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<LEAP> highlights the findings and
application of Cochrane reviews
and other evidence pertinent to
the practice of physical therapy.
The Cochrane Library is a respected
source of reliable evidence related
to health care. Cochrane system-
atic reviews explore the evidence
for and against the effectiveness
and appropriateness of interven-
tions—medications, surgery, educa-
tion, nutrition, exercise—and the evi-
dence for and against the use of diag-
nostic tests for specific conditions.
Cochrane reviews are designed to
facilitate the decisions of clinicians,
patients, and others in health care by
providing a careful review and inter-
pretation of research studies pub-
lished in the scientific literature.1
Each article in this PTJ series summa-
rizes a Cochrane review or other sci-
entific evidence on a single topic and
presents clinical scenarios based on
real patients or programs to illustrate
how the results of the review can be
used to directly inform clinical deci-
sions. This article focuses on an
80-year-old woman with heart failure
and the impact of exercise training
on adverse event risk and quality of
life. Can exercise training reduce
the risk of adverse events and
improve the quality of life in individ-
uals with heart failure?

Approximately 5.7 million Ameri-
cans are now diagnosed with heart
failure (HF), with a current inci-
dence of 670,000 new cases each
year.2 Approximately 1 million hos-
pital discharges were attributable to
HF in 2007, a trend that has not
changed since 1997.2 Similar statis-
tics have been observed throughout
the world, and the cost of medical
care for HF constitutes a substantial
proportion of total health care
expenditure.2,3 Given the aging
trends in the US population and
other nations and the fact that HF
primarily affects the elderly popula-
tion, the incidence, prevalence, and
hospitalization and mortality rates of
this cardiac condition will likely
increase.2,3 These statistics clearly
demonstrate the magnitude of HF’s
current effect on health care systems
on a global scale.2,3

Functional impairment and dimin-
ished quality of life are hallmark
characteristics of HF.4–7 The cardio-
vascular, pulmonary, and musculo-
skeletal systems are all negatively
affected by HF to varying degrees,
and the magnitude by which they
are impacted correlates with the
degree of functional impairment
observed clinically.4,5 The muscle
hypothesis of chronic heart failure
provides a comprehensive rationale
of how left ventricular dysfunction,
over time, can have substantial det-
rimental effects on multiple physio-
logic systems and produce the
signs and symptoms associated with
HF.6,7 Fortunately, exercise training
has repeatedly been shown to
improve aerobic capacity and mus-
cle strength in patients diagnosed
with HF when appropriate training
stimuli are provided.8–12

The impact of exercise rehabilitation
on risk of adverse events and quality
of life in patients with HF was not
addressed in a Cochrane review pub-
lished in 2004 due to a lack of data
at the time of publication.12 Thus,
the 2010 Cochrane review by Davies
et al13 sought to extend the initial
review conducted in 2004 and deter-
mine the effects of exercise-based
rehabilitation on mortality, hospital-
izations, and quality of life in patients
with HF. Nineteen randomized con-
trolled trials, with a total of 3,674
participants, were included in this
analysis. A single trial (Heart Failure
and A Controlled Trial Investigating
Outcomes of Exercise TraiNing
[HF-ACTION]) contributed more
than 60% of the participants
included in the final analysis.14 The
Table outlines the findings of the
2010 Cochrane review.

Take-Home Message
The Cochrane review by Davies et
al13 showed no significant differ-
ence in mortality between exercise
and usual care. Importantly, exer-
cise training did not result in an
increase in mortality. The number
of HF-related hospitalizations was
significantly less in individuals par-
ticipating in exercise training.
Lastly, studies assessing the impact
of exercise training on quality of
life clearly demonstrated a signifi-
cant improvement following exer-
cise intervention compared with
usual care. The improvement in
quality of life was consistent regard-
less of the tool that was utilized to
quantify this important clinical
variable. These findings add valu-
able information to the previous
Cochrane review that clearly demon-
strated exercise training significantly
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improves functional capacity in
patients with HF.12

Case #11: Applying
Evidence to a
Patient With Acute HF
Is an exercise training program
likely to benefit an 80-year-old
woman with recurrent episodes
of acute HF requiring frequent
hospital admission?
Mrs X is an 80-year-old woman with
a recent admission to a skilled nurs-
ing facility (SNF) after 1 week of hos-

pitalization for acute decompensated
HF accompanied by marked dys-
pnea, fatigue, and activity intoler-
ance. Over the previous 6 months,
she was admitted to the hospital
with acute decompensated HF 4
times. She reported difficulty sleep-
ing in bed over the past several
months due to an abrupt need to
urinate and difficulty breathing
after lying supine for approximately
30 minutes and had been sleeping
in a reclining chair in a minimally
reclined position (almost upright)

for the month prior to admission to
the hospital. The patient has been
using a rolling walker to assist ambu-
lation for the past several months,
but she has fallen several times dur-
ing ambulation, reporting that her
“legs just give out.” She was unable
to participate in gait training during
the recent hospitalization due to fear
of falling, but initiated a strength and
gait/balance training program at the
SNF. Mrs X’s home ambulation had
been limited to her bedroom, bath-
room, and living room, occupying a

Table.
Key Results From the 2010 Cochrane Review13,a

➢ Nineteen randomized controlled trials, with a total of 3,647 participants, were included in the review. The majority of the included trials had cohorts
of between 20 and 200 participants. One trial had 2,331 participants.

➢ The average ages of the participants in the included studies were between 43 and 72 years. The 19 trials predominantly recruited male patients, and
the 4 studies that reported race enrolled mostly Caucasian individuals. Four trials followed participants for �12 months following exercise
rehabilitation.

➢ Key exercise rehabilitation program characteristics for the 19 included studies are described below:
● All studies included aerobic exercise training, and 5 studies also included resistance training.
● The exercise rehabilitation program was center based in 10 studies, home based in 1 study, and a mixture of center and home based in the

remaining 8 studies.
● The duration (15–120 minutes), frequency (2–7 days/week), and intensity (40% of maximal heart rate to 85% of peak oxygen consumption)

varied considerably across the 19 included studies. The duration of the exercise rehabilitation program ranged from 24 to 52 weeks.

➢ Mortality, hospitalizations, and quality of life were the key variables of interest for this meta-analysis.

➢ In general, exercise rehabilitation was not associated with a decreased mortality risk but did reduce HF-specific hospitalizations. Quality of life was
significantly improved following exercise rehabilitation.

Mortality ● 13/19 studies measured mortality. Overall, the difference in pooled mortality was not significantly different between
groups (fixed-effect RR�1.02, 95% CI�0.70 to 1.51, P�.90). Heterogeneity (or differences) among studies was low.

● The 4 studies with follow-up between 26 and 75 months showed a nonsignificant trend toward reduced mortality in the
exercise rehabilitation group (fixed-effect RR�0.88, 95% CI�0.73 to 1.07, P�.21). Heterogeneity (or differences) among
studies was modest.

Hospitalization ● 8/19 studies measured hospitalizations for up to 12 months follow-up. There was no difference in hospitalizations between
groups during the short-term follow-up (fixed-effect RR�0.79, 95% CI�0.58 to 1.07, P�.13). Heterogeneity (or
differences) among studies was low.

● 4/19 studies measured hospitalizations for �12 months follow-up. There was no difference in hospitalizations between
groups during the long-term follow-up (fixed-effect RR�0.96, 95% CI�0.90 to 1.02, P�.15). Heterogeneity (or
differences) among studies was modest.

● 7/19 studies measured HF-specific hospitalizations. There were significantly fewer HF-specific hospitalizations in the
exercise rehabilitation group (fixed-effect RR�0.72, 95% CI�0.52 to 0.99, P�.04). Heterogeneity (or differences) among
studies was low.

Quality of Life ● 10/19 studies reported findings from a previously validated health-related quality-of-life measure.
● 6/19 studies used the Minnesota Living With Heart Failure Questionnaire, with a significant improvement in quality of life

(random-effects mean difference [WMD]��10.3, 95% CI��15.9 to �4.8, P�.0003). Heterogeneity (or differences)
among studies was high.

● The significant improvement in quality of life with exercise rehabilitation remained when all studies were pooled,
regardless of the tool used (using a random-effects model due to significant heterogeneity [SMD]��0.56, 95% CI��0.82
to �0.30, P�.0001). Heterogeneity (or differences) among studies was high.

Meta-Regression Left ventricular ejection fraction, age, sex, and exercise rehabilitation characteristics were not significant predictors of
mortality or improvement in quality of life.

a Test statistics defined: the fixed-effect RR value is a relative risk statistic used for dichotomous outcome measures that provides information regarding the
likelihood of a particular outcome and is similar to an odds ratio with P values �.05 typically being significant. The SMD and WMD are the standardized
mean difference and weighted mean difference, respectively, between the study measurements in the control group and the experimental group (for
outcomes that are continuous variables), with a larger difference implying a greater effect from the experimental condition. Funnel plot analyses revealed a
potential small study bias in regard to quality-of-life results. HF�heart failure, 95% CI�95% confidence interval.
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total area of approximately 18 to
24 m (60–80 ft). The patient reports
that she could ambulate only about
6 m (20 ft) with the rolling walker,
requiring minimal assistance of one
person, before stopping to rest
due to dyspnea and fatigue. Physical
therapist assessment of her lower-
extremity strength was graded as 4/5
throughout the muscle groups of
the right lower extremity and as 3/5
throughout the muscle groups of the
left lower extremity.

Mrs X’s past medical history
included long-standing hyperten-
sion, hypercholesterolemia, third-
degree heart block requiring a per-
manent pacemaker, depression and
anxiety, and systolic as well as dia-
stolic HF (ejection fraction�38%
with elevated filling pressures). Her
medications included 100 mg of
losartan (Cozaar, Merck & Co Inc,
West Point, Pennsylvania), 40 mg of
simvastatin (Zocor, Merck & Co Inc),
5 mg of Coumadin (Bristol-Myers
Squibb Co, Princeton, New Jersey),
and 40 mg of controlled-release
carvedilol (Coreg CR, GlaxoSmith-
Kline, Research Triangle Park, North
Carolina) on a daily basis and Ativan
(Wyeth Laboratories Inc, College-
ville, Pennsylvania) as needed.

Mrs X lived with her husband in a
ranch-style home with 3 steps to
enter the home. Her husband has
been assisting her with all basic
and instrumental activities of daily
living for the past 3 months. She
completed the Minnesota Living
With Heart Failure Questionnaire
(MLWHFQ) upon admission to the
SNF, revealing the effects of HF on
her quality of life. The maximum
total score using the 5-point Likert
scale from the 21 questions of the
MLWHFQ is 105 points (range�0–
105; higher scores equate to poorer
quality of life, with a minimal clini-
cally important difference of 5 points
on the total score), and the patient
was observed to have a total score of

90 points (eAppendix, available at
ptjournal.apta.org). The physical
therapist at the SNF administered the
MLWHFQ to identify the patient’s
perceived limitations and to focus on
specific exercises to alleviate the lim-
itations. On examination, there was
no evidence of acute HF (no third
heart sound, evidence of crackles in
any lung field, peripheral edema, or
dyspnea at rest; a hospital discharge
B-type natriuretic peptide [BNP]
value of 68 pg/mL confirmed an
absence of acute HF).

Mrs X received 2 weeks of daily
physical therapy at the SNF consist-
ing of, on average, 10 minutes of
strengthening exercises (using 0.45-
and 0.91-kg [1- and 2-lb] ankle
weights for the upper and lower
extremities, respectively, with an
average of 10 repetitions per extrem-
ity) and 20 minutes of gait and bal-
ance training (using parallel bars
initially and progressing to her roll-
ing walker), after which the medical
team discharged her home with
physical therapy and nursing ser-
vices. Home health physical therapy
consisted of similar exercises (how-
ever, strengthening exercises were
administered with yellow Thera-
Band [The Hygenic Corporation,
Akron, Ohio]) in addition to dia-
phragmatic breathing exercises 2 to
3 times per week for 8 weeks. Exer-
cise intensity at the SNF and at home
was established at a rating of 3 to 4
using the 0 to 10 Modified Borg Dys-
pnea Scale, which was facilitated by
giving Mrs X adequate rest periods
between all exercise bouts.

How did the physical therapist
apply the results of the
Cochrane Systematic Review
to the patient?
The physical therapist at the SNF
was concerned about exercising
Mrs X with HF and applied
the Cochrane review findings using
the PICO (Patient, Intervention,
Comparison, Outcome) format. In

regard to “Patient Relevance,” the
physical therapist was most con-
cerned about her sex and age, recent
hospitalization for acute HF, and
recurrent hospitalizations for HF.
The therapist attempted to make
sound clinical judgments regarding
exercise based on the Cochrane
review meta-regression results in
which age, sex, and left ventricular
ejection fraction were significant
predictors of mortality or improve-
ment in quality of life.13

In regard to “Intervention and
Comparison Relevance,” the thera-
pist used the Cochrane review to
develop the exercise prescription,
but applied a more conservative pre-
scription than those reported in the
review. The Cochrane review
showed that the duration of exercise
was 15 to 120 minutes per session, 2
to 7 days per week, at an intensity
that varied considerably (40% of
maximal heart rate to 85% of peak
oxygen consumption). Thus, the
physical therapist in the SNF decided
to implement a low-level exercise
program with frequent rest periods
because of Mrs X’s clinical status and
acuity and the meta-regression find-
ings that exercise training methods
had no influence on outcomes. The
meta-regression analyses revealed
that exercise type and dose were not
significant predictors of mortality or
improvement in quality of life.13

The exercise prescription provided
an average duration, frequency, and
intensity of 30 minutes per day, 7
days per week, and 3 to 4 on the 0
to 10 Modified Borg Dyspnea Scale,
respectively, and, therefore, was

Available With
This Article at
ptjournal.apta.org

• eAppendix: Minnesota Living
With Heart Failure Questionnaire
(MLWHFQ)
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very much in keeping with the
Cochrane review. The physical ther-
apist also was concerned about
administering resistance training in
the SNF and home setting, but dis-
covered that 5 studies used in the
Cochrane review included resistance
training and that a combination of
rehabilitation center and home exer-
cise was included in 8 of the
Cochrane review studies. Further-
more, the Cochrane review reported
that all studies included aerobic
exercise, with exercise also being
performed solely in rehabilitation
centers (10 studies) and at home (1
study).

In regard to “Outcome Relevance,”
the therapist realized that no adverse
events were reported in the Coch-
rane review and again used the meta-
regression results that no significant
predictor of mortality was observed
to support the exercise prescription
that was administered. Furthermore,
the significant improvement in qual-
ity of life with exercise rehabilitation
that remained when all studies were
pooled, regardless of the tool used,
reassured the therapist that a good
quality of life outcome was likely to
occur for the patient as a result of
the exercise program.

How well do the outcomes of the
intervention provided to the
patient match those suggested
by the systematic review?
After 2 weeks of daily physical ther-
apy at the SNF and 8 weeks of home
physical therapy, Mrs X increased
the strength in her upper and lower
extremities by 0.5 to 1 point. Fur-
thermore, she increased the distance
ambulated in her home from 6.1 m
(20 ft) to 12.2 m (40 ft) with a rolling
walker and required only standby
assistance while demonstrating less
dyspnea and fatigue. Accompanying
these improvements was a substan-
tial decrease in the MLWHFQ total
score (from 90 to 62 points; the
mean change in the Cochrane

review was 10 points), with similar
improvements in the physical and
psychological domains (see eAppen-
dix). The number of hospital read-
missions for HF was observed to
decrease by half during the 6-month
period following the initiation of
exercise rehabilitation compared
with the 6 months preceding the
intervention. These outcomes con-
tributed to an improved quality of
life matching those of the systematic
review.

Can you apply the results
of the systematic review
to your own patients?
The results of the PICO analysis
described earlier suggest that the
results of the Cochrane review can
be cautiously applied to patients
such as Mrs X. However, the results
of the systematic review apply well
to patients with systolic HF alone
who are younger, male, and not
recently hospitalized for acute HF.
Although patients with diastolic HF
were not included in the systematic
review, it is likely that a number of
the patients in the review had com-
bined systolic and diastolic HF.15

Also, an emerging literature appears
to support the role of exercise train-
ing in patients with diastolic HF.16–19

In view of these issues, the health
care team believed it was reasonable
to extrapolate the findings from the
Cochrane review to this case.

Based on evidence from the system-
atic review described in this article,
Mrs X, her physician, and the physi-
cal therapist agreed for exercise to
be administered in the SNF and for
Mrs X to begin a home-based pro-
gram of exercise performed 2 to 3
times per week for 8 weeks that con-
sisted of gait training, strengthening
exercises with Thera-Band, and dia-
phragmatic breathing.

What can be advised
based on the results of
this systematic review?
The results of this systematic review
suggest that patients with HF
who are clinically stable are likely
to benefit from an exercise train-
ing program. The beneficial results
of exercise training in people with
chronic HF include an improve-
ment in quality of life and reduced
hospitalizations. Although functional
performance was not discussed in
the current systematic review, pati-
ents with HF have been found to
have improved functional, musculo-
skeletal, and cardiorespiratory per-
formance after exercise training.8–12,14

Similar benefits appear to occur in
patients with systolic and diastolic
HF.17–19 Exercise training, there-
fore, has the potential to improve
functional performance, quality of
life, and rehospitalization rates for
patients with HF.
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