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The objective of this review was to systematically evaluate the available clinical evidence

for the prescription of strength training and cardiovascular endurance exercise programs

for pediatric and adult burn survivors so that practice guidelines could be proposed. This
review provides evidence-based recommendations specifically for rehabilitation professionals
who are responsible for burn survivor rehabilitation. Summary recommendations were
made after the literature was retrieved by systematic review, was critically appraised by
multiple authors and the level of evidence determined in accordance with the Oxford Centre
for Evidence-based Medicine criteria.! Although gaps in the literature persist and should

be addressed in future research projects, currently, strong research evidence supports the
prescription of strength training and aerobic conditioning exercise programs for both

adult and pediatric burn survivors when in the presence of strength limitations and/or
decreased cardiovascular endurance after evaluation. (J Burn Care Res 2016;37:¢539-¢558)
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RECOMMENDATIONS
Standards

There are 20 reports in the literature evaluating
exercise program prescription for burn survivors;
14 were randomized controlled trials (RCTs), 11
included pediatric burn survivors, and three included
adult burn survivors. All of these studies found the
prescription of exercise programs to be advanta-
geous. The clinical outcomes that showed significant
improvement in the RCTs included aerobic capacity,
functional outcomes, lean body mass (LBM), mobil-
ity evaluations, occupational performance, pulmo-
nary function, resting energy expenditure, strength,
total work volume, treadmill times, and weight. All
exercise training programs took place at burn cen-
ters; however, most included additional in-hospital
standard of care (SOC) treatment components
provided by burn team members. Many of these
outcomes may have improved, in part, due to the
quality and quantity of in-hospital SOC treatments
compared with the outpatient community or home-
based programs that were not quantified. It is our
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recommendation that further RCTs be conducted
that are entirely in-hospital or community-based.

Recommended Practice Guidelines

e Burn survivors’ strength and cardiovascular
endurance should be evaluated in individuals 7
years of age and older. Those who test below
normal levels should be prescribed a supervised
resistance and /or aerobic exercise program.

e Exercise programs may begin as early as imme-
diately postdischarge from acute care and as
late as 14 years after burn.

e Exercise programs should last 6 to 12 weeks for
adults and up to 12 weeks for children. Studies
have not extended beyond 12 weeks therefore
it is not known whether longer exercise pro-
grams would be more beneficial.

OVERVIEW

Purpose

The purpose of this review was to formulate guide-
lines for practice, based on the strength of the pub-
lished evidence evaluating the benefit of exercise
programs designed to increase the cardiovascular fit-
ness or muscular strength of adult and/or pediatric
burn survivors.

Users

These guidelines are designed to aid burn care team
members (exercise physiologists, kinesiologists,
occupational therapists [OT], physicians, physio-
therapists [PT], etc.), who are responsible for the
prescription of exercise programs as a component of
burn survivor rehabilitation programs. In addition,
the recommended guidelines can be implemented by
health professionals who do not routinely treat burn
patients at their facilities, such as community-based
fitness centers, schools, rural facilities, etc.

Clinical Problem

Improvements in acute care and surgical manage-
ment of burn survivors have resulted in increased
survival rates.>® As more individuals recover from
major burn injuries there has been an increased
focus on rehabilitation to ensure that optimal func-
tion and quality of life is achieved.®” The need and
potential value of cardiovascular endurance and
strengthening exercise programs for burn survi-
vors is particularly pertinent after prolonged peri-
ods of immobilization during acute care and the
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characteristic physiological responses to burn injury,
such as marked hypermetabolism and skeletal muscle
catabolism .81 When comparisons have been made
between nonburned children relative to pediatric
burn survivors, it has been shown that their aero-
bic capacity, LBM,!? strength,!?"!* quadriceps size,
gait parameters,'* pulmonary function, and treadmill
times!®!¢ are significantly reduced in pediatric burn
survivors. Comparisons of nonburned adults with
adult burn survivors have additionally shown that
acrobic capacity,!”>!® ambulation speed,! physical
activity participation,!” pulmonary function,'”-?° and
strength!%2122 are significantly reduced and oxygen
consumption elevated?? in adult burn survivors.

Currently, the resources required, such as testing
and training equipment and rehabilitation person-
nel, to offer rehabilitation programs that continue
for weeks or months after discharge from acute care
are lacking at most burn centers. Thus, the objective
of this review was to systematically evaluate the avail-
able evidence examining the effectiveness of exercise
programs to increase cardiovascular fitness or mus-
cular strength in adult and/or pediatric burn sur-
vivors so that practice guidelines can be developed
that specifically describe the required rehabilitation
interventions and resources.

PROCESS

The steps taken to develop the practice guidelines
reported here are those outlined by Bowker et al.?3
These steps included setting up a guideline develop-
ment group, forging links with stakeholder groups,
agreeing on the scope of the guidelines, formulat-
ing a clinically relevant PICO (population, interven-
tion, condition, outcome) question, searching the
literature for evidence, systematically appraising the
evidence found, and making recommendations. The
guideline development group consisted of an inter-
national assembly of OTs, physicians, and PTs who
were members of the American Burn Association
Rehabilitation Committee, and clinicians recruited
from the American Burn Association. This group
met at the American Burn Association meeting in
March 2014 for a practice guidelines development
workshop where the steps associated with the devel-
opment of practice guidelines were reviewed and
several practice sessions, focused on critiquing the
evidence, were performed until participants were
comfortable with the critique form and process.
The scope of the guideline is limited to the PICO
question: “Does exercise increase the cardiovascular
fitness and/or muscular strength of adult and/or
pediatric burn survivors?”
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Search Strategy

The literature search was designed to identify studies
that focused on patients, either adults or children,
who had sustained a burn injury and undergone a
treatment involving exercise. All outcome measures
that evaluated strength and cardiovascular endur-
ance were considered. A broad literature search was
conducted in the following bibliographic databases:
MEDLINE, the Cumulative Index of Nursing &
Allied Health Literature (CINAHL), EMBASE,
Allied and Complementary Medicine (AMED), Pro-
Quest Dissertations and Theses, Web of Science,
OTsecker and PEDro, from the dates of inception
until November 2014. Search results were limited
to records available in either English or French.
The search strategy was designed and conducted by
a medical librarian (LAK) as described in Appen-
dix. The search strategy was later validated by the
librarian; all 20 citations included in the practice
guidelines were indexed in the Medline database
and retrieved by the search. The combined total of
results retrieved from the databases was 3090; 815
duplicates were removed, yielding 2275 records for
eligibility screening. Two additional publications
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were retrieved by scanning reference lists in the arti-
cles reviewed, bringing the total number of unique
citations and abstracts that were screened to 2277.

Selection for Inclusion

Since studies focusing on this clinical question were
expected to be sparse, all study designs that provided
original data on burn survivors were selected. The title
and abstract of each article were assessed by two indi-
viduals for inclusion. Only full-length, primary articles
were selected for review, with review articles being
excluded to allow the critical appraisal of original pub-
lications; however, the reference list of review articles
were scanned as described above. Ultimately, 25 articles
were deemed appropriate for the full review process.
Figure 1 maps out the records that were identified and
depicts the flow through the phases of identification,
screening for exclusion and inclusion in full-review as
recommended by the PRISMA Statement.?*

Data Extraction and Analysis

All studies were systematically critiqued and scored
by at least two independent reviewers, drawing on
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Figure 1. PRISMA flow diagram mapping out the number of records identified, screened, assessed for eligibility, and

included in the full review process and synthesis.
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Table 1. Evidentiary Table: Evaluation of the Quality of Intervention Studies

Sample Outcomes
Study Literature Detailed
Citation Purpose Review Design Size Details  Justified Reliable  Valid  Description
Ahmed et al (2011) 1 1 CC 30 1 0 1 1 1
Al-Mousawi et al (2010) 1 1 RCT 21* 1 0 1 1 1
Cronan ct al (1990) 0 1 CC 16 0 0 0 0 0
Cucuzzo et al (2001) 1 1 RCT 21* 1 0 1 1 1
de Lateur et al (2007) 1 1 RCT 35 1 0 1 1 1
Ebid et al (2012) 1 1 RCT 31 1 0 1 1 1
Ebid et al (2014) 1 1 RCT 33* 1 1 1 1 1
Ebid et al (2012) 1 1 RCT 40 1 1 1 1 1
Grisbrook et al (2012) 1 1 CC 18 1 0 1 1 1
Grisbrook et al (2013) 1 1 CC 18 1 0 1 1 1
Hardee et al (2014) 1 1 RCT 47* 1 0 1 1 1
Paratz et al (2012) 1 1 Non-RCT 30 1 0 1 1 1
Parrot et al (1988) 1 1 HC 40 0 0 0 0 0
Porro et al (2012) 1 1 RCT 222* 1 1 1 1 1
Porro et al (2013) 1 1 RCT 58* 1 0 1 1 1
Prkzora et al (2007) 1 1 RCT 51* 1 0 1 1 1
Suman et al (2002) 1 1 RCT 51* 1 0 1 1 1
Suman et al (2001) 1 1 RCT 35* 1 1 1 1 1
Suman et al (2003) 1 1 RCT 44* 1 1 1 1 1
Suman et al (2007) 1 1 RCT 20* 1 0 1 1 1

Design: CC, case-controlled study; HC, historically controlled studies; #onz-RC, nonrandomized controlled cohort/follow-up study; RCT, randomized,
controlled, trial.

YES = 1; NO = 0; N/A = 0.

*Pediatric burn survivors.

1.2 (2) adult burn survivors. As shown on the last column
of this table, 2/20 citations (10%) received a score of
<5 out of a possible total score of 14 but were included

the critical appraisal form designed by Law et a
Fourteen items comprised in the scoring of this form
relate to study purpose, literature review, study sam-

ple, outcomes, interventions, results, conclusions,
and clinical implications. The two to three review-
ers independently extracted details required to com-
plete the critical appraisal form. Each item was rated
numerically as (1) for Yes and (0) for No or Not
Applicable. A total score was then calculated and
compared with the other reviewers’ results. If there
were minor differences (2 points), the discrepancies
were discussed until a consensus was reached. When
larger differences occurred, an additional reviewer
was called upon to critique the article and consen-
sus was achieved among all reviewers. After this pro-
cess, five articles were removed?>2¢2° because the
authors’ clinical question was not addressed.

SCIENTIFIC FOUNDATION

Study Characteristics

Table 1 summarizes the critique results for the 20
retained citations. Citations are categorized based
on the population of patients included: (1) pediatric
burn survivors only (denoted by single asterisk) and

for completeness sake. Of the remaining citations
18 (90%) received a score 210 therefore are considered
high quality studies.

Table 2 summarizes the study characteristics,
results, and level of evidence for each of the 20 cita-
tions. Fourteen were RCTs,!21416,19,31,32,34-36,38 4144
one was a follow-up study,? four were case—control
studies,?*3%-3337 and one a historically controlled
study.*® The sample sizes of all studies ranged from
16 to 222. Those including only pediatric partici-
pants ranged from 20 to 222 while those with only
adult participants ranged from 16 to 40. Sample size
of the RCTs ranged from 21 to 222 for those that
included only pediatric participants and 31 to 40 for
those that included only adult participants. The level
of evidence was assigned according to the updated
Oxford Centre for Evidence-based Medicine Levels
of Evidence.!

Pediatric Burn Survivor Studies

Eleven of the 20 publications included in this
review specifically addressed exercise prescription
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Intervention Results

Statistical
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for pediatric burn survivors. Of these 11, 10 were
carried out at the Shriners Hospital for Children,
Galveston. All of the pediatric studies were RCTs
and all received a rating of between 10 and 14 of
14 on the critique form. The prescribed resistance
and/or aerobic exercise program had positive ben-
efits, that are outlined in detail in Table 2, for a num-
ber of outcome measures including bone mineral
content,*! gait measures,'*3* LBM,!231,32,38,41,43,44
pulmonary function,'® quad size,'* resting heart
rate,3* strength,!2:14:31,32,3441- t 53] work volume, 323+
treadmill time,'®3? and VOzpmk.”*l6’32»3&42»43 Two
pediatric studies?®?? were excluded from full review
and incorporation into the final reccommendation as
they did not respond directly to the PICO question
but did nonetheless demonstrate benefits from exer-
cise for the outcomes that they examined. No adverse
events were reported in any of these studies.

Adult Burn Survivors

There were several case series published in 1988
and 1990 that reported on the benefits of exer-
cises or exercise programs specifically prescribed for
burn survivors®*** but had many methodological
limitations that were identified during the critique

(Table 1). Since 2007, there have been seven addi-
tional reports that were rated between 11 and 14 of
14. Three were case—control studies, one was a fol-
low-up study and three were RCTs. The prescribed
resistance and /or aerobic exercise program had posi-
tive benefits, that are outlined in detail in Table 2,
for a number of outcome measures including func-
tion,2%¥  gait measures,'”¥ LBM,?” quality of
life, strength,!9:30:36:37:3% total work volume,'? and
VO, o vea ¥ One case—control study, which was
publishcdp in two different manuscripts with two dif-
ferent sets of outcomes reported in each,?%3” reported
an improvement with exercise but the improvement
in the burn survivor group did not significantly differ
from the improvement reported in their healthy con-
trols. This group also reported on the impact of the
exercise program on the participants’ self-reported
quality of life? but this article was excluded from
full review as it did not include any muscle strength
or cardiovascular fitness measure, therefore did not
respond to the PICO question.

Outcome Measures

The outcome measures that were used in these
reports varied across studies. Those outcomes that
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are more commonly accessible to clinicians will be
thoroughly reviewed to facilitate rehabilitation pro-
fessionals’ ability to document baseline values and
outcomes postintervention.

For studies that measured aerobic capacity the vast
majority used a modified Bruce Protocol.*> As out-
lined in Figure 2, this is a standard procedure for
ambulatory stress testing that begins at 2.7 kilome-
ter/hr (1.7 mph) at 0% grade. The workload was
then increased every 3min by increasing the speed
and/or grade. The maximum? or peak oxygen con-
sumption!»16.20,32,38,39.41.43 wag then calculated. Since
the Bruce protocol requires expensive equipment, a
validated equation has been generated for children
to predict maximal aerobic capacity using treadmill
time*¢ offering a clinically accessible option. Pre-
dictive equations for estimating VO, _ have been
developed for adults and can be used with the origi-
nal or modified tests.” Bruce et al*> developed the
first predictive equations, which are population spe-
cific for active and sedentary adults with and without
cardiac conditions, but to the best of our knowledge
these have not specifically been tested with adult
burn survivors. For the adult burn survivor popula-
tion, the modified shuttle walk test has been recom-
mended to evaluate cardiovascular fitness*® and has
been validated as a clinically accessible, safe evalua-
tion for monitoring aerobic capacity during the early
postacute discharge rehabilitation phase.*

For studies that measured strength the vast major-
ity used an isokinetic, computerized dynamometer.

Journal of Burn Care & Research
November,/December 2016

The testing was most commonly performed on the
dominant leg extensors at an angular velocity of
30°/sec,?0 60°/sec,2033 90° /sec,332 120° /sec,?® or
150° /sec.12:1419:31,35,36,38.41.4344 The only study that
used two different angular velocities and reported
specific outcome showed improvements with time
for both measures, but the between group differ-
ences were significant for both eccentric and con-
centric measures at 30°/sec but only the eccentric
measures at 90°/sec.3’ However, the impact of
performing the prescribed exercise program on the
same equipment used for testing is unknown. To the
best of our knowledge, there are no studies exam-
ining the clinimetric advantages or disadvantages of
using a particular angular velocity or concentric vs
eccentric contractions when evaluating burn survi-
vors. However, isokinetic computerized dynamome-
ters are not always clinically feasible but some studies
used more commonly accessible equipment, such as
3RM using free weights®*%° or grip strength dyna-
mometer® to evaluate strength outcomes.

Other related clinical outcomes that benefited from
exercise programs included the Burn Specific Health
Scale (BSHS)-abbreviated,® the Canadian Occupa-
tional Performance Measure,?’ gait parameters,'*1?
lower extremity functional scale,¥ quad size,'* the
OnickDASH,® resting heart rate,* 6-minute walk
test,* and weight, 23134 all of which are clinically acces-
sible. The BSHS-brief, the SF-36,28 the Child Health
Questionnaire,?® and the need for surgical release®® were
also used in studies that were excluded from full review.

Progressive Resistive Training

Aerobic Conditioning Program

Baseline evaluation

Baseline evaluation

Instruct in correct weight lifting technique
Warm up with lever arm and bar or wooden dowel
Attempt to lift a weight 4 times
If successful, with correct technique, 1 min rest
Lift progressively increased amount
Continue until unable to perform 4™ repetition
Final weight/load=3RM

VOypeak=respiratory exchange ratio>1.10 and peak

Standardized treadmill exercise test
(modified Bruce Protocol)
Oxygen consumption and heart rate measured
Begin to walk on treadmill 1.7 mph 0% grade
3-minute intervals - increase speed and incline

volitional effort achieved

Resistance Exercises

Aerobic Exercises

press, leg press, biceps curl, leg curl, triceps curl,
toe raises

1% week: 50-60% 3RM 4-10 reps x 3 sets
2".6" week: 70-75% 3RM 4-10 reps x 3 sets
712" week: 80-85% 3RM 8-12 reps x 3 sets

1 minute rest between sets

Eight exercises: bench press, leg squats, shoulder

5 minutes warm up
(<50% treadmill or cycle ergometer VOzpeak)

30 minutes
(70-85% treadmill or cycle ergometer VOzpear)

5 minutes cool down
(<50% treadmill or cycle ergometer VO,peax)

weeks

30 minutes/3 non-consecutive days/week x 12

30 minutes/5 days/week x 12 weeks

mph = miles per hour; RM = repetition maximum; VO,;es« = peak oxygen consumption

Figure 2. Progressive resistive training and aerobic conditioning program evaluation and training program details in Galves-

ton studies.
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Exercise Program Prescription

When reported, the exercise training programs were
cither 6,30 8,36 or 12 weeks!21416,19.20,31,32,34.35,37-39 4144
in length and all but one were initiated after dis-
charge from the acute care center.*’ Since the later
report was published in 1988 and considering the
accelerated rate at which patients are discharged from
hospital since then the feasibility and applicability of
prescribing a similar conditioning and strengthening
program during the acute care stay at the present
moment would be questionable. Thus, at this point,
the evidence supporting the prescription of exercise
programs to increase muscle strength or cardiovas-
cular fitness is applied after the burn survivor has
been discharged from the acute care center.

The specifics of the training programs for the stud-
ies performed in Galveston!?16:31,32,34.384144 \yere
similar across the studies and have been described in
Figure 2. Some exercise resistance training programs
used the isokinetic dynamometer as the basis of the
training program.!41920:30.37.38 Whole body vibration
was also used for lower extremity strengthening.3¢
Several studies also incorporated functional activi-
ties into their strengthening or cardiovascular fitness
programs.20-37:40

All studies that included an aerobic condition-
ing program included treadmill or cycle ergometer
training!216:20:31,32,34,35,37-44 3]though one study did
not provide any details.?® One study examined an aero-
bic conditioning or cardiovascular retraining program
that had participants work to quota or to tolerance on
a treadmill. Although they reported an improvement
across time for both groups compared with the SOC
group there was no difference between those assigned
to work to quota vs work to tolerance.

Standard of Care Regimens

For those studies that compared with a SOC treat-
ment regime there was enormous variation in the
details reported. Some provided no details at all,
others provided a list of different types of interven-
tions but no details with respect to treatment param-
eters (intensity, frequency, or duration) and others
provided hours/day. None of the studies appear to
monitor the SOC that was delivered using monitor-
ing tools, such as treatment diaries. Future studies
would benefit from more thorough documentation
and monitoring of the SOC received by both groups.

DISCUSSION

The objective of this review was to systematically
appraise the available evidence with regards to the
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use of exercise programs to increase the cardiovas-
cular fitness or muscle strength of pediatric or adult
burn survivors so that rehabilitation-specific clinical
practice guidelines could be generated. Twenty stud-
ies were included in this review of which 11 were
RCTs that included pediatric burn survivors and
three were RCTs that included adult burn survivors.
There has been one systematic review® that com-
bined the pediatric and adult evidence. This review
was excluded from the analysis to allow for a system-
atic critique of the original articles. All of the evi-
dence incorporated in this review reported improved
cardiovascular fitness and/or muscle strength with
no identified adverse effects. However, it should
be noted that a thorough review of the literature
evaluating heat intolerance was not incorporated
into this review so caution should be exercised when
performing exercise programs in hot and /or humid
environments. In addition, the literature evaluat-
ing the potential overall benefit of propranolol,
growth hormone, and oxandrolone was not thor-
oughly reviewed as prescription of these medications
is not the responsibility of rehabilitation thera-
pists. Although improvements in aerobic capacity
with propranolol administration*! and significantly
greater increases in strength with growth hormone*?
or oxandrolone administration combined with exer-
cise!? have been noted in the literature; no conclu-
sions were made with respect to their overall benefit
in this review. Overall, there is strong evidence to
support the prescription of resistance and aerobic
exercise training programs for burn survivors. None-
theless there are some methodological issues that
should be considered and gaps in the literature that
need to be addressed in future studies.

With respect to the pediatric literature 10 of the
11, RCTs were performed at the Shriners Hospital
for Children in Galveston. The strength of this lit-
erature is the fact that a wide variety of outcomes
were evaluated using a consistent exercise regimen
(Table 2). The results of all of these investigations
have been positive demonstrating that exercise pro-
grams enhance cardiovascular fitness and muscle
strength when they are initiated immediately post-
discharge or if initiated 6 months postdischarge and
that there continues to be measurable exercise ben-
efits for at least 3 months after the exercise program
has been discontinued.*?>** The limitation associated
with the majority of literature coming from one cen-
ter is that there is a potential lack of generalizabil-
ity to other populations. In addition, many of the
studies of Galveston are part of a larger project with
“rolling” enrollment (personal communication O.E.
Suman September 2014); therefore, the participants
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included in the publications may or may not include
distinct populations of participants.

It must also be kept in mind that all of the pediatric
exercise programs reported in the literature were 12
week in-hospital programs that in addition included
SOC treatment provided by other burn team mem-
bers including OTs, PTs, and psychologists, which
were then compared with outpatient or home-based
programs. Community therapists who provided the
outpatient treatment may not have specific expertise
in treating burn survivors, their dedicated time for
face-to-face treatment may have been limited, there
may have been limited access to a variety of health
professionals and the adherence rates of these com-
munity or home-based programs were not reported,
all of which may bring into question whether the
SOC component was equivalent between groups.
Thus, the benefits attributed to the exercise pro-
grams may partially reflect the added value of an in-
hospital, highly specialized inter-professional burn
care team. All of the burn survivors recruited also
had very large surface area burns (greater than 40%
TBSA in all except one report which was greater
than 30%) that are significantly larger burns than the
average burn injury.®° Studies from a variety of burn
rehabilitation settings that investigate whether the
same benefits are seen with smaller burn injuries are
also needed.

In addition, all of the evidence in the literature has
employed an in-hospital exercise program and the
majority of these regimens have been 30 minutes per
day, 3 days per week for 12 weeks. It would be valu-
able to determine if the total dosage of exercise could
be concentrated in shorter time period (ie, 5 days per
week for 45 minutes for 2 weeks) or whether spread-
ing it across time (ie, 3 days per week for 15 minutes
for 10 weeks) is equally as beneficial. It would also be
valuable to determine if the benefits of a community-
based program would have comparable benefits to
the in-hospital programs. Finally, evaluation of the
long-term benefits of these programs and the extent
to which the participants chose to, or are required
to, continue these exercise regimes to maintain the
benefits gained would provide additional guidance.

AREAS FOR FUTURE INVESTIGATION

There are a number of research questions that would
be important to address in future investigations.

It would be extremely valuable to determine
whether community-based exercise facilities would
be able to provide exercise training programs for
burn survivors that have the same reported benefits
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as the in-hospital programs described in the litera-
ture or whether the expertise and environment asso-
ciated with a burn center is a critical component of
the success of these exercise programs.

There have been a number of studies initiated at
different time points after burn that confirm that there
are benefits to exercise programs initiated immediately
postdischarge from acute care as well as 6 months or
later post-discharge. It would be beneficial to further
investigate whether there is an ideal time point to initi-
ate these programs and whether the exercise program
cessation results in a loss of the gained benefits at an
equal rate to healthy control subject. Several stud-
ies of adult subjects®*3” demonstrated that the burn
survivors were able to increase their strength to levels
comparable with the gains demonstrated by healthy
controls performing the same exercise program, but
long-term follow-up was not performed therefore it
is unknown whether they were able to maintain the
strength gains after exercise cessation to the same
extent as healthy controls. It would also be beneficial
to further investigate the eftect of isokinetic training
at various speeds in both adults and children.

Most of the studies recruited participants with
moderate to large surface area burns (40% TBSA or
greater). It would be important to determine the
extent of the problem with smaller burn injuries as
well as the benefits of these exercise programs with
this population.

Further investigations of the impact of cardio-
vascular endurance and strengthening programs
on other outcomes, such as return to work, quality
of life, community reintegration, and the need for
reconstructive surgery would be particularly benefi-
cial in the adult population.
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Medline (OvidSP)

1. Burns/

2. Burns, Electric/

3. Burns, Chemical /

4. Burn Units/

5. or/1-4

6. exercise®.tw.

7. exercising.tw.

8. fitness.tw.

9. physical activit*.tw.
10. physical conditioning.tw.
11. physical rehabilitation.tw.
12. resistance training.tw.
13. resistive.tw.

14. (weight adj2 lift*).tw.
15. weight train*.tw.

16. weight bearing.tw.
17. strength training.tw.
18. circuit training.tw.
19. treadmill*.tw.

20. bicycl*.tw.

21. running*.tw.

22. jogging.tw.

23. walking.tw.

24. swimming.tw.

25. pilates.tw.

26. yoga.tw.
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APPENDIX (Continued)

Medline (OvidSP)

27. tai chi.tw.

28. tai ji.tw.

29. dance*.tw.

30. dancing.tw.

31. acrobic*.tw.

32. SpOrts.tw.

33. endurance*.tw.

34. strengthening.tw.

35. muscle function®.tw.

36. muscle strength*.tw.

37. Muscle Strength/

38. exp Physical Endurance /
39. Physical fitness/

40. Exercise Test/

41. exp Exercise/

42. exp Exercise Therapy/
43. exp Exercise Movement Techniques/
44. exp Sports/

45. or/6-44

46. 5 and 45

47. Animals/

48. Humans/

49. 47 not (47 and 48)

50. 46 not 49

51. limit 50 to (english or french)
52. limit to Medline
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