained 
from the right arm (RA) compared to the left arm (LA) has 
not been assessed. This study examined agreement between 
SWA and IC for rest and five activities of daily living 
(ADLs) and then examined agreement between RA and 
LA measures. Number of Subjects: Following Institutional 

Review Board approval, ten female volunteers (26.4 ± 
2.6 yrs) signed informed consent and participated in the 
study. Materials/Methods: A prospective methodological 
design assessed agreement between simultaneous IC 
using a Metabolic Cart and SWA RA and LA measures. 
Participants performed five ADLs, three times for three 
minutes (90 data points per activity), using standardized, 
timed movements. Result : Overall average Kcals for all 
activities were 2.18 ± 1.20 for IC, 2.02 ± 0.96 for RA, and 
2.00 ± .91 for LA. Overall agreement between IC and RA 
(ICC=.570, p=.500) and IC and LA (ICC=.449, p=.500) 
was not significant; RA was 6.99% lower and LA 7.95% 
lower than IC. Overall agreement between RA and LA 
was significant (ICC=.870, p=<.001) with LA 1.04% lower 
than RA. RA was not in significant agreement with IC at 
rest (ICC=.331, p=.500)at 4.35% lower, or for supine-to-sit 
transfers (ICC=.254, p=.494) at 45.47% lower; sit-to-stand 
transfers (ICC=.538, p=.439) at 30.19% lower; donning a 
sock (ICC=.192, p=.500) at 16.85% higher; combing hair 
(ICC=.434, p=.491) at 24.07% higher; and donning a shirt 
(ICC=.457, p=.459) at 60.72% higher. Conclusions: Study 
results suggest that agreement between SWA and IC Kcal 
measures were not significant during low intensity ADLs. 
Further study is recommended to determine whether 
temperature variations during rest or low intensity activities 
are not sufficient for detection and interpretation. Study 
results suggest armband measures taken from the right 
or the left arms are comparable. Clinical Relevance: The 
SWA requires further development to provide reliable 
energy  expenditure measures during rest or low intensity 
activities of daily living. Bilateral use of SWA is not 
contraindicated. 

Poster Presentations
Cardiovascular effects and energy expen-
diture in healthy normal children during 
horseback riding: A pilot study.
1Leong, Joanne; 1Henderson, Roberta; 1Hunter, Diana; 
1Frownfelter, Donna. 1Physical Therapy, Rosalind Franklin 
University of Medicine and Science, North Chicago, IL, 
USA.

Purpose/Hypothesis: The purpose of this study was to 
investigate the effects of horseback riding on the heart rate 
(HR), blood pressure (BP), rating of perceived exertion (RPE), 
and caloric expenditure of normal healthy children. It was 
expected that HR, BP, RPE, and caloric expenditure would 
increase during horseback riding. Number of Subjects: 
Twelve healthy normal children (mean age = 10.333 
years, SD=1.371 years). Materials/Methods: A parent 
of each volunteer participant completed the informed 
consent process. Participants completed a pretest survey 
and obtained pretest HR, BP, RPE, and caloric expenditure 
measurements. The participant rode in their usual horseback 
riding lesson and wore a portable heart monitor to measure 
the mean HR, maximum HR, and calories expended during 
the lesson. Posttest HR, BP, RPE, and caloric expenditure 
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measurements were obtained and participants completed 
a posttest survey. Results: There was a statistical difference 
between the maximum HR during the lesson and pretest 
HR, maximum HR and posttest HR, maximum HR and 
mean HR during the lesson, mean HR and pretest HR, 
mean HR and posttest HR, but not between the posttest HR 
and pretest HR. There was a statistical difference between 
calories expended and calories expended per minute at 
pretest and during the lesson and between the lesson and 
at posttest, but not between the calories expended and 
calories expended per minute at pretest and posttest. A high 
positive correlation existed between the participant’s mean 
HR and calories expended per minute during the lesson. 
A moderate negative correlation existed between the 
length of the lesson and the calories expended per minute 
during the lesson. A moderate-high positive correlation 
existed between the participant’s riding experience and the 
calories expended per minute during the lesson. A statistical 
difference was not found between pretest and posttest BP. 
Despite the increased HR and caloric expenditure during 
riding, approximately half of the participants reported 
horseback riding as physical exercise. This study supported 
the classification of horseback riding as a physical activity 
by the US Department of Health, ranging from moderate 
activity with general horseback riding activity and vigorous 
activity dUring horseback riding at higher speeds. The mean 
rate of calories expended per minute in this study is 3.174 
calories per minute (SD = 1.150), or approximately 190 
calories per hour. This is comparable to moderate speed 
walking. Conclusions: The results suggest an increased HR 
and caloric expenditure during horseback riding in healthy 
normal children. Further research is needed to assess what 
aspects of horseback riding – riding style, duration, speed, 
etc. – contribute to increased caloric expenditure, as well 
as whether similar or different cardiovascular changes 
and energy expenditure would be seen in children with 
pathology. Clinical Relevance: Although this pilot study 
demonstrates some physiological changes in healthy normal 
children during horseback riding, it may not necessarily be 
perceived as physical activity. 

Examination of the association between 
a child’s health behavior and the home 
environment and their HR, BMI, flexibility and 
strength measures.
1Gorman, Ira; 1Birkenstock, Stephanie J.; 1Lorenzi, Kathleen 
A.; 1Price, Grace E.  1Physical Therapy, Regis University, 
Denver, CO, USA.

Purpose/Hypothesis: Determine the association between a 
child’s health behavior and access to healthy living and their 
HR, BMI, flexibility and strength measures. Additionally, 
determine if an educational-based intervention for second 
and third graders would improve attitudes towards exercise, 
physiological measures and physical performance. Number 
of Subjects: Subjects were 54 2nd and 3rd grade students 
at The Odyssey School, an expeditionary learning charter 
school. Materials/Methods: A survey was distributed to the 
students that was completed at home with their parents. 

The survey consisted of questions regarding physical 
activity (PA) levels,attitudes about health, nutrition and the 
environment. Child’s height and weight were collected for 
pre/post comparison. Various physical performance tests 
were also administered. Following the pretest measures 
educational segments were conducted to include: small 
group discussions about nutrition and physical activity, pro-
section observation of human and cow hearts and lungs, 
and instruction on self monitoring of HR. Six months later, 
post-test measures were performed. Data analysis included 
descriptive statistics to define demographics, paired t-test 
to determine pre-and post test differences, and linear 
regression models to determine if certain behaviors or 
attitudes predicted the various outcome variables. Results: 
The cohort, with complete data sets, included 28 subjects. 
The cross-sectional group, with complete posttest data, 
included 42 subjects. Cohort data revealed a large variance 
in the percentile BMI (%BMI) with standard deviations of 
27.64 and 24.34. Only two students fell in the category 
of overweight (%BMI>95), six students were underweight 
(%BMI<5) and 20 fell into a normal range. Students showed 
positive trends towards increased PA and better nutritional 
habits, as well as increased parental PA. Cohort data 
revealed a significant change in attitudes towards healthy 
behaviors. Cross-sectional data analysis revealed 20% of the 
variance in shuttle-run can be attributed to health attitudes. 
Conclusions: Health attitudes of students and parents can 
be affected by educational interventions with subsequent 
trends towards increased PA. Future research is vital to 
further examine if this intervention model can positively 
influence a child’s attitude towards exercise, physiological 
status and physical performance. Further studies using a 
larger sample, greater age variance, diverse socioeconomic 
groups and specific educational/physical interventions are 
necessary to determine the generalizability of this research. 
Clinical Relevance: Rising levels of childhood obesity 
demonstrate a need for effective and relevant strategies 
to combat this epidemic. This research demonstrates the 
appropriateness of physical therapist lead educational 
intervention in a school based setting in relation to health 
and wellness attitudes. Emphasizing physical fitness and 
healthy lifestyles to children at a young age can positively 
affect their health attitudes as well as resonate to those 
around them.

The Use of Cardiopulmonary Objective Quality 
of Life Measures in Physical Therapy Practice: A 
Qualitative Study.
1Lefebvre, Kristin M.; 1Keirsey, Aliah; 1Anderson, Terri; 
1Herbertson, Kim; 1Wnorowski, Heather. 1Institute for 
Physical Therapy Education, Widener University, Chester, 
PA, USA.

Purpose/Hypothesis: The purpose of the study was to gather 
information regarding the use of objective cardiopulmonary 
quality of life measures among cardiopulmonary physical 
therapists, to determine their use in the clinical setting, as 
well as to determine any barriers which prevent their use. 
Number of Subjects: N = 11, all subjects were members of 
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the cardiovascular and pulmonary section and were recruited 
on the section’s list serv. A majority of subjects were board 
certified CCS. Materials/Methods: This study consisted of 
three 45 minute conference style phone interviews. Subjects 
were provided with a copy of the consent form and list of 
semi-structured interview questions prior to phone call. The 
question list contained the following questions: 1) Describe 
the setting in which you work: 2) Describe the patients on 
your primary case load: 3) Are you familiar with Quality of 
Life Measures? If so, which ones? 4) Are you familiar with 
Quality of Life Measures specific to the cardiopulmonary 
patient? 5) Are you currently using any quality of life measures 
in your practice? If yes: How are they currently being used? 
How often? Do you feel the tool used in your clinic provide 
a measure and detailed account of cardiovascular status? If 
no: What are the barriers to the use of these tools? Explain? 
What would encourage you to use an objective quality of 
life measure in your practice? Following the interview, data 
transcription began immediately. Data analysis involved 
evaluating patterns in the responses among the participants. 
Results: The following themes were obtained: 1) PTs are not 
as familiar with disease specific scales. 2) Administrative 
and cost limitations interfere with access to measures. 3) 
Current measures are not appropriate for use in the acute 
care environment due to the length of stay and acuity/
cognition of patients. 4) Function and quality of life are not 
correlating on currently available scales. 5) Measures do 
not take environment enough into consideration. 6) Trust 
in the subjective response of the patient/patient literacy 
and understanding of the tool is low. 7) A quality of life 
measure that more accurately measures depression and 
function would be of value. Conclusions: 1) Development 
of a quality of life tool for use with the short term or acute 
patient is necessary. 2) Administrative and cost barriers must 
be addressed. 3) Development of a quality of life measure 
that takes into account the relationship between function, 
environment and quality of life is necessary. 4) Education on 
disease specific quality of life measures is needed. 5) A tool 
in which depression and function’s influence on quality of 
life can be quantified should be designed. 6) Literacy of the 
patient may be biasing outcomes on quality of life measures. 
Clinical Relevance: The use of objective measure to provide 
data on quality of cardiovascular and pulmonary intervention 
is essential. This study leads to many opportunities for future 
research. 

Comparisons of cardiovascular endurance 
and physical activity between supervised and 
home-based 8-week exercise training programs 
in individuals with below-knee amputation – A 
preliminary report. 
1Kanelakos, Brian J.; 1Lin, Suh-Jen; 1Shakja, Ujjwal. 1Texas 
Womans University, Dallas, TX, USA.

Purpose/Hypothesis: The purpose of this study is to examine 
the effects of 8-week exercise programs between a supervised 
group and a home-based group on cardiovascular endurance 
and physical activity in individuals with limb amputation. 
Number of Subjects: Eight sedentary individuals with 

stable medical conditions and who walked independently 
with a prosthesis enrolled in the study. They were randomly 
assigned to either supervised fitness training or home-based 
exercise group. Four subjects with below-knee amputation 
completed the study at this time with two in each group (age: 
57±12 yr, BH: 175±12 cm, BW: 107±0.15 kg, Waist to hip 
ratio (WHR): 0.99± 0.15). Informed consent was obtained. 
Materials/Methods: Two trials of the six-minute walk test 
(6MWT) were conducted within a week before training, 
with test-retest reliability determined for the eight subjects 
(ICC=0.984). During the 6MWT, heart rate was monitored 
continuously by telemetry electrocardiogram. Blood pressure, 
oxygen saturation, and Rating of Perceived Exertion were 
recorded pre- and post-6MWT. 6MWT was conducted for all 
subjects again after training. The supervised training group 
received comprehensive aerobic, resistive (core, upper and 
lower body), and balance exercise training 3 times per week 
in our facility. The home-based group performed a walking 
program on their own and specific exercises according to 
a specially designed home exercise booklet, including 
balance and strengthening exercises with free weights. Free 
weights were provided at the initial session and upgraded in 
the 4th week. In addition, each subject was provided with a 
pedometer to record daily step counts during the 8 weeks. 
Descriptive statistics was used for analysis of the 6MWT, 
and linear regression was used to analyze the trend of step 
counts over the 8 weeks. Results: Slight improvement was 
observed for the 4 subjects: BW 105 ±30 kg, WHR: 0.96 
± 0.12. The 6MWT showed an increase in distance and a 
decrease in heart rate. Respectively, the supervised group 
showed increased distance by 3.76%, decreased heart rate 
by 12.2%; while home-based group had increased distance 
by 6.77% and increased heart rate by 0.66%. Step counts 
did not change much in the home-based group, but there 
was a moderately positive linear increase in the supervised 
training group. Conclusions: Both programs seemed to 
improve cardiovascular endurance in people with below-
knee amputation, but the supervised training group seemed 
to show a slightly better metabolic efficiency and physical 
activity. No definite conclusions could be made at this time 
yet due to the small sample, and the study is still ongoing. 
Clinical Relevance: Effective and feasible fitness programs 
for sedentary individuals with amputation are important for 
health promotion. This study may provide some insights on 
viable options of fitness training programs for individuals 
with limb amputation. Acknowledgement: We appreciate the 
funding support from the Texas Physical Therapy Foundation 
for this project.

A Non-traditional Approach to Cardiac Reha-
bilitation in the Dialysis Center for a Patient 
with End-stage Renal Disease following Coro-
nary Artery Bypass Surgery: A Case Report.
1McVey, Lisa W.; 2Hillegass, Ellen. 1Physical Therapy, 
Shenandoah University, Winchester, VA; 2Cardiopulmonary 
Specialists, Atlanta, GA, USA.

Background & Purpose: Cardiac Rehabilitation promotes 
positive outcomes after coronary artery bypass grafting 
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(CABG) surgery. Patients with end-stage renal disease (ESRD) 
have an increase risk of cardiac mortality and morbidity. 
Cardiac rehabilitation for patients with ESRD after CABG 
also produces positive outcomes. However, participation 
in cardiac rehabilitation continues to be limited due to 
lack of physician referrals, patient compliance, accessibility 
and time constraints. Can a cardiac rehabilitation program 
be implemented safely and effectively following CABG in 
a patient during dialysis sessions? Case Description: The 
patient was a 43 year old male with a history of ESRD 
requiring hemodialysis, CABG, and hypertension (HTN). 
During dialysis treatments, the patient received cardiac 
rehabilitation which included aerobic exercise and education 
for 16 weeks under the direct supervision of a physical 
therapist. Outcomes: The patient gained improvements in: 
quality of life based on the SF-36 score, exercise time, 2 
minute walk distance, and had a reduction in cardiac risk 
factors. No adverse effects occurred during the intervention. 
Discussion: A 16 week cardiac rehabilitation program may 
be implemented safely and effectively following CABG in 
a patient while undergoing concurrent dialysis. This patient 
demonstrated improved outcomes comparable to patients 
who received traditional cardiac rehabilitation following 
CABG.

Reliability and Validity of the End Tidal CO2 
from the Capnotrainer.
1Coleman, Kim W.; 1Millar, A Lynn; 1Boothby, Michelle; 
1Currier, Erin; 1Eno, Crystal; 1Monsma, Kelly. 1Physical 
Therapy, Andrews University, Berrien Springs, MI, USA.

Purpose/Hypothesis: The purpose of this study was to 
establish the validity and reliability of end-tidal carbon 
dioxide (ETCO2) measurements as obtained by the 
Capnotrainer. We hypothesized that the measures from 
the Capnotrainer would be valid and reliable for the 
measurement of ETCO2. Number of Subjects: The sample 
consists of 29 subjects for the validity portion and 30 
subjects in the reliability portion. Materials/Methods: 
This study was performed as 2 separate studies and is now 
combined for the purpose of presenting both reliability and 
validity of the Capnotrainer. Both included a sample of 
convenience of males and females over the age of 18, with 
no known respiratory disease. Subjects completed a health 
questionnaire prior to each testing session which included 
questions about stress levels and exercise habits. Subject’s 
respiration rate and CO2 were measured and recorded 
via a nasal cannula using the CapnoTrainer capnograph, 
during a series of 7 challenges, which were developed by 
a clinician. These included sitting quietly, standing quietly, 
four deep breaths, reading, timed breathing, mental math, 
and lying quietly. Time to recovery from reading and the 
deep breaths was also recorded. Reliability: Subjects were 
tested on 2 occasions, 1 week a part. Vital signs were 
recorded prior to testing. The tester was blinded to the health 
questionnaire and vitals. Validity: Additional exclusions 
for the validity study included anxiety disorders, panic 
attacks or claustrophobia. In addition to testing with the 
Capnotrainer, each subject performed the same 7 challenges 

using the MedGraphics Cardiopulmonary Exercise System, 
which uses open circuit spirometry. ICC’s were used to 
determine reliability and Pearson Correlations were used 
for validity. Relationships were considered significant if 
at the .05 level of probability. Results: ICC values ranged 
from .86 for recovery from deep breathing to a low of .56 
during supine respiration. Values for correlation between 
the two devices ranged from r = .68 to .79. Follow-up t-tests 
showed significant differences between measures from 
each of the 7 breathing activities. Conclusions: While all 
7 of the challenges were statistically reliable, none of the 
challenges were proven to be clinically reliable based on 
their interclass correlation coefficients. The ETCO2 results 
obtained by the Capnotrainer were found to be significantly 
different from those of the MedGraphics system for all 
seven challenges. Thus, the validity of the Capnotrainer for 
end tidal CO2, as compared to open circuit spirometry, is 
limited. Clinical Relevance: Emerging ideas propose that a 
capnograph could be used to detect CO2 levels that may 
result in inappropriate acid-base chemistry in the body. 
Inappropriate levels of ETCO2 might reflect the need for 
a behavioral intervention in addition to typical physical 
therapy. While our findings suggest that the validity and  
reliability of this instrument, with these tests is not high, 
other test methods or uses may be better. This tool could be 
used as a biofeedback tool, helping patients learn how to 
breathe properly and restore normal CO2 levels. 

Influence of Activity Levels versus Energy 
Intake on Percent Excess Weight Loss (%EWL) 
after Roux-en-Y Gastric Bypass Procedures 
(RYGBP).
1Forbush, Steven W.; 2Nof, Leah; 2Echternach, Jack; 2Hill, 
Cheryl. 1Physical Therapy, University of Central Arkansas, 
Conway, AR; 2Physical Therapy, Nova Southeastern 
University, Davie, FL, USA.

Purpose/Hypothesis: Purpose: Obesity is epidemic in the 
industrial world’s populations costing hundreds of billions 
of dollars to treat annually. The NIH has approved gastric 
bypass as the only predictable, medically acceptable, 
and successful intervention for loss of substantial weight 
in the morbidly obese. The RYGBP is accepted as the best 
procedural intervention to reduce and control weight in 
the morbidly obese population and numerous procedures 
are performed each year. To maximize outcomes from the 
surgery, most surgeons utilize the same interventions which 
are routinely used and deemed to be successful in the non-
surgical obese population. Non-surgical success is greatest 
with dietary control with activity used to maintain weight 
loss. The purpose of this study was to define variables that 
improve success in %EWL in this post-surgical population. 
Hypothesis: Increased activity will improve %EWL after 
bariatric surgery. Number of Subjects: 265. Return rate was 
33%. Materials/Methods:The Arizona Activity Frequency 
Questionnaire, the Arizona Food Frequency Questionnaire, 
and the SF-36 Health and Quality of Life survey were sent to 
all of the RYGBP patients who had surgery one to five years 
prior to the study and performed through the same “Center 
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of Excellence” bariatric surgery center (returned n=265 or 
33%). Results of these tools, as well as demographic and 
medical follow-up data from this patient pool, were utilized 
to determine influences of activity and dietary behaviors on 
the outcomes of BMI. Analysis was performed on all of the 
pertinent data collected through individual ANOVA testing 
to determine relationships between selected behaviors and 
outcomes. Results: There was no significant relationship 
between energy intake (measured in kilojoules) and post-
surgical % excess weight loss (%EWL). Significant differences 
were found in %EWL between patients participating in 
more energy expended in activity/day (p < 0.05), more 
hours of activity/day (p < 0.02), and those participating 
in more MET Level 3 activities/day (p < 0.03) than those 
with lower energy expended in activity/day, lower hours 
of activity/day and those with less MET Level 3 activities/
day. Conclusion: Outcomes s/p RYGBP, when measured in 
%EWL, is improved when the patient expends more energy 
in activity/day, is more active in hours of activity/day or 
is more active with higher MET Level 3 activities and is 
not significantly improved with change in energy intake. 
Clinical Relevance: As physical therapist get more involved 
with the post bariatric surgery populations, emphasis on 
energy expended in activity/day, hours of activity/day, or 
higher MET level activity/day need to be incorporated in 
post RYGBP protocols to improve post surgical outcomes 
in %EWL.

Developing a clinical prediction rule for 
screening adolescent females for cardiovas-
cular disease risk.
1Brahler, C. Jayne; 1Donahoe-Fillmore, Betsy. 1Department 
of Physical Therapy, University of Dayton, Dayton, OH, 
USA.

Purpose/Hypothesis: The purpose of the current study 
was to initiate development of a clinical prediction rule 
for identifying adolescent females at risk for developing 
cardiovascular disease using tests that can be conducted 
economically and efficiently in the school setting. Number 
of Subjects: 28 Materials/Methods: Six anthropometric 
indicators of body fatness, seven measures of physical 
fitness, and seven metabolic and hemodynamic CVD 
risk factors were measured in a convenience sample 
of 28 female high school students (15-18 years of age). 
A CVD risk score was calculated by adding the number 
of metabolic and hemodynamic prognostic factors for 
which each subject tested outside the normal reference 
range. Correlation analyses were completed to determine 
the association between the CVD risk score and other 
study variables. Stepwise linear regression analyses were 
completed to determine if anthropometric or fitness 
variables were significant predictors of the CVD risk score. 
Results: Sixteen girls had HDL cholesterol levels lower 
than 36 mg/dl, 16 had BMI greater than 25 kg/m2 (age and 
gender adjusted); 13 had TC values above 170 mg/dl; 11 
had SBP above 124 mmHg; 8 had DBP above 81 mmHg; 
6 had VLDL above 40mg/dl; 2 had TG above 168 mg/dl, 
and 2 had fasting blood glucose values above 100 mg/dl. 

None of the girls had LDL cholesterol levels above 110 mg/
dl. All anthropometric indicators of fatness were highly 
significantly correlated with CVD risk (P≤0.0001) while only 
three fitness variables reached a lower level of significance 
(P≤0.05). Waist circumference (WC) was the single best 
anthropometric or fitness predictor of the variance in CVD 
risk factors (r2 0.742; p 0.004). According to the prediction 
equation generated by this linear regression analysis, 
CVD risk could be predicted as CVD Risk = (-4.48 + (WC 
* 0.209)). Systolic blood pressure (SBP) was the single 
best predictor of the variance in CVD risk when all study 
variables were considered (r2 0.932; p 0.0001). According 
to the prediction equation generated by this linear regression 
analysis, CVD risk could be predicted as CVD Risk = (-36.56 
+ (SBP * 0.334)). Conclusions: Non-invasive measures that 
are easily obtained in the school setting may be useful in 
identifying adolescent females at high risk for developing 
CVD. This study is novel in that it focused on using non-
invasive, inexpensive, field-based measures to predict CVD 
risk in adolescent females. It is especially unique in that it 
included fitness tests as prognostic indicators for CVD risk. 
Clinical Relevance: The fact that anthropometric measures 
are significantly correlated with CVD risk in adolescents 
and WC and SBP are significantly predictive of CVD 
risk in adolescents means that such measures should be 
implemented as part of a critical pathway in identifying and 
targeting at-risk youth for early and accelerated intervention 
and referral for further testing. Further research using 
random sampling from additional populations is warranted 
for validating these prediction rules and for expanding the 
external validity of this study. 

Changes in BMI and blood pressure following 
a 10 week exercise and nutrition program for 
children who are overweight or obese.
1Martino, Sharon A.; 2Morelli, Peter J.; 2Dixon, Denise. 
1Physical Therapy, Stony Brook University, Stony Brook, NY; 
2Pediatrics, Stony Brook University Medical Center, Stony 
Brook, NY, USA.

Purpose/Hypothesis: Obesity and overweight constitute a 
health problem affecting an increasing number of children. 
Children who are overweight/obese are prone to other 
medical conditions such as high blood pressure, abnormal 
lipid profiles, insulin resistance, and type II diabetes 
mellitus. This study explored whether an exercise and 
nutrition program, for children with known cardiovascular 
risk factors, would decrease BMI and blood pressure. The 
purpose of this poster is to describe the Fit Kids for Life 
program and report the outcomes of a sample of overweight 
and obese children. Our hypothesis was that children who 
successfully completed the program would have a decrease 
in BMI and blood pressure. Number of Subjects: Children, 
aged 8-17(n=261)who had at least one cardiovascular 
risk factor (hypercholesterolemia, hypertension, or were 
overweight / obese as defined as ≥85th percentile BMI)
participated in a 10 week exercise and nutrition, lifestyle 
modification program. Materials/Methods: Children were 
either referred to the program (Fit Kids for Life) by local 
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pediatricians or self referred. Baseline height, weight, BMI 
[weight in kilograms divided by the square of height in 
meters], and blood pressure were obtained. Children and 
their families participated bi-weekly, in the 10 week program 
which consisted of 1 hour of nutritional education, and 3 
hours of structured exercise. The program was administered 
by a pediatric cardiologist, physical therapist, dietician, 
and utilized over 30 medical/ physical therapy students 
as mentors / trainers. The exercise component consisted 
of three “stations”: 1)”cardiovascular corner”- where the 
child engaged in 15-20 minutes of cardiovascular exercise, 
2)”core on the floor”- where stabilization and floor work 
using body weight were performed, and 3)”muscle mania”-
where a circuit of weight machines was performed. In 
addition, a 1.5 mile walk/jog/run was performed weekly. 
Following completion of the program, blood pressure and 
BMI were obtained. Results: At baseline, BMI = 34.05 ± 
0.45, systolic BP (mmHg) = 121.70, ± 1.14, and diastolic 
blood pressure = 70.36 ± 0.69 [all results, mean ± SEM]. 
Children who completed the program (n = 179; 68.9% 
retention) demonstrated improvement in BMI = 32.99 ± 
0.51 (p<.001), systolic BP = 114.43 ± 1.08 (p<.001), and 
diastolic BP = 65.77 ± 0.81(p<.001). Conclusions: Children 
enrolled in the Fit Kids for Life program demonstrated a 
decrease in BMI and blood pressure. This study supports 
that small changes in diet and exercise, as reinforced by 
a community based program, can improve cardiovascular 
risk factors in overweight and obese children. Clinical 
Relevance: Fit Kids for Life has been shown to improve 
cardiovascular health in overweight and obese children. 
Halting the progression of complications related to obesity 
is imperative for this generation of children who are 
anticipated to have shorter lifespans than their parents. The 
role of the physical therapist as expert in development and 
implementation of community based exercise program is 
perceivable.

Do Cardiac and Pulmonary Patients Enrolled 
in a Hospital-Based Rehabilitation Program 
Demonstrate Clinically Significant Improve-
ments?
1Smith, Christine; 1Brahler, C. Jayne; 1Glenn, Terri; 1Anloague, 
Phil. 1Department of Physical Therapy, University of Dayton, 
Dayton, OH, USA.

Purpose/Hypothesis: The primary purpose of the current 
study was to relate changes in six minute walking distance 
to changes in activities of daily living for cardiac and 
pulmonary patients upon completion of a 7-wk hospital-
based rehabilitation program. Number of Subjects: 57. 
Materials/Methods: Participation in this study was voluntary 
and based on physician diagnosis. Participants completed a 
20-hour, 7-wk Phase II OPCR. The 6MWT was conducted 
at baseline and again after completing the rehabilitation 
program. Oxygen saturation percentage (SPO2%), heart 
rate (HR), rating of perceived exertion (RPE), and shortness 
of breath (SOB) scores were recorded at baseline, at every 
minute mark during the 6MWT, and at one minute post-
exercise (recovery). Repeated measures (RM) general linear 

model (GLM) tests were completed to determine if there 
were statistically significant within-subject differences 
between pre- and post 6 MW distances (6MWD) or 
between each of the six minutes of exercise for SPO2%, 
HR, RPE, and SOB. 6 MWD was converted to metabolic 
equivalent (MET) and activities of daily living (ADL) levels. 
Results: Both the cardiac and pulmonary groups showed 
statistically significant improvements in the 6MWD (P ≤ 
00001), but not in minute-by-minute changes for SPO2%, 
HR, RPE, or SOB (p ≥ 0.05). 6 MWD, MET and ADL data 
are presented below. 
Pre 6 MWT distance: Cardiac 566.49 m; Pulmonary 440.00 m
Post 6 MWT distance: Cardiac 697.00 m; Pulmonary 519.47 m
Gain in distance: Cardiac 130.50 m; Pulmonary 79.47 m
Pre MET: Cardiac 3.26; Pulmonary 2.75
Post MET: Cardiac 3.77; Pulmonary 3.10
MET gain: Cardiac 0.51; Pulmonary 0.35
Number who increased an ADL Level: Cardiac 22 out of 
32; Pulmonary 11 out of 25
Conclusions: Previous researchers have reported that 
for increases in 6MWD to be significant they should be 
between 50 and 70 meters for pulmonary patients and 
closer to 170 meters for cardiac patients. The current 
study met these gains in pulmonary but not cardiac 
patients. However, a statistically significant mean increase 
in 6MWD does not necessarily equate to a clinically 
significant improvement for an individual patient. In the 
current study, 22 of the 32 cardiac patients increased 
one entire ADL level in response to the rehabilitation 
program which provides an alternative form of evidence 
for clinically-relevant patient improvement and program 
efficacy. Previous researchers have compared gains in 6 
MWD to questionnaire-based indices of functional status, 
subjective improvements in quality of life and dyspnea, 
and clinical measures of peak oxygen uptake and FEV1. 
To our knowledge, the current study is the first to convert 
changes in 6 MWD to changes in MET and ADL levels. 
The current study provides evidence that converting 
the change in a 6 MWD to changes in MET and ADL 
levels can provide a clinically-relevant index of patient’s 
improvement. Clinical Relevance: Converting changes 
in 6MWD to changes in MET and ADL levels provides a 
valuable metric for assessing the clinical significance of 
changes in 6MWD.

Lower Extremity Strength Training Following 
Acute Lung Transplantation: Preliminary 
Analysis.
1Smith, Barbara K.; 1Franceschi, Amy; 1Huang, Tseng T.; 
1Deoghare, Harshavardhan; 1Martin, Daniel. 1Physical 
Therapy, University of Florida, Gainesville, FL, USA.

Purpose/Hypothesis: Quadriceps weakness can account 
for a large proportion of exercise intolerance following 
lung transplantation (LT). However, optimal strength 
training doses have not been investigated for adults who 
have recently undergone LT. The purpose of this study was 
to identify changes in quadriceps strength in response to 
hospital-based rehabilitation following LT. We hypothesized 
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that high-volume strength training (HVST) would result in 
greater improvements in strength than low-volume strength 
training (LVST). Number of Subjects: Six male adults (42-
64 years) consented to participate in this IRB-approved 
study. Materials/Methods: Participants underwent training 
consisting of stretching, education, treadmill walking and 
lower extremity strength training, scheduled 5 days per week 
for up to 4 weeks. Patients were randomly assigned to receive 
either LVST (N=3), consisting of 1 set of 8 repetitions of training, 
or HVST (N=3), consisting of 3 sets of 8 repetitions every 
day of therapy. Strength training consisted of leg press, knee 
extension and knee flexion exercises between 50% and 70% 
of 1-RM. Quadriceps strength was clinically analyzed before 
and immediately after the training period using 1-RM for leg 
press and knee extension. Peak isokinetic (60 deg/s and 120 
deg/s) and isometric knee extension torque was assessed with 
a Biodex dynamometer. We tested six-minute walk distance 
(6MWD) to estimate functional mobility. Generalized 
strength was monitored using grip dynamometry. Variables 
were analyzed with Wilcoxon and Mann-Whitney U tests. 
To compare the effects of training volume on strength, data 
were normalized to body mass. Median values are reported, 
and significance was established at p<0.05. Results: Prior 
to training, BMI was significantly greater in the HVST group 
(26 vs 22, p= 0.05). Other demographic variables did not 
differ between the groups. Patients demonstrated significant 
quadriceps weakness (39% of age predicted) at the onset of 
rehabilitation. Patients began strength training a median 22 
days following surgery, and completed 17 training sessions 
over 4 weeks. Leg press 1-RM increased 28% after training 
(135 to 173 lb, p< 0.05), while knee extension 1-RM 
increased 60% (113 to 190 lb, p< 0.05). Peak isokinetic 
torque increased at slow (Pre: 136%, Post: 165% of BM, p< 
0.05) and fast (Pre: 109%, Post: 142% of BM, p< 0.05) speeds, 
in conjunction with improved isometric torque (Pre: 131%, 
Post: 154% of BM, p< 0.05). 6MWD increased significantly 
after training (400 to 1282 ft, p< 0.05). Grip strength did not 
significantly change (68.9 to 71.2 lb, p> 0.05). The degrees 
of improvement in 1-RM, torque and 6MWD did not differ 
between the training groups (p> 0.05), although post-training 
power tended to improve in the HVST group (60 deg/s, p= 
0.10). Conclusions: The results suggest that quadriceps 
strength increases with training, but HVST may provide an 
added power benefit to patients. Clinical Relevance: This 
study may help therapists identify benefits and optimal doses 
for improving quadriceps strength and function in the early 
recovery period following LT.

Physical Function, Age, and Mental Status 
are Related to Physical Activity and Exercise 
Self-Efficacy 3, 6, and 12 months Following 
Coronary Artery Bypass Surgery.
1LaPier, Tanya; 1Cleary, Kimberly K.; 1Gefroh, Jesse; 1Graham, 
Ruthe; 1Hedgecock, Katlynn.  1Eastern Washington 
University, Spokane, WA, USA.

Purpose/Hypothesis: Increased habitual physical activity 
is an important health-promoting behavior for patients to 
adopt following coronary bypass (CAB) surgery. The purpose 

of this study was to examine the relationship between 
patient functional status at the time of hospital discharge 
and physical activity level and exercise self-efficacy 3, 
6, and 12 months following CAB surgery. Number of 
Subjects: This study included 28 patients hospitalized 
following CAB surgery. Study participants were 65 years 
of age or older, within two days of discharge, and able 
to understand English. Patients who had concurrent heart 
valve replacements, new onset of stroke, or significant 
cognitive deficits were excluded from the study. Materials/
Methods: This prospective descriptive study used a sample 
of convenience recruited from a regional medical center. 
Baseline outcome measures obtained prior to hospital 
discharge included the Heart Surgery Symptom Inventory 
(HSSI), Telephone Interview of Cognitive Status (TICS), 
Timed-Up-and-Go (TUG), 2 Minute Walk Test (2MWT), 
hand grip strength (HG), and the Timed Sit-to-Stand (STS). 
Follow-up measurements of habitual physical activity level 
and exercise self-efficacy were obtained via telephone 
interview at 3, 6, and 12 months following CAB. Habitual 
physical activity level was measured using the Baecke Physical 
Activity (BPA) Questionnaire. The Self- Efficacy for Exercise 
Behaviors (SEB) Scale was used to quantify patient perceived 
confidence in exercise participation. Higher scores on the 
SEB Scale indicate better self-efficacy than lower scores. 
Data were analyzed using descriptive statistics and Pearson 
correlations. Results: Study participants were predominately 
Caucasian (100%) and men (82%), 73±7 years old with a 
BMI of 28.1±2.6 kg/m2 (mean ± SD). Baseline TUG and 
2MWT scores were correlated with BPA scores at 3, 6, and 12 
mo post-CAB surgery (r = |0.40-0.61|). In addition, baseline 
HSSI scores were correlated with follow-up SEB scores at 3 
and 6 months. Scores on the TICS were correlated with 3 mo 
SEB scores (r = 0.53) and 6 and 12 month BPA scores (r = 
0.44 and 0.60). Age was inversely correlated with 3 month 
SEB scores. Conclusions: Study results suggest that physical 
function at the time of hospital discharge is related to habitual 
physical activity level during the first year following CAB 
surgery. Symptom burden appears to be inversely associated 
with exercise self-efficacy 3-6 months post-CAB surgery. 
Additionally, patient cognitive function and age at the 
time of hospital discharge may influence habitual physical 
activity level after CAB surgery. Clinical Relevance: Patient 
functional status at the time of hospital discharge following 
CAB surgery may be an important predictor of habitual 
physical activity level. Physical therapists can identify and 
minimize exercise barriers related to functional limitations 
and thereby promote increased habitual physical activity 
level in this patient population.

Iyengar Yoga vs. Enhanced Usual Care on 
Blood Pressure in Patients with Prehyperten-
sion to Stage I Hypertension: A Randomized 
Controlled Trial.
1Galantino, Mary Lou; 2Cohen, Debbie; 2Bloeden, Lee Ann; 
2Rothman, R.; 2Farrar, John T; 2Volger, S.; 2Mayor, S.; 2Szapary, 
Phillipe; 2Townsend, Raymond. 1Richard Stockton College 
of NJ, Pomona, NJ; 2Medicine, University of Pennsylvania, 
Philadelphia, PA, USA.
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Purpose/Hypothesis: The prevalence of prehypertension 
and Stage 1 hypertension continues to increase despite 
being amenable to non-pharmacologic interventions. 
Research has shown that yoga interventions are generally 
effective in reducing body weight, blood pressure, glucose 
level and high cholesterol. Iyengar Yoga (IY) has been 
purported to reduce blood pressure though evidence 
from randomized trials is lacking. Number of Subject : 
26 and 31 subjects in the IY and EUC arms, respectively, 
completed the study. Materials/Methods: We conducted a 
randomized controlled trial to assess the effects of 12 weeks 
of IY vs. Enhanced Usual Care (EUC) (based on individual 
dietary adjustment) on 24 hour ambulatory blood pressure 
in yoga-naïve adults with untreated prehypertension or 
stage I hypertension. Results: There were no differences 
in blood pressure between the groups at 6 or 12 weeks. 
In the EUC group, 24 hr systolic blood pressure (SBP), 
diastolic blood pressure (DBP) and mean arterial pressure 
(MAP) significantly decreased by 5, 3, and 3 mm Hg, 
respectively from baseline at 6 weeks (p<0.05), but were 
no longer significant at 12 weeks .In the IY group, 24 hr 
SBP was reduced by 6 mm Hg at 12 weeks compared to 
baseline (p=0.05). 24 h DBP (p<0.01) and MAP (p<0.05) 
decreased significantly each by 5 mm Hg. No differences 
were observed in catecholamine or cortisol metabolism to 
explain the decrease in blood pressure in the IY group at 
12 weeks. Conclusions: 12 weeks of IY produces clinically 
meaningful improvements in 24 hr SBP and DBP. Larger 
studies are needed to establish the long term efficacy, 
acceptability, utility, and potential mechanisms of IY to 
control blood pressure. Clinical Relevance: Yoga, a form of 
physical activity, is rapidly gaining in popularity and has 
many health benefits. Yet healthcare providers have been 
slow to recognize yoga for its ability to improve health 
conditions, and few interventions have been developed 
that take full advantage of its benefits. Physical therapists 
have the opportunity to incorporate yoga based programs 
for patients with prehypertension or stage 1 hypertension.

Effects of an intensive task-specific rehabilita-
tion program on cardiovascular efficiency 
in individuals with chronic stroke.
1Fruth, Stacie J.; 1Combs, Stephanie; 1Harmon, Jennifer A.; 
1Downs, Anne M. 1Krannert School of Physical Therapy, 
University of Indianapolis, Indianapolis, IN, USA.

Purpose/Hypothesis: Diminished peak exercise capacity 
and increased energy demands for ambulation after 
stroke have functional and cardiovascular consequences. 
Intensive, task-specific rehabilitation programs have shown 
effectiveness for improving metabolic efficiency in persons 
with chronic stroke. However, the duration of training and 
type of activities included in these rehabilitation programs 
lack consistency in the literature. Therefore, the purpose 
of this study was to investigate how the cardiovascular 
system in individuals with chronic stroke responded to a 
short term, intense and task-specific rehabilitation program 
that included a whole-body approach. It was hypothesized 
that the group of participants would show improvements 

in cardiovascular efficiency immediately following the 
intervention and that changes would be maintained for five-
months. Number of Subjects : A group of participants (n=9) 
who were at least six months post stroke, ambulatory at the 
levels of unlimited household or limited community walker 
(Perry et al, 1995), with minimal arm and hand function 
completed all phases of the study. Materials/Methods: 
The intervention consisted of a 3.25-hour interdisciplinary 
program, five days per week for two weeks that included 
intensive, task-specific interventions for the whole body. Pre-
testing, immediate post-testing and five-month retention-
testing consisted of determining each  participant’s VO2, 
metabolic equivalents (METS), heart rate (HR), and rating of 
perceived exertion (RPE) values following a metabolic testing 
protocol. Participants were required to attain a faster walking 
speed on the final testing stage during post- and retention-
testing. Repeated measures analysis of variance (p≤0.05) 
compared mean changes in metabolic variables attained 
during the final testing stages across all measurement 
phases. Results: Participants were able to walk at faster 
treadmill speeds during the final testing stages of post- and 
retentiontesting with no statistically significant differences 
in VO2 (p=0.321), maximal HR achieved (p=0.338) or 
maximal METS (p=0.417) across the three measurement 
phases. A decrease in mean RPE was shown following 
the intervention, but the change was only statistically 
significant from pre-testing to five-month retention-testing. 
Conclusions: Following an intensive two-week rehabilitation 
program, participants with chronic stroke were able to walk 
on a treadmill at higher speeds without an increase in the 
metabolic values of VO2, HR, or METS and with a reduction 
in self-reported RPE. Clinical Relevance: The findings of 
this study indicate that a short-term, intensive, task-specific 
rehabilitation program that focuses on the whole body may 
lead to a more efficient cardiovascular response.

The Effects of Levodopa on Norepinephrine 
and Cardiovascular Responses During Maxi-
mal Exercise in Parkinson’s Disease.
1DiFrancisco-Donoghue, Joanne; 2Lamberg, Eric M.; 3Bono, 
Nancy; 4Elokda, Ahmed; 4Werner, William G. 1Physical 
Therapy, Academic Health Care Center of the New York 
College of Osteopathic Medicine (NYCOM) of the New 
York Institute of Technology (NYIT), Old Westbury, NY; 
2Department of Physical Therapy, Stony Brook University, 
Stony Brook, NY; 3Department of Family Medicine, NYCOM 
of NYIT, Old Westbury, NY; 4Department of Physical Therapy, 
NYIT, Old Westbury, NY, USA.

Purpose/Hypothesis: Exercise is a common modality used 
when treating and maintaining quality of life in individuals 
with Parkinson disease (PD). However, people with PD 
do not display normal exercise responses during graded 
exercise testing. One possible source of the abnormal 
exercise responses is the sympathetic nervous system (SNS) 
and the production of norepinephrine (NE). Levodopa, 
the most common drug used to treat PD, has been known 
to lower NE levels at rest. The purpose of this study was 
to examine how PD medication affects the autonomic 
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responses of individuals with PD during an acute exercise 
stress test. Number of Subjects: Fourteen with PD (Hoehn 
and Yahr Stage 2) and 15 healthy controls (HC) without PD. 
Materials/Methods: Participants underwent an exercise 
treadmill stress test using a Modified Bruce Protocol. Subjects 
with PD performed the test once off medication (PD-Off 
med) and then one week later on medication (PD-On med). 
Heart rate (HR), systolic blood pressure (BP), VO2, and NE 
levels were taken at rest and at peak exercise. Mixed model 
2 x 2 ANOVAs (Group x test time) were used to compare the 
PD group (either PD-Off med or PD-On med) with the HC 
group at pre-test and peak exercise. Repeated measures 2 x 2 
ANOVAs (Group x test time) were used to compare the PD-
On with the PD-Off group. Tukey’s post hoc tests were used to 
compare means when the interaction effect was significant. 
Results: At rest, HR, BP, and VO2 were similar (p>0.05), 
while NE levels were lower for the PD-On med and PD-Off 
med group as compared to the HC (p<0.05). In response to 
exercise all measures increased from resting values (p<0.05). 
At peak exercise HR, BP and NE values for the PD-On med 
and PD-Off med group were all significantly lower (p<0.05) 
than HC while VO2 was similar (p>0.05). Conclusions: 
Despite comparable peak VO2 in the HC and PD groups, the 
exercise responses were lower in those with PD regardless of 
medication state. NE was lower at rest and at peak exercise in 
both PD conditions which can help explain why HR and BP 
are lower in this population. Clinical Relevance: Autonomic 
abnormalities during exercise in those with PD appear to 
be disease manifested and not impacted by medications 
used to treat PD. Understanding these abnormalities and 
whether they are caused by disease or drug therapy allow for 
educated choices regarding exercise testing, interpretation 
and prescription.

Exercise Training Adaptations in Women with 
Very Low Initial Aerobic Capacity Levels: A 
Comparison Study.
1Pepin, Marie-Eve; 1Venglar, Brian; 1Brown, Todd; 1Davis, 
Amanda; 1Padgett, Mila; 1Drouin, Jacqueline S. 1Physical 
Therapy Program, Oakland University, Rochester, MI, USA.

Purpose/Hypothesis: This study evaluated aerobic training 
adaptations in physiologic, anthropometric, and serum 
measures in women with initial aerobic fitness levels (VO2) 
below the 30th percentile rank compared to women with 
initial VO2 levels above the 30th percentile rank. Number 
of Subjects: 14 females (46.4 ± 11.4 yrs.) with low VO2 
(22.86 ± 4.33 ml/kg/min) and 8 females (45.2 ± 10.1 
yrs.) with average VO2 levels (33.67 ± 4.98 ml/kg/min) 
participated in training. Institutional review board approval 
was received, the study was voluntary, data was confidential 
and participants signed informed consent. Materials/
Methods: Retrospective analysis of data from a nine-month 
worksite wellness program consisting of exercise training 
guidelines with opportunities for health promotion and 
wellness education through nutrition counseling, stress 
management seminars, and regular contact with health 
and fitness mentors. Pre and post test physiologic and 
anthropometric measures were performed by exercise 

science graduate students. Serum analyses were performed 
by two certified medical technicians. The Rockport 1 mile 
walk/run test was used to predict VO2. Wilcoxon Sign 
Rank test examined differences between pre and post test 
measures and Mann-Whitney U examined differences 
between groups using SPSS 11.0 with p ≤.05. Results: 
Women in the low fitness group significantly improved 
measures of VO2 (p=.001), resting heart rate (p=008), mass 
(p=.002), body fat percent (p=.048), triglycerides (p=0.020), 
and very low density lipoproteins (p=.020). VO2 increased 
3.03 ± 2.05 ml/kg/min in the low fitness group which 
was similar to improvements in the average fitness group 
of 2.62 ± 1.38 ml/kg/min (p=.311) Adaptations for other 
variable measures were not significantly different between 
groups. Conclusions: Study measures indicate that women 
with very low baseline aerobic fitness levels experienced 
improvements in physiologic, anthropometric, and serum 
measures following training. In addition, training adaptations 
were not significantly different from women with average 
VO2 levels at baseline. Clinical Relevance: Study results 
suggest that women with very low aerobic fitness levels 
can benefit from voluntary workplace wellness programs 
and that improvements are similar to those of women with 
average fitness levels. Further study is recommended using 
larger samples to confirm these findings. 

Exercise Training Adaptations in Middle Aged 
Women Participating in a Worksite Wellness 
Program: A Cohort Comparison Study.
1Davis, Amanda; 1Pepin, Marie-Eve; 1Brown, Todd; 1Venglar, 
Brian; 1Padgett, Mila; 1Drouin, Jacqueline S. 1Physical 
Therapy Program, Oakland University, Rochester, MI, USA.

Purpose/Hypothesis: This study examined physiologic, 
anthropometric, and serum adaptations in middle aged 
women participating in a 9 month voluntary worksite 
wellness program who regularly performed aerobic exercise. 
Results were compared to women in the same program, 
who did not regularly perform aerobic exercise. Number of 
Subjects: 16 females (51 ± 6.4 years) participated regularly 
in aerobic exercise training and 23 females (52.6 ± 6.07) 
comprised the non-training group. Institutional review 
board approval was received, the study was voluntary, data 
was confidential and participants signed informed consent. 
Materials/Methods: The study design was a retrospective 
analysis of data from an onsite worksite wellness and research 
program. The wellness program consisted of exercise training 
guidelines with opportunities for health promotion and 
wellness education through nutrition counseling and stress 
management seminars. Participants had regular contact 
with mentors for information, motivation and support. Pre 
and post test physiologic and anthropometric tests were 
administered by exercise science graduate students and 
two certified medical technicians at the University’s Health 
Center performed the serum analyses. Wilcoxon Sign 
Rank test examined differences between pre and post test 
measures, and Mann-Whitney U examined between group 
differences using SPSS 11.00 (p ≤.05). Results: Women in 
the training group had significant improvements in aerobic 
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capacity (p=<.001), resting heart rate (p=.014), body mass 
(p=.002), and body mass index (BMI) (p=.003). Differences 
between groups were significant for aerobic fitness 
(p<.001), body mass (p=.037), and BMI (p=.048), but not 
for resting heart rate (p=.053). Conclusions: Middle aged 
women participating in regular aerobic exercise training 
demonstrated significant improvements in physiologic and 
anthropometric measures. As the sample size was small 
and serum measures had moderate to small effects sizes, 
a larger sample of 100 subjects in each group is required 
for further analysis of changes in serum measures. Clinical 
Relevance: Study results suggest that women who regularly 
performed aerobic exercise as part of a nine month worksite 
wellness program demonstrated significant improvements 
in physiological and anthropometric measures compared 
to non-exercising women. Further study is recommended 
using larger samples particularly for serum measures where 
effect sizes were small to moderate.

The Effect of Body Position on Maximum 
Inspiratory and Expiratory Pressures and 
Forced Expiratory Flow.
2Nichols, Travis; 3Osborn, Amy; 4Tindall, Kelly; 1Hiebert, 
Jean M. 1Physical Therapy Education, Rockhurst University, 
Kansas City, MO; 2Physical Therapy, Olathe Medical Center, 
Olathe, KS;  3Physical Therapy, Menorah Medical Center, 
Overland Park, KS; 4Physical Therapy, Key Rehabilitation, 
Murfreesboro, TN, USA.

Purpose/Hypothesis: The lungs are free to move within the 
chest wall and, therefore, susceptible to internal and external 
forces. For example, the gravitational effects resulting from 
changes in body position modify the resting alignment of 
the diaphragm and abdominal contents, alter resistance 
imposed on muscles, and vary ventilation/perfusion 
relationships. The purpose of this study was to examine 
the effect of different body positions on the ability of the 
lungs to forcefully inhale and exhale. More specifically, the 
purpose of this study was to compare forced vital capacity 
(FVC), forced expiratory volume in one second as a percent 
of forced vital capacity (FEV1/FVC%), maximum inspiratory 
pressure (MIP), and maximum expiratory pressure (MEP) 
values obtained during standing, sitting, forward sitting, 
supine, and prone positions. Number of Subjects: Twenty 
healthy subjects (8 men and 12 women 25 ± 2.96 years 
of age) volunteered to participate in this study. Inclusion 
criteria consisted of: classification of low to moderate risk 
according to the American College of Sports Medicine 
ranking criteria, no history of past or present orthopedic 
injury or trunk scarring that prevented or limited chest 
movements, and no known neurological disease. Materials/
Methods: Subjects’ maximum inspiratory pressure (MIP) 
and maximum expiratory pressure (MEP) were measured 
using a Micro Direct MicroRPM Respiratory Pressure 
Meter (Lewiston, ME). Forced vital capacity (FVC) and 
forced expiratory volume in one second as a percent of 
forced vital capacity (FEV1/FVC%) were measured using 
the MedGraphics CPFS/DTM USB Spirometer (St. Paul, 
MN). Measurements were obtained in random order 

with subjects in standing, sitting, forward sitting, supine, 
and prone positions. Results: A repeated measures one-
way ANOVA revealed no significant effect of position on 
MIP, MEP, and FEV1/FVC%. However, FVC was affected 
by position (p ≤ 0.05). Follow up paired t-tests indicated 
the forced vital capacity in the supine position was 
significantly less than in the sitting, forward sitting, and 
standing positions and forced vital capacity in prone was 
less than in the sitting and standing positions (p ≤ 0.005). 
Conclusions: Results indicate body position does not affect 
the ability to generate inspiratory and expiratory pressures. 
However, horizontal positions such as supine and prone 
do result in decreased forced vital capacities. It appears the 
gravitational effects on thoracic and abdominal structures 
as well as potential restrictions imposed by contact with the 
table surface impact this movement. Clinical Relevance: 
Patients with already decreased lung volumes secondary to 
pathology may experience increased ventilation problems 
when in supine and prone positions. Patients and health 
care workers should be educated and encouraged to utilize 
more upright positions to improve lung mechanics. 

Endotracheal suctioning and saline instilla-
tion: a systematic review of the literature.
1Lowman, John D.; 1Green, Courtney; 1Joseph, Darren; 
1Weeks, Aaron. 1Department of Physical Therapy, UAB, 
Birmingham, AL, USA.

Purpose/Hypothesis: Physical therapists (PTs) in various 
settings (e.g., ICU, rehab, and home health) use endotracheal 
suctioning (ETS) as an airway clearance technique. Saline 
instillation into the endotracheal or tracheostomy tube prior 
to ETS is commonly used as it is thought to help loosen mucus 
from the tracheal wall so that more can be removed during 
the suctioning procedure. Despite the common usage of 
saline instillation during ETS by PTs, as well as nurses and 
respiratory therapists, some investigators have questioned 
its benefit and have even suggested that it is harmful. The 
purpose of this systematic review is to summarize the 
research related to saline instillation during ETS. Number 
of Subjects: A broad-based PubMed search ((“Intubation, 
Intratracheal”[Mesh] OR “Intubation, Intratracheal/
methods”[Mesh]) AND (“Sodium Chloride”[Mesh] OR 
(“Sodium Chloride/administration and dosage”[Mesh] 
OR “Sodium Chloride/standards”[Mesh])) returned 
108 citations related to endotracheal saline instillation. 
Materials/Methods: Two experienced clinicians reviewed 
the title and/or abstract (if present) of these 108 citations, 
and narrowed the list to 28 relevant human or animal 
studies. 12 of these were either reviews or letters to the 
editor, leaving 16 prospective experimental trials. Data that 
were extracted from the manuscripts conducted by several 
investigators included: human vs. animal, care setting, 
sample size, patient characteristics, study type, intervention 
details, and outcome measures. Results: Due to the lack of 
consistency in outcome measures, a meta-analysis could 
not be conducted. None of the relevant studies reported 
an increase in sputum quantity obtained from the use of 
saline instillation. Adverse outcomes included short-term 
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changes in oxygenation, heart rate, blood pressure, airway 
resistance and dyspnea, as well as the potential for lower 
airway contamination. Conclusions: There is insufficient 
evidence within the scientific literature to support the use of 
saline instillation prior to ETS. However, there is significant 
evidence of short-term detrimental effects without apparent 
long-term adverse consequences. Clinical Relevance: Use 
of saline instillation prior to ETS as an airway clearance 
adjunct should be discouraged. 

Blood Lactate Response during Maximal 
Exercise in Parkinson’s disease On and Off 
Medication.
2DiFrancisco-Donoghue, Joanne; 3Lamberg, Eric M.; 
1Werner, William G. 1Department of Physical Therapy, NYIT, 
Old Westbury, NY; 2Physical Therapy-Academic Health 
Care Center, NYIT, Old Westbury, NY; 3Department of 
Physical Therapy, Stony Brook University, Stony Brook, NY, 
NY, USA.

Purpose/Hypothesis: Plasma blood lactate concentrations 
(BL) during exercise reflect a balance between production 
and utilization. As V02 increases due to increasing 
exercise intensity, there is a corresponding increase in BL 
and norepinephrine (NE). BL is an indicator of anaerobic 
glycolysis and at the highest points of intense exercise there 
is a spike in blood lactate due to changes in ventilation 
and the shift to anaerobic metabolism. There is evidence 
that there is a relationship between NE and BL during 
exercise. NE levels rise as exercise intensity increases. 
Plasma catecholamines such as NE directly increase the BL 
concentration. Individuals with PD present with lower NE 
levels which may cause lower BL responses during exercise. 
The purpose of this study was to observe how lower NE 
levels affect BL responses during maximal exercise both 
on and off medication to see if medication influences this 
relationship. Number of Subjects: Fourteen with PD (Hoehn 
and Yahr Stage 2) and 15 healthy controls (HC) without PD. 
Materials/Methods: Participants underwent a maximal 
exercise treadmill test. Subjects with PD performed the test 
once off medication (PD-Off) and then one week later on 
medication (PD-On). VO2 and NE levels were taken at rest 
and at peak exercise. Mixed model 2 x 2 ANOVAs (Group 
x test time) were used to compare the PD group (either PD-
Off or PD-On) with the HC group at rest and peak exercise. 
Repeated measures 2 x 2 ANOVAs (Group x test time) 
were used to compare the PD-On with the PD-Off group. 
Tukey’s post hoc tests were used to compare means when 
the interaction effect was significant. Results: At rest, VO2 
measures were similar (p>0.05), while BL and NE levels 
were lower for the PD-On-med and PD-Off-med group as 
compared to the HC (p<0.05). In response to exercise, all 
measures increased from resting values (p<0.05). At peak 
exercise BL and NE values for the PD-On-med and PD-Off-
med group were all significantly lower than HC (p<0.05) 
while VO2 was similar (p>0.05). PD-On group exercised 
to the same time as the PD-off group, however both groups 
attained the same V02 in less time than HC. Conclusions: 
BL and NE levels were lower in those with PD both at rest 

and peak exercise regardless of medication state. Although 
a similar V02 was attained in all groups, maximum exercise 
was attained quicker in the PD groups. Whether or not 
lower BL was related to less exercise time, thus less skeletal 
muscle BL produced, is not able to be determined from 
this experiment. Lower NE levels seem to impact on BL 
concentrations in PD during acute exercise. The use of BL 
as a tool for assessing exercise thresholds in this population 
would not be appropriate. Clinical Relevance: As with heart 
rate and blood pressure, NE and BL response to exercise 
is suppressed. Recognition that this population does not 
fit normal guidelines for exercise responses regardless of 
medication state allows for educated choices regarding 
exercise testing, interpretation and prescription. 

Physiological Effects of Nordic Walking 
versus Regular Fast Walking on Healthy 
Adults: A Pilot Study.
1Henderson, Roberta J.; 1Gronner, Kristin; 1Laughlin, 
Michelle; 1O‘Brien, Nicole; 1Pacquette, Kristy; 1York, 
Jennifer. 1Physical Therapy, Rosalind Franklin University, 
North Chicago, IL, USA.

Purpose/Hypothesis: The purpose of this study was to 
compare the physiological effects of Nordic Walking versus 
Regular Fast Walking on healthy adults. The hypothesis 
was that Nordic Walking would increase heart rate (HR), 
blood pressure (BP), oxygen consumption, carbon dioxide 
production, respiratory rate (RR) and caloric expenditure, 
with no increase in rate of perceived exertion (RPE) when 
compared to Regular Fast Walking. Number of Subjects: 
The sample of convenience consisted of sixteen healthy 
men (12.5%) and women (87.5%) volunteer subjects. The 
mean age of subjects was 25.0 (s=4.5) years with a mean 
body mass index (BMI) of 23.0 (s=5.4). Materials/Methods: 
The research design was a Pretest-Posttest, non-randomized, 
two group design. Each subject served as their own match. 
Subjects completed two 12-minute walking trials on a 
controlled environment walking course; Trial 1, Regular 
Fast Walking and Trial 2, Nordic Walking. Subjects received 
standardized instructions. Each variable was measured by 
the same tester. A metabolic cart was used to measure 
physiological variables and Borg’s Rating of Perceived 
Exertion Scale was used to assessed RPE. Results: Descriptive 
statistics summarized demographic characteristics of the 
sample and physiological variable data. Paired t-Tests were 
used to investigate differences between Trial 1 and Trial 2 
pretest and posttest change scores for each physiological 
variable. The Wilcoxon Signed Rank test was used to 
compare RPE between the two trials. Statistically significant 
differences (alpha = 0.05) were found between trials for HR 
(p=0.00009) and RR (p=-0.045), the Nordic Walking group 
exhibiting higher values. No significant differences between 
groups were found for BP (systolic; p=0.397, diastolic; 
p=0.146), oxygen consumption (p=0.149), carbon dioxide 
production (p=0.290), caloric expenditure (p=0.128), or 
RPE (p=0.550). Conclusions: Nordic Walking compared to 
Regular Fast Walking effected a significant increase in HR 
and RR without a corresponding significant increase in RPE. 
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Although caloric expenditure was not significantly different 
between trials, the mean for the Nordic Walking group 
was greater than that of the Regular Fast Walking group. 
This suggests that as a form of aerobic exercise, Nordic 
Walking may be more beneficial than regular Fast Walking 
and that Nordic Walkers perceive less physical exertion 
than Regular Fast Walkers. Specifically, Nordic Walking 
appears to be an advantageous form of physical activity for 
young healthy persons and further research is warranted 
with other populations and outcome measures. Clinical 
Relevance: Physical Therapists, the acknowledged experts 
on exercise, increasingly consult and prescribe exercise for 
wellness and prevention. The health benefits of walking are 
well documented, however, there is a paucity of research 
on Nordic Walking. When compared to walking, Nordic 
Walking offers additional benefits of upper body muscle 
recruitment, reduced force through the lower extremities 
and assistance with balance, and thus may be a preferred 
form of exercise for some populations.

Cardiovascular Responses to Different Times 
of Walk using Standard Walker and/or Plat-
form Walker with wheels in Non Weight Bear-
ing Individuals.
1Adah, Felix; 1Greenwald, Neva F.; 1Kuebler, Joy C.; 1Pearson, 
Becca. 1University of Mississippi Medical Center, Jackson, 
MS, USA.

Purpose/Hypothesis: The purpose of this study was to 
examine the cardiovascular responses to different times of 
walk using standard walker and/or platform walker with 
wheels in a non weight bearing individuals. Number of 
Subjects: The study consisted of two phases using male and 
female physical therapy students, n=16 for Phase I and n = 
14 for Phase II. The ages of the subjects range from 22 to 
32 years. Materials/Methods: Each phase consisted of two 
parts. Phase I part I consisted of the participants ambulating 
with a standard walker (SW) and a platform walker with 
wheels (PWW) for 2 minutes looking at the differences in 
heart rate (HR), respiratory rate (RR), and blood pressure 
(BP) (before and after walk). Part II consisted of the same 
participants and same vital sign measures but they ambulate 
for 4 minutes. Phase II part I consisted of the participants 
ambulating with a SW and a PWW for 6 minutes and part II 
of Phase II, the same participants ambulated for 12 minutes 
instead of 6 minutes. The vital signs measured in Phase I 
were also measured in both times of walk in Phase II. In each 
phase, the participants ambulated with non weight bearing 
on one foot and they ambulated at a self selected pace. 
Slide Write graphic software was used to produce graphical 
representations of the results. Analysis of variance was used 
to determine the statistical significance and a confidence 
interval of 95% or a p value <0.05 was considered significant. 
Results: Results indicated that Phase I ambulation for 2 or 
4 minutes produced no statistically significant difference 
between before & after measurements of HR, SBP, and 
RR for SW and PWW. On the other hand, Phase II results 
indicated that ambulation for 6 or 12 minutes produced 
a statistically significant difference between before and 

after measurements of HR, SBP, and RR for SW and PWW 
and DBP for RW for 12 min (p<0.05). The remaining DBP 
differences were not significant (p>0.05). There were no 
significant differences in the DBP in the 6 and 12 minutes 
walks for SW & platform walker with wheels. Conclusions: 
In conclusion, our study suggests that ambulation using 
any of the gait devices in 2 or 4 minutes walks did not 
significantly increase the vital signs. On the other hand, 
there were extra cardiovascular demands on the subjects 
evidenced with the significant increase in the vital signs 
with any of the devices in 6 or 12 minutes walks. Clinical 
Relevance: Extra precaution is needed when a patient is 
ambulating for up to 6 or 12 minutes with either of the gait 
devices especially in patients with much co-morbidity or 
at acute stage of a trauma as these time periods increased 
cardiovascular vital signs. The result shows that titration of 
times of walk starting at 2 or 4 minutes may be safer for 
some patients who are at risk of cardiovascular disease.
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THURSDAY -- FEB 18
10:30- 12:30
TITLE: Feasibility of the Nintendo Wii™ for Improving 
Aerobic Capacity and Cardio-respiratory Function to En-
hance Community Engagement

AUTHORS/INSTITUTIONS: D.M. Hayes, C.A. Miller, T.L. 
Millard, Physical Therapy, North Georgia College and State 
University, Dahlonega, GA.

DESCRIPTION: Improving aerobic capacity and cardiorespi-
ratory function in individuals with physical disability present 
a challenge for physical therapists. Equipment complexity 
and poor adaptability lead to low participation in many tra-
ditional aerobic activities by persons with disability. Lack of 
aerobic activity participation lessens the ability to improve or 
maintain sufficient cardiorespiratory function necessary for 
every day activities and productive community engagement. 
Additionally measurement options commonly used such 
as vital signs are limiting and do not correlate with actual 
oxygen consumption or energy use during physical activity. 
Alternative methods for measuring functional reserve and 
quantifying aerobic intensity during activity in persons with 
disability are available and need to be further explored. The 
purpose of this course is to illustrate the effectiveness of us-
ing gaming technology, Nintendo Wii™ Sports and Wii™ Fit 
programs, for promoting improved functional aerobic reserve 
across the lifespan. Quantification of aerobic intensity dur-
ing use of interactive video game activity will be presented. 
Additionally a pediatric and geriatric case study will provide 
a forum for discussion about using the Nintendo Wii™ inter-
active gaming as an effective physical therapy intervention 
for improving dynamic balance, economy of movement, and 
cardiorespiratory function.

12:30- 2:30
TITLE: Sternal Precautions – What Do They Mean?

AUTHORS/INSTITUTIONS: L.P. Cahalin, Physical Thera-
py, Northeastern University, Boston, MA; T. Kinney LaPier, 
Physical Therapy, Eastern Washington University, Spokane, 
WA; D.K. Shaw, Physical Therapy, Midwestern University, 
Glendale, AZ.

DESCRIPTION: The purposes of this course are to provide 
the audience with an overview of the (1) surgical procedures 
used during a median sternotomy, (2) potential sternotomy 
complications and associated risk factors, (3) history of 
sternal precautions, (4) current practice of sternal precau-
tions, (5) effect of a sternotomy on function and quality of 
life, and (6) role of the physical therapist in sternal precau-
tions. An open forum discussion will end the course during 

which an exchange of information between the audience 
and speakers will be provided.

2:30- 3:30
2010 Linda Crane Memorial Lecture
Striving for Excellence – Sherrill H. Hayes, PT, PhD, Profes-
sor and Chair, Department of Physical Therapy, Miller School 
of Medicine, University of Miami, Coral Gables, FL 33146

Historically, past McMillan Lecturers have challenged us to 
define excellence in Physical Therapy academic programs.  
While some have addressed “environmental excellence,” 
there are other qualities like “institutional sagas” and “sto-
ries” that help create a unique and lasting bond between the 
faculty and  their students, inspiring a legacy of belonging 
and lasting commitment.   Building upon those qualities of 
a saga: loyalty and a credible story of uncommon effort and 
achievement, and juxtaposing these with Dr. Crane and her 
life, a vision of excellence in physical therapy educational 
programs will be explored.

FRIDAY -- FEB 19
8:00- 11:00:  Research Platforms
1:00- 3:00:  Research Platforms
TITLE: Pulmonary Rehabilitation: How to Set up a Program 
According to National Guidelines

AUTHORS/INSTITUTIONS: E. Hillegass, Cardiopulmonary 
Specialists, Inc., Dunwoody, GA; Department of PT, North 
Georgia College and State University, Dahlonega, GA; 
R. Crouch, Physical Therapy, Duke University, Durham, NC.

DESCRIPTION: This program will provide information for 
setting up a pulmonary rehabilitation program based on 
the current National Coverage Determination for Pulmo-
nary Rehabilitation (January 2010). Program components, 
appropriate criteria for patient referral, staff roles, outcome 
measures and reimbursement will be discussed. This pro-
gram is especially important and timely as the new national 
coverage guidelines will be implemented January 2010.

1:00- 3:00
TITLE: Endurance in the Rehab Population: Assessment, In-
tervention, and Outcome Measures 

AUTHORS/INSTITUTIONS: P. Bartlo, Physical Therapy, 
D’Youville College, Buffalo, NY; A. Jocoy, Physical Therapy, 
Erie County Medical Center, Buffalo, NY.

DESCRIPTION: Endurance is a key impairment seen in the 
adult neurological rehabilitation population. Impairments 
in cardiorespiratory endurance will affect activity tolerance, 

CARDIOVASCULAR & PULMONARY SECTION
CSM 2010

EDUCATIONAL PROGRAMMING
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rehabilitation participation, and patient function. As inte-
gral parts of the rehab team, physical therapists and physi-
cal therapist assistants must address issues of endurance as-
sessment, intervention, and measurement of outcomes. This 
session will guide the therapist through the utilization of 
appropriate standardized tests, as well as general interven-
tions for endurance. Measurement of endurance outcomes 
will also be presented. The primary patient populations for 
this session will be spinal cord injury (SCI), traumatic brain 
injury (TBI), and stroke. Some minor information will be 
presented in regards to patients with multiple sclerosis and 
post-polio syndrome. 

4:00- 6:00
TITLE: Cardiovascular and Pulmonary Research Update - 
Two Years (2008 & 2009) in Review.	
AUTHORS/INSTITUTIONS: L.P. Cahalin, Physical Therapy, 
Northeastern University, Boston, MA.	
	
DESCRIPTION: An interactive review of cardiovascular and 
pulmonary research published in 2008 and 2009 which has 
clinical implications for physical therapy examination and 
management. The review will focus on the methods and 
results of the reviewed literature to facilitate a better under-
standing of the results as presented by the original authors 
in their tables and figures.	

6:00- 9:00:  Cardiovascular & Pulmonary Section Mem­
bership Meeting

SATURDAY -- FEB 20
8:00 - 11:00
TITLE:  Quitters are Winners - The Role of PTs in Smoking 
Cessation

AUTHORS/INSTITUTIONS  D. Frownfelter, PT, DPT, MA, 
CCS, RRT, FCCP  (Roselind Franklin University,  North Chi-
cago, IL); P.J. Ohtake, PT, PhD  (SUNY Buffalo,  Buffalo, 
NY).

DESCRIPTION: Physical therapists commonly work with 
individuals of all ages who use tobacco. Smoking is an 
independent risk factor for cardiovascular /respiratory dis-
eases, cancers, diabetes and impairs healing thus slow-
ing the resolution of many musculoskeletal injuries. This 
course will examine the impact of tobacco use on condi-
tions that are commonly managed by physical therapists 
and the importance for physical therapists to actively advo-
cate smoking cessation. Use of the evidence-based, nation-
ally recognized 5 A’s approach to smoking cessation will 
be described, and tips for implementation in both clinical 
practice and PT curricula will be shared. The session will 
conclude with an opportunity for participants to explore 
their personal barriers to engaging in smoking cessation 
dialogue with patients through open discussion with a 
seasoned smoking cessation counselor. Upon completion 
of this course, you’ll be able to: 1) Explain the impact of 
tobacco use on healing and health across the lifespan. 2) 

Apply the 5’s program, the Ask, Advice, Refer program, and 
the Ask and Act program. 3) Discuss the effectiveness of 
different nicotine replacement therapies, behavioral coun-
seling, and combination treatments for smoking cessation. 
4) Use effective communication strategies when providing 
smoking cessation counseling. 5) Identify web based re-
sources for smoking cessation. 

1:00- 3:00
TITLE: A Systematic Evaluation of Endurance Impairments: 
The Reversible and Irreversible Components

AUTHORS/INSTITUTIONS: K.J. Dias, Physical Therapy, 
Maryville University of St Louis, St Louis, MO; S. Collins, 
Physical Therapy, University of Massachusetts, Lowell, 
Lowell, MA.

DESCRIPTION: Impaired endurance is a primary cause 
of reduced activity and participation in patients with car-
diopulmonary diseases. Endurance emerges from complex 
multi system interaction for the sustained transfer of chemi-
cal to mechanical energy required for all work demands. 
Impaired endurance has many etiologies and results in an 
inability to sustain work for a requisite period of time to 
achieve necessary goals. Central impairments of the car-
diovascular and pulmonary systems along with peripheral 
skeletal muscle impairments lead to overall deficits in oxy-
gen delivery and interact with a concomitant reduction in 
endurance. Skeletal muscle weakness from deconditioning 
and atrophy may be considered the largest reversible com-
ponent of compromised endurance within the burgeoning 
population of individuals with chronic medical conditions.  
This course provides clinicians with practical examination 
techniques for measuring central and peripheral compo-
nents of endurance caused by cardiac pump dysfunction 
or failure, pulmonary pump dysfunction (hyperinflation) or 
failure and skeletal muscle impairments. Clinicians will be 
guided through an evaluation process in recognizing the 
individual and integrated use of information collected from 
the examination tests and measures of endurance compo-
nents. Participants will be challenged to synthesize the re-
versible and irreversible components of endurance in cre-
ating effective treatment interventions and an appropriate 
prognosis for given patient scenarios.
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Title:  Early Mobility and Walking Program in the ICU

DESCRIPTION:
Physical Therapists working with patients in the ICU face complex challenges due to limited patient mobility 
due to life support, monitoring equipment, multiple medical problems, and muscle weakness. Selected 
patients in the ICU benefit from an early mobility and walking program to optimize cardiopulmonary and 
neuromuscular status. Early mobility can lead to an increase in the patient’s quality of life, higher functional 
capability, and also potentially reduce length of hospital stay with overall reduced costs. This course will guide 
clinicians through the process of managing mobility issues in adult patients in the ICU. Case reports will be 
presented to demonstrate how the early mobility and walking program can positively impact the recovery of 
selected patients in ICU.

OBJECTIVES 
Upon completion of this course, you will be able to: 
1.Identify basic equipment, lines, and tubes used in the ICU. 
2.Identify basic modes of ventilation and ventilator settings. 
3.Identify ICU patients who would benefit from early mobility and walking using clinical decision making 
skills. 
4.Understand the importance of function oriented goals for ICU patients. 
5.Identify the role of multidisciplinary team members in the management of critical care patients.

Presenter:
Christiane Perme, PT, CCS

Date: 
Wednesday, February 17, 2010
8 :00 am to 6:00 pm

Registration information:
Register through APTA online, mail or via phone

Contact:
Jennifer M Ryan, Education Chair
RUSHPTJEN@AOL.COM

Pricing:
	 Early Bird (by 12/23/2009)	 Advance (by 1/20/10)
PT Section Member	 $225.00 	 $250.00 
PTA Section Member	 $200.00 	 $225.00
APTA PT Non-Section Member	 $275.00	 $300.00
APTA PTA Non-Section Member	 $ 250.00	 $275.00
Non-Member	 $300.00	 $325.00
Section Student Member	 $150.00	 $175.00
APTA Student Member	 $175.00	 $200.00
Student Nonmember	 $200.00	 $225.00

PRECONFERENCE COURSE AT COMBINED  
SECTIONS MEETING
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Outcomes Measures: Reviews of outcome 
measures relevant to cardiovascular and/or 
pulmonary physical therapy practice should 
be written following the outline provided in 
the following article: 

Scherer S, Wilson CR. Revisiting outcomes 
assessment. Cardiopulmonary Physical 
Therapy Journal. 2007;18:21-24.

Outcome measurement articles are usually 
peer-reviewed. 

Editorials: While most of our editorials are 
commissioned to relate to papers appearing 
in the journal, we also welcome editorials 
that deal with important topics on which the 
author would like to express an opinion, i.e. 
‘hot’ topics.  Maximum 1000 words and 15 
references. 

Case Reports: Clinically interesting cases 
should be written in a maximum of 600 
words (plus 125 word abstract) with no 
more than 1 figure or table and maximum 
of 10 references. Case reports should be 
of conditions that provide new insight, 
describe rare but modifiable disorders or 
present new treatments or understanding. 
Case reports are usually peer-reviewed.  

Commentary: Commentaries include 
debate articles, long comments or personal 
observations on current research or trends 
in cardiovascular or pulmonary physical 
therapy and rehabilitation that is likely to be 
of interest to the readers. Maximum 1500 
words, 15 references and 1 table or figure.  
 
Letters to the Editor: We welcome lively, 
provocative, stimulating and amusing 
letters on general points of interest, as well 
as comments on and criticisms of articles 
previously published in the journal. Letters 
should be double spaced and signed. Please 
email an electronic copy of your letter. We 
will try to publish it as quickly as possible. 
Maximum 450 words, 5 references and 1 
table or figure. 

Clinical Reminders: Very short and simple 
resumes of Case Reports that are not unusual 
enough to be published in full, but are still 
useful messages that could be of use to the 
readers. Clinical Reminders should be of 
no more than 150 words, 1 small table or 
figure and 3 references. They do not contain 
abstracts.

Call for Authors
Attention Potential Authors:  Consider Contributing a Special Feature!

Special Features of the Cardiopulmonary Physical Therapy Journal

Special features, such as Outcomes Measures, Editorials, Case Reports, Commentaries, Clinical Reminders and Special 
Sections are published after review by the Features Editor and, when appropriate, by one or more reviewers. Individuals 
who wish to contribute any of these features should send a written proposal to the Features Editor (sscherer@regis.edu) 
BEFORE completion and submission of the manuscript. This proposal should include a description of the scope of the 
intended article, an outline and the novel aspects of the intended article. Please note that feature articles must conform 
to the general guidelines for all manuscripts.
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Call for Nominations
Linda Crane Memorial Lecture Award

History
Dr. Linda Crane was a dedicated member of the profession of physical therapy since 1970, and was 
someone who helped to create a significant part of the Cardiovascular and Pulmonary Section’s history.  
She was one of the first three APTA board certified clinical specialists in cardiopulmonary physical 
therapy (awarded in 1985), and was awarded the Lucy Blair Service Award for distinguished service to 
the profession in 1992.  In the early years of the Cardiopulmonary Section she served as Program Chair, 
Chairman of the Section (1982-86), and Delegate to the House of Delegates.

Linda’s clinical practice specialty was in the area of pediatric cardiopulmonary physical therapy, and she 
was a dedicated educator as well, having served on the faculties of University of Connecticut, University 
of Alabama at Birmingham, University of New England, and the University of Miami.  

Dr. Crane died on March 24, 1999 after a lengthy battle with metastatic breast cancer.

Purpose
To acknowledge an individual who has made outstanding and enduring contributions to the practice of 
physical therapy as exemplified in the professional career of Linda Crane.

Eligibility
Nominees for the award must:

be a member of the APTA;1.	
be a member of the Cardiovascular and Pulmonary, Education, 2.	 or Pediatrics Section;
have demonstrated excellence/expertise in either clinical practice, academic practice, or in the area 3.	
of research;
have demonstrated contributions to the Association through State, Section, or National involvement.4.	

Nature of Award
The recipient will receive a commemorative plaque which will be presented at the lecture ceremony.1.	
The Linda Crane Lecture will be published in the 2.	 Cardiopulmonary Physical Therapy Journal 
following the lecture.

Procedure for Nomination
Please submit nominations on the nominating form (available through the Cardiovascular and 1.	
Pulmonary, Education, and Pediatrics Sections’ Web sites, or from the Nominating Committee).
Nominees will be contacted for additional information, including a CV and names of potential 2.	
references.
Send materials to the Awards Committee Chairperson, as listed on the nomination form by November 3.	
1st of each year.

For additional information or to submit a nomination, please contact:

Chris L. Wells, PhD, PT, CCS, ATC
University of Maryland, School of Medicine
Department of Physical Therapy & Rehabilitation Science
Allied Health Building, Suite 215C
100 Penn St. 
Baltimore, MD 21228

cwells@som.umaryland.edu
410-706-6663 (office)
410-706-6387 (fax)
410-389-8987 (pager)
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Instructions for Authors

GENERAL INFORMATION
CARDIOPULMONARY PHYSICAL THERAPY JOURNAL is 
the official journal of the Cardiovascular and Pulmonary 
Section of the American Physical Therapy Association.  
Manuscripts and other works submitted for review and 
publication should contribute to the science and practice 
of physical therapy as they relate to cardiovascular and 
pulmonary practice or medicine.  A primary purpose of 
the Journal is to present responsible, reliable, and up-to-
date information that is of significant scientific and/or 
clinical value in the fields of cardiovascular and pulmonary 
evaluation and rehabilitation.  The Editor-in-Chief reserves 
the right to return, without review, any manuscript that does 
not meet Journal criteria.  The Editorial Board adheres to 
the “Uniform Requirements for Manuscripts” submitted to 
biomedical journals.  Those requirements can be accessed 
at http://www.icmje.org.   All materials accepted for 
review are privileged communications.  Author identity is 
blinded from reviewers and all correspondence is sent to 
the first author named on the manuscript, unless otherwise 
requested.

Articles are received with the understanding that the 
manuscript is an original work that has not been previously 
published, nor is it under consideration by another 
publication.  Authors who submit a manuscript that contain 
substantially similar content that has been published or 
is currently being considered elsewhere for publication, 
must inform the Editor-in-Chief and provide her with the 
a copy of the other article.  The Editor-in-Chief will make 
the determination of the duplicative nature of the submitted 
manuscript and may decide that the submitted manuscript 
is unacceptable for publication in the Cardiopulmonary 
Physical Therapy Journal. Manuscripts should be submitted 
electronically with the manuscript preferably in one 
Microsoft Word file (version 2007 preferred).  In addition, 
the cover letter and any permission to reprint should be 
included in separate files.  

Email submission materials to :
Anne K. Swisher, PT, PhD, CCS
West Virginia University
Division of Physical Therapy
PO Box 9226 HSC
Morgantown, WV 26506-9226
Phone: 304/293-1319
FAX: 304/293-7105
Email: aswisher@hsc.wvu.edu

MANUSCRIPT CATEGORIES
In order for a manuscript to be considered for review, it 
must fit into one of the following categories:

Research Report includes any original research study with 
an experimental, quasi-experimental, or non-experimental 
design. Pilot studies that add to the current body of 

knowledge in cardiovascular or pulmonary physical therapy 
will be considered as well.

Case Report focuses on a patient or group of patients and 
describes an element of cardiovascular or pulmonary 
physical therapy practice, which has not been previously 
documented in the literature.

Clinical Perspective is a scholarly paper that expounds 
on a specific approach to patient care. The paper may 
provide a theoretical or practical basis for practice or 
address professional issues in cardiovascular or pulmonary 
physical therapy. Authors may nominate themselves through 
communication with the Editor-in-Chief. References are 
required to support the opinion included in the paper.

Literature Review is a critical analysis of literature on 
a specific topic of interest related to cardiovascular or 
pulmonary physical therapy. Authors may nominate 
themselves through communication with the Editor.

PREPARATION OF MANUSCRIPTS
Authors should consult the latest edition of the American 
Medical Association (AMA) Manual of Style, 10th ed. 
(Available from Lippincott, Williams, & Wilkins, Customer 
Service, PO Box 1600, Hagerstown, MD 21740-1600, 
USA) The manual includes details of acceptable style 
and format, and specifics of manuscript preparation and 
submission.

Manuscripts electronic files should be double-spaced with 
1-inch margins on sides, top, and bottom.  The following 
sections should be on a separate page:  title page, abstract 
with 2-3 keywords, text, acknowledgments, references, 
individual tables, figure legends, and appendices. Number 
pages consecutively, beginning with the title page. For 
purposes of more objective reviewing, do not include the 
primary author’s name on each page. Publication may be 
delayed if manuscripts do not follow the recommended 
guidelines.

ORGANIZATION OF MANUSCRIPTS
Title page: Title page should include title of the manuscript, 
author name(s), affiliation of author(s), highest academic 
degree, and a footnote indicating a corresponding address 
for use by readers (e.g., This footnote should begin with the 
words: “Address correspondence to:”).

Abstract: The abstract should be double-spaced and written 
in 200 words or less. Abstracts for research papers should 
be structured and include following headings: Purpose, 
Methods, Results, and Conclusions. Abstracts for other 
papers should include Purpose, Summary of Key Points, 
and a Statement of Conclusions or Recommendations.  
Include 2-3 key words.
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Text: Double-space the copy and organize with side 
headings including: Introduction and Purpose, Methods, 
Results, Discussion and Conclusions. Use additional 
headings to assist reader in understanding the organization 
of the content.

Acknowledgements: All references to grant support should 
be included here. Other acknowledgments are optional.

References: Indicate references by superscripts, numbered 
consecutively, in the text, tables, and legends. The reference 
list should be numbered consecutively and presented on a 
separate sheet after the text. Follow the instructions in the 
AMA Manual of Style, and double-space throughout.  Use 
abbreviations for journals that reflect current practice in 
Index Medicus.

Tables: Tables should appear following the References with 
each table on a separate page.. Title all tables and number 
them consecutively in the order of their appearance in the 
text. 

Figures: Figures should follow references and tables 
(if applicable) on separate pages.  Captions should be 
included underneath each figure.  Each figure must be 
prepared according to the AMA Manual of Style, Section 
2.14.  Signed photographic release forms must accompany 
photographs of individuals.

Appendices: Number these consecutively. Use appendices 
for material that is not suited for figures, tables, or text, but 
that is essential for reader to understand the content of the 
manuscript.

Cover letter: Authors are expected to disclose in the 
cover letter any commercial associations that might pose 
a conflict of interest in connection with the submitted 
article. All funding sources supporting the work should be 
acknowledged in a footnote on the title page. All affiliations 
with or financial involvement in any organization or entity 
with a direct financial interest in the subject matter or 
material of the research discussed (e.g., employment, 
consultancies, stock ownership, or other equity interest, 
patent-licensing arrangements) should be cited in a cover 
letter. This information will be held in confidence by the 
Editor-in-Chief during the review process. If the manuscript 
is accepted, the Editor-in-Chief will discuss with the 
author(s) how best to disclose the relevant information. The 
cover letter must include the following statement:

“In compliance with the Copyright revision Act of 1976, the 
undersigned author or authors warrant that they have sole 
ownership of the work submitted, that the work is original and 
has never been published, and that the author or author(s) 
have full powers to grant such rights. In consideration 
of the Editorial Board of the Cardiopulmonary Physical 
Therapy Journal taking action in reviewing and editing my 
(our) submission, the author (authors) undersigned hereby 
transfer(s), assign(s), or otherwise convey(s) all copyright 

ownership to the Cardiopulmonary Physical Therapy 
Journal in the event that such work is published in the 
Cardiopulmonary Physical Therapy Journal. In addition, 
the author or authors hereby grant the Editorial Board and 
editorial staff the right to edit, revise, abridge, condense, 
and translate the foregoing work.”

It is preferable that a cover letter with signatures from 
all authors be mailed to the editor; however, faxed or 
scanned copies of the cover letter with signatures will be 
acceptable.

Protection of Human Subjects:  The name of the Institutional 
Review Board that approved the research protocol must 
be included in the Methods section of the manuscript.  
Furthermore, the Methods section must contain a statement 
that informed consent was obtained and that the rights of 
the subjects were protected.
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