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Upper limb exercise training and activities
of daily living in patients with COPD: a
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ABSTRACT

Objective: To investigate the efficacy of upper limb exercise training (ULEXT) in improving
the performance of activities of daily living (ADL) that involve the upper limbs (UL) in
patients with COPD. Methods: The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines were used in this systematic review. PubMed and
EBSCOhost databases were searched to identify randomized controlled trials involving
adults with COPD who underwent ULEXT, compared with those who underwent other
types of exercise or no exercise, in order to assess the performance of ADL that involve
the UL. The methodological quality of the selected studies was assessed using the
Physiotherapy Evidence Database scale. Results: Five studies, with a total sample of
173 subjects, met the inclusion criteria. The results of the selected studies showed that
ULEXT is safe and can significantly improve the performance of ADL that involve the UL
in patients with COPD. However, there were inconsistencies in the results, especially
regarding the perception of symptoms during ADL. The small number of studies included
and their methodological quality do not allow for firm conclusions. Conclusions: The
findings of this review revealed that ULEXT is a safe therapeutic approach and can
improve the performance of ADL that involve the UL in patients with COPD, but the
results are unclear. Further investigation through well-designed randomized trials is
warranted to determine the effectiveness of ULEXT in improving the performance of
ADL that involve the UL in patients with COPD.

Keywords: Upper extremity; Pulmonary disease, chronic obstructive; Activities of daily
living, Exercise therapy.
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INTRODUCTION

COPD is a chronic respiratory disease that has high
rates of mortality and morbidity.() Dyspnea is one of the
major symptoms of patients with COPD, limiting their
physical activity and affecting their ability to perform

driving, and they might try to avoid such ADL in order
to avoid dyspnea.
Pulmonary rehabilitation programs, including exercise

training, have shown to be able to reduce dyspnea and
fatigue in patients with COPD and improve their exercise

activities of daily living (ADL).?) More specifically, activities
that require elevation of upper limbs (UL) over the
shoulder height may disrupt normal breathing and cause
hyperinflation,® which is associated with the occurrence
of dyspnea.? In such patients, ADL tasks using the UL
have been shown to increase metabolic and ventilatory
costs, as assessed by the oxygen uptake/maximal oxygen
uptake ratio (expressed as a percentage); the minute
ventilation/maximal voluntary ventilation ratio (expressed
as a percentage); and oxygen pulse. These increments
could explain tiredness and be associated with increased
perception of dyspnea, which leads to limitation of ADL.*
In addition, some pathological muscle changes (such as
weakness and loss of mass) that might occur in patients
with COPD® also contribute to the increase in dyspnea
and early fatigue.®?” For all of these reasons, patients
with COPD suffer from shortness of breath during ADL
when they use the UL,®'% such as when cooking or

capacity and quality of life.(**) However, recent guidelines
for pulmonary rehabilitation are unclear about whether
UL exercises should be performed as part of exercise
training.*112)

Improving the performance of ADL should be one of
the most important goals of rehabilitation, because it
could affect the ability of patients for self-care. For this
reason, the present study undertook a systematic review
of randomized controlled trials to investigate whether UL
exercise training (ULEXT) can improve the performance
of ADL in patients with COPD and whether ULEXT is safe
for such patients.

METHODS

The article selection process was performed in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelinest34
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in the present systematic review. We searched the
following electronic databases (from inception to May
of 2019): PubMed and EBSCOhost (CINAHL Plus and
SPORTDiscus). The search was limited to literature
written in English. The selected keywords were related
to COPD (“COPD"; “chronic obstructive pulmonary

”,w ”,w

disease”; “chronic obstructive lung disease”; “chronic
obstructive airway disease”; “emphysema”; “chronic
airflow limitation”; and “chronic airway obstruction”),
UL (“arm”; “upper extremity”; and “upper limb”),

”ow ”,w

exercise (“exercise therapy”; “exercise”; “respiratory
rehabilitation”; “pulmonary rehabilitation”; “physical
exercise”; “physiotherapy”; “physical therapy”;
“training”; “exercise capacity”; “exercise test”; and
“exercise endurance”), and symptoms (“dyspnea” and
“fatigue”). Articles retrieved were perused for other

relevant references.

The search yield was initially screened by two
independent reviewers in order to remove duplicates
and to assess titles and abstracts of potentially relevant
articles. Full-text articles were retrieved when the
title or abstract provided insufficient information to
determine article inclusion. In cases of disagreement, a
consensus was reached by discussion, and, if necessary,
a third reviewer made the decision regarding article
inclusion/exclusion.

In order to be included in our systematic review,
the articles had to meet criteria that were developed
following the PICOS—an acronym for Population of
interest, Intervention, Comparison, Outcome, and
Study design—approach. In the present review, the
criteria were as follows: P = men and women over
18 years of age, diagnosed with COPD (regardless of
severity); I = any form of ULEXT program; C = three
types of comparison (ULEXT vs. no ULEXT; ULEXT and
lower limb exercise training vs. lower limb exercise
training only; and comparison between two types of
ULEXT); O = performance of ADL; and S = randomized
controlled trials.

It is worth mentioning that the primary outcome of
the present review was the performance of ADL that
involve the UL. The ability to perform various ADL is
influenced by symptoms of dyspnea and fatigue in
patients with COPD. For this reason, the perception
of these symptoms was a secondary outcome in this
review. The safety of ULEXT was also a secondary
outcome measure, the studies included being screened
for reported adverse events related to the exercise
program.

A customized Excel workbook was used for data
extraction based on a recent systematic review about
ULEXT in COPD,*® including methods (study design,
total duration of study, details of any run-in period,
number of study centers and their location, study
setting, withdrawals, and date of study); participants
(number, mean age, gender, severity of COPD,
diagnostic criteria, baseline lung function, smoking
history, inclusion criteria, and exclusion criteria);
interventions (intervention and comparison groups);
outcomes (primary and secondary outcomes and
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reported time points); results of outcome measures;
and notes (funding and conflicts of interest).

The quality and the risk of bias of the studies were
assessed based on some methodological and statistical
criteria (e.g., randomization, blinding, data comparison
before and after the intervention and between groups,
etc.). The methodological quality of each study was
assessed independently by two investigators using
the Physiotherapy Evidence Database (PEDro) scale,
which is based on the criteria of the Delphi List(*® and
is considered to be valid and reliable.('7*® A study
with a PEDro scale score > 7 is considered to have
high methodological quality, whereas those with a
score between 4 and 6 and those with a score < 3,
respectively, are considered to have intermediate and
poor methodological quality.

RESULTS

During the initial search in the electronic databases,
201 articles were found. Only five studies met all the
aforementioned inclusion criteria and had the data
required for investigating the effectiveness of ULEXT
in patients with COPD (Figure 1).(19-29

In accordance with the PEDro scale, the methodological
quality of the studies was moderate (two studies) to
high (three studies), with scores ranging from 4 to 9
(Table 1). All studies referred to the comparison of
the outcome measures between the groups. In two
of the trials, there was no form of blinding (either for
participants or for researchers or examiners).

The total sample size of each study ranged from 22
to 50 patients, with the number of participants per
group ranging from 6 to 25. The five studies together
involved 173 patients. The majority of the patients in
the studies were men. In one of the studies, all of the
participants were male.?® The overall mean age of
the participants was 66 years. In one of the studies,
sex and age of the patients were unavailable.*® The
characteristics of the participants are presented in
Table 2.

Overall, the patients had moderate to very severe
COPD as determined by the Global Initiative for Chronic
Obstructive Lung Disease criteria.?® In all studies,
having stable COPD was an inclusion criterion, whereas
the presence of an exacerbation three weeks to two
months prior to the study was considered an exclusion
criterion in most of the studies. (202>

Of the five studies, four reported that the diagnosis of
COPD was based on spirometry results, and one did not
specify how COPD was diagnosed.*® In addition, two
of the studies also included the presence of dyspnea
or fatigue during ADL as an inclusion criterion.(?2:23)

In all of the studies, the samples were divided into
groups, of which at least one group followed a ULEXT
program. Samples were divided into two groups in three
studies?'-2*) and into three groups in two studies.(**:2%
The intervention group performed unsupported arm
resistance exercise (i.e., using various weights such
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as dumbbells and hand weights) in all studies.(°-2%
Control groups performed breathing exercises,?®
respiratory hygiene,? or participated in a pulmonary
rehabilitation program with no ULEXT.**2Y) In one of the
studies, the control group performed sham UL exercises
which included flexibility exercises and stretching.(??

The total duration of the training programs ranged
from three to eight weeks. In most studies, there
were three training sessions per week.(?%2223) In one
study, the total duration of the training program was
three weeks (five training sessions per week).(?) In
another study, the first week of training consisted of
one session daily, followed by two daily sessions during
the following weeks.*®) Most of the training programs
were supervised; however, participants were supervised
“approximately weekly” in one study.(*®)

Various parameters were used in order to determine
exercise intensity. In strength training programs,
exercise intensity was determined by the load of

Additional records
identified through

Records identified
through database

searching other sources
(n =200) (n=1)
A Y
Records after duplicates removed
(n =159)
Y
Records screened N Records excluded
(n =159) (n = 150)
Full-text articles Full-text
assessed for P> articles excluded
eligibility (n =9) (n = 4)
Studies included in
qualitative synthesis
(n=3)

Figure 1. Flowchart of the record selection process.
aThe intervention group performed upper and lower limb
exercises, and there was no control group.

weights (in pounds)*® and by the number of sets
and repetitions.?%2 In one of the studies, they also
used the number of arm motions per exhalation to
determine exercise intensity.(*® In all of the studies,
there was a gradual increase in exercise intensity
taking into consideration the ability of the patients to
complete the whole program (sets and repetitions)
with no interruption.*® Exercise intensity was
increased based on the absence of dyspnea, fatigue,
or muscle pain in three studies.®'-?® Finally, in one of
the studies, the training load was adjusted based on
a ten-repetition maximum test in the middle of the
program period.?® The characteristics of the training
programs are presented in Table 3.

Although attrition was reported in four of the
studies, (1920:2223) noncompliance with the training
program was mentioned only in two (1 patient
each).**?2 The reasons for noncompliance and adverse
events reported in each study were investigated in order
to evaluate the safety of ULEXT in patients with COPD.
The overall number of dropouts was 35 patients: 2
presented with an exacerbation(?>?® during the training
program (which was reported to be unrelated to the
training program in 1)??); 14 dropped out for medical
reasons, 13 of whom unrelated to COPD or to the
training program, such as prostate cancer (in 1),(>®
and 1 presented with back pain, which was probably
related to the training program®®; 9 dropped out for
nonmedical reasons (2 being noncompliant patients);
3 were unable to participate in the final evaluation®®;
and 7 were lost to follow-up (and no further information
was available).? In addition, 3 complained of pain or
severe dyspnea (it was unclear whether or not those
complaints were related to the training program;
however, none of those patients discontinued the
program, which was adapted to their needs).?

The performance of ADL that involve the UL was an
outcome measure in four studies.*°1.23) Assessment
of the performance of ADL included blackboard
erasing, (12123 dishwashing,(**?123) shelving groceries
or lifting weight,(*°2%2% and changing light bulbs. (%23
The patients were asked to perform the activities
within a given timeframe(?2%.23) or the time needed
to complete the ADL tasks was recorded.*®) In one

Table 1. Study methodological quality assessment based on the Physiotherapy Evidence Database scale.

Author Criterion
1 7 10 11 Total score

2 3 4 5 6 8 9
Ries et al.("” 0 1 0 1 0 0 0 0 0 1 1 4
Marrara et al.?” 0 1 0 1 0 0 0 0 0 1 1 4
Costi et al.?" 1 1 1 1 0 0 1 1 1 1 1 8
Janaudis-Ferreira et al.® 1 1 1 1 1 0 1 1 1 1 1 9
Calik-Kutukcu et al.® 1 1 1 1 0 0 1 0 1 1 7

Criteria: 1: eligibility criteria were specified (not included in the total score); 2: random allocation of the participants
in groups; 3: allocation was concealed; 4: groups were similar at baseline regarding the most important prognostic
indicators; 5: all subjects were blinded; 6: all therapists who administered the therapy were blinded; 7: all assessors
who measured at least one key outcome were blinded; 8: measurements of key outcomes were obtained from
more than 85% of the subjects initially allocated to groups; 9: data for at least one key outcome were analyzed
by “intention to treat”; 10: between-group statistical comparisons were conducted; and 11: point measures and
measurements of variability were provided for at least one key outcome.
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Table 2. Characteristics of the participants.

Author Participants (M/F), n
Ries et al.™ 28 (N/A)?
Marrara et al. 22 (22/0)

Costi et al.?" 50 (33/17)?
Janaudis-Ferreira et al.*? 31 (N/A)
Calik-Kutukcu et al.®) 42 (27/15)

Severity of COPD
Moderate to very severe

Study group (n)
UAE + GR (8)
UAE + PNF (9)
Control (11)

Moderate to severe UAE (8)
LE (8)

Control (6)

Moderate to very severe UAE (25)
Control (25)

Moderate to very severe ART (13)
Control (18)

Moderate to severe ART (21)

Control (21)

M/F: male/female; UAE: unsupported arm exercise; GR: gravity resistance; PNF: proprioceptive neuromuscular
facilitation; LE: leg exercise; and ART: arm resistance training. ?All of the participants received pulmonary
rehabilitation.

Table 3. Characteristics of the exercise training programs.

Author Type of arm Intensity Frequency Duration Additional Control group

training

interventions

Ries Arm ergometry & GR: 1-2setsx 10 1-2xday 6 weeks  Arm ergometry; PR (no upper
et al."” resistance training reps (1-5 b) PR extremity
(hand weights) ~ PNF: 3 sets x 4-10 training)
reps (1-5 lb)
Marrara Resistance training 3 sets x 10 reps 3 xweek 6 weeks UL & LL Respiratory
et al.? (free weights) 1st: 50% 10 RM stretching; exercises;
2nd: 75% 10 RM bronchial bronchial
3rd: 100% 10 RM hygiene hygiene;
stretching
Costi Resistance training 3 sets x 10-15 5xweek 3 weeks PR; cycle PR; cycle
et al.?) (dumbbells) reps ergometry; ergometry;
50% 1 RM calisthenics; calisthenics;
resistance resistance
exercise exercise
Janaudis- Resistance training Loads equivalent 3 xweek 6 weeks  Walking; lower UL flexibility
Ferreira (free weights) to 10-12 RM and upper and stretching
et al.? extremity exercises
strength training;
breathing
exercises; self-
management
education
Calik-Kutukcu Resistance training 3 sets x 8-12reps 3 xweek 8 weeks  Arm ergometry Breathing
et al.® (free weights) 40-50% 1 RM and stretching exercises
exercises for
warm-up and
cool down;
breathing
exercises

GR: gravity resistance, reps: repetitions; PNF: proprioceptive neuromuscular facilitation; PR: pulmonary
rehabilitation; RM: repetition maximum; UL: upper limbs; and LL: lower limbs.

study, the Glittre-ADL test(®>?®) was also used in order
to evaluate the performance of ADL.(*® The Borg
scale was used in order to determine the perception
of dyspnea or fatigue before, during, and after the
simulation tests. Two studies used tools specific for the
assessment of UL activities, such as the Milliken ADL
Scale®® and a modified version of the Disabilities of the
Arm, Shoulder and Hand Questionnaire,?? in order to
assess ADL. Finally, in one study, patients were asked
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to rate their perception of dyspnea during the tests
using the dyspnea domain of the Chronic Respiratory
Disease Questionnaire.?? In one of the studies, there
was a significant decrease in the time taken to complete
the ADL test, a greater decrease being seen in the
ULEXT group undergoing proprioceptive neuromuscular
facilitation.*) In addition, two studies®*2* that used an
ADL test similar to that of the study above*® showed
a significant increase in the number of completed
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cycles in the ULEXT group compared with the control
group®V or with baseline.?® Another study evaluated
the metabolic response during ADL tests and revealed
that the minute ventilation/maximal voluntary ventilation
ratio and the oxygen uptake/maximal oxygen uptake
ratio decreased during blackboard erasing in the ULEXT
group.®% One study showed significant improvement
in Milliken ADL Scale scores in the ULEXT group.®?
However, no significant changes were found in the
Glittre-ADL test results®®® or in Disabilities of the Arm,
Shoulder and Hand questionnaire scores.(??

In three studies, the perception of dyspnea showed
no significant changes during UL-related ADL simulation
tests. (192023 In only one study did the perception of
dyspnea significantly improve in both groups.?") In
another study, there was a significant reduction in the
perception of dyspnea during the Glittre-ADL test in
the ULEXT group.®® Finally, the perception of dyspnea
during ADL tests significantly changed in both groups
in one study.?

Fatigue during ADL assessment showed no significant
changes in two studies.**2® Only in one study did arm
fatigue show a significant improvement during ADL
simulation testing in the intervention group.?Y The
results in the ULEXT groups are presented in Table 4.

DISCUSSION

The aim of the present systematic review was to
investigate the potential effectiveness of ULEXT in
improving the performance of ADL that involve the
upper limbs in patients with COPD. Our results indicate
that ULEXT is a safe therapeutic approach for these
patients. In addition, significant improvements in the
performance of ADL that involve the UL were found
in the ULEXT group compared with baseline(>*?* or
compared with the control group.® However, ULEXT
has shown contradictory results in symptom perception
during ADL that involve the UL.

ADL, especially activities involving the UL, are
compromised in patients with COPD. The results of
four of the studies that examined the effect of ULEXT
in UL-related ADL simulation tests showed that ULEXT
can provide significant improvements (Table 4).(19-21.23)
In one study, there was a significant reduction in the
total time taken to complete the ADL tasks.*® This
finding was also seen in two other studies, in which
there was a significant increase in the number of cycles
completed during the ADL simulation test within a
ten-minute timeframe in the ULEXT group.©*?% Finally,
in another study, a significant decrease in metabolic
and ventilatory demand during blackboard erasing
was seen only in the ULEXT group.©®

Although significant improvements were seen in the
intervention groups, there were some contradictory
findings in some of these studies. In one of the studies,
in which there was a significant difference in group-time
interaction in the total time taken to complete the ADL
tasks, there was no significant effect of group or time
factors.(*®) This finding can be attributed to the fact that

the time taken to complete the ADL test at baseline
was longer in the group undergoing proprioceptive
neuromuscular facilitation than in the other groups;
however, no significant differences were found.®® In
another study, there was a significant increase in the
number of cycles performed during the ADL simulation
test both in the intervention and control groups.©®

Symptom perception might explain the improvements
in the performance of ADL during the tests. It is well
known that the occurrence of symptoms of dyspnea
and fatigue might restrict UL activities.® One study
reported that improved symptom perception correlated
with improved performance of ADL.") However, in one
study, no significant improvement in the perception of
dyspnea or fatigue during ADL simulation tests was
reported, although the number of cycles completed
during the tests significantly increased in the intervention
and control groups.®® This phenomenon might be
attributed to the respiratory exercises that both
groups performed.®” It is well known that the use of
UL can cause hyperinflation,*1® which is associated
with the occurrence of dyspnea® and dysfunction of
intrinsic contractile properties of respiratory muscles.®)
Nevertheless, hyperinflation is not the sole cause of
dyspnea. Various studies have clearly shown that
dyspnea is a complex symptom and is triggered by
many factors, such as emotions, cognition, context,
and pathophysiology.*® According to these findings, it
seems logical that arm training and breathing exercises
can improve hyperinflation and pulmonary function
during UL activities without necessarily improving
the perception of dyspnea. This assumption seems
to be confirmed in one of the studies included in this
review, in which there was a decrease in metabolic
and ventilatory demand during blackboard erasing but
no significant change in the perception of dyspnea in
the ULEXT group.®®

In some cases, ADL were assessed by means of
tests or questionnaires. In one study, the Glittre-ADL
test was used, but no significant changes were found
within or between the groups.® This test requires
getting out of a chair, walking ten meters, walking up
and down a ladder while carrying a weighted backpack,
and moving objects in a bookcase.(®>?®) The lack of
significant results using this test might be because it
requires the performance of activities that involve the
lower limbs (such as walking); exercises involving the
lower limbs were not included in the ULEXT in that study.
(23 However, activities such as housecleaning and doing
laundry showed significant changes according to ADL
questionnaire scores.?® Nevertheless, questionnaires
have the disadvantage of providing subjective answers
that are not always real.

Although significant improvements were found in
some of the studies included in the present review, the
aforementioned findings cannot be generalized because
of some quantitative and qualitative limitations of those
studies. The number of studies included was small (only
five), which seems quite insufficient to provide clear
results. In addition, according to the PEDro scale, the
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Table 4. Results of upper limb exercise training (before and after the intervention or between intervention and control

groups).
UL-related ADL

simulation test ADL
questionnaires

UL-related

Dyspnea
during ADL

Fatigue ULExT-related
during ADL AE

Ries Decrease in the time taken NS NS Back pain (n = 1)
et al."” to complete the ADL test*
Marrara Decrease in V./MVV and NS No AE reported
et al.®) in VO,/VO,max during
blackboard erasing*
Costi Increased number of ADL Significant Significant No AE reported
et al.?) cycles in 10 min*! decrease* decrease*!
Janaudis-Ferreira NS in modified Significant Elbow pain (n = 1)
etal.® DASH scores decrease* Neck pain (n = 1)
Severe dyspnea
(n=1)
Calik-Kutukcu et Increase in the number of Improvementin  Significant NS No AE reported
al.® ADL cycles in 10 min MAS scores* decrease
during the
Improvement in MAS Glittre-ADL
housecleaning and laundry test®

integrated scores*

NS in the Glittre-ADL test

UL: upper limbs; ADL: activities of daily living, AE: adverse events; ULEXT: upper limb exercise training; NS: not
significant;V.: minute ventilation; MVV: maximal voluntary ventilation; VO,: oxygen uptake, VO,max: maximal
oxygen uptake, DASH: disabilities of the arm, shoulder and hand (questionnaire); and MAS: Milliken ADL scale. *p <
0.05 in the ULEXT group before and after the intervention. 'p < 0.05 between the ULEXT group and the control group.

methodological quality of the studies was moderate, in
two studies, and high, in three studies, and there was
no blinding of researchers in two studies.(**?® In such
cases, their personal beliefs in favor of or against an
intervention can alter the results (information bias).%3

In most of the studies included in this review, the
sample size was not determined on the basis of a
statistical power analysis, and, in some cases, the
number of participants in each group was smaller than
11 patients (pilot studies). In addition, the majority
of the samples comprised males. The severity of
COPD, in accordance with the Global Initiative for
Chronic Obstructive Lung Disease criteria, ranged from
moderate to very severe; no patients with mild COPD
were included in any of the trials.

Apart from the limitations in the methodological
design, there were several differences regarding
the ULEXT among the selected studies, such as the
frequency of ULEXT sessions (from three times a week
to twice daily), total duration of the program (ranging
from three to eight weeks), duration of the sessions,
type of exercise, and exercise intensity. In addition, the
activities proposed to the control groups were different.
Another limitation involves the assessment of ADL. Four
studies used nonvalidated simulation tests to assess
ADL.(*°-21.23) Moreover, there were differences in the
methods of assessment and in outcome measures to
evaluate ADL, the number of ADL tasks being two in
one trial,?® three in another trial,**) and four in two
trials.(?*:23) Furthermore, the outcome measure of ADL
simulation tests was time, measured in seconds, in
one study,**) or the number of cycles completed in ten
minutes, in two studies.*?> All of these limitations
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prevent generalization of the findings of the studies.
Because of these discrepancies, a meta-analysis could
not be performed.

Three previous systematic reviews investigated
ULEXT and the ability to perform ADL that involve
the UL in patients with COPD.(532:33) The number of
trials included in the reviews was smaller than was
the number of trials in our study, ranging from one to
three. The outcome measure was the performance of
ADL or symptoms during ADL. One of the three reviews
concluded that ULEXT should not be recommended,?
and two concluded that there was no clinical evidence
to support the efficacy of ULEXT in improving symptoms
during ADL,(*>3%) one of which reporting a general
improvement in dyspnea but not during ADL.*** The
trials included in those reviews(*>3233) were also included
in the present systematic review, with the addition of
two other studies. Our review demonstrated that, in
four of the five studies included, the performance of
ADL that involve the UL in the ULEXT group improved
significantly compared with baseline(*®2923 or with
the control group.©®" A decrease in the perception of
dyspnea during ADL in the ULEXT group was reported
in three studies,*'-?> whereas a significant decrease in
fatigue in the ULEXT group, compared with the control
group, was reported only in one study."

ULEXT can be considered safe for patients with
COPD, because no deterioration of the disease or
any other severe adverse effects, which could lead to
hospitalization or death, have been reported.

A major goal of pulmonary rehabilitation, especially
ULEXT, is improving the performance of ADL in patients
with COPD. The findings of this review revealed
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that ULEXT is safe and can significantly improve the
performance of ADL that involve the UL in such patients.
However, the limitations of the selected studies and
their contradictory results regarding the symptoms
of dyspnea and fatigue during ADL that involve the
UL bring uncertainty regarding the results. Further
research through well-designed randomized controlled
trials is warranted to determine the efficacy of ULEXT

and the proper parameters for this type of training in
patients with COPD.
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