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ABSTRACT

Purpose: The objective of this study was to review clinical trials of the effectiveness of physiotherapy compared with standard care, focused mainly on

the functional status of patients hospitalized for acute exacerbation of chronic obstructive pulmonary disease (AECOPD). Methods: Search strategies were

developed for each of the databases (PubMed, Scopus, and Web of Science). The study eligibility criteria were as follows: (1) The objective was to assess

the effect and efficacy of physiotherapy compared with standard care (which included only medical and pharmacological treatment); (2) adults subjects had

AECOPD; (3) one of the outcome measures was functional status, defined as an individual’s ability to perform the normal daily activities required to meet

basic needs, fulfill usual roles, and maintain health and well-being; (4) it was a clinical trial; (5) it was written in English; (6) it was published between

January 2009 and February 2016; and (7) the full-text article was available. Results: The review revealed that for patients hospitalized for AECOPD,

exercise, neuromuscular electrical stimulation, breathing exercises, and chest therapy significantly improved their functional status compared with standard

care. Conclusions: A variety of physiotherapy modalities have been shown to improve functional status compared with standard care among patients

hospitalized for AECOPD; other outcome measures also showed improvements.
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RÉSUMÉ

Objectif : recenser les essais cliniques sur l’efficacité de la physiothérapie par rapport aux soins conventionnels pour évaluer l’état fonctionnel des patients

hospitalisés pour exacerbations aiguës de la maladie pulmonaire obstructive chronique (EAMPOC). Méthodologie : des stratégies de recherche ont été mises

au point pour chaque banque de données (PubMed, Scopus et Web of Science). Critères d’admissibilité des études : (1) l’étude vise à évaluer l’effet et

l’efficacité de la physiothérapie par rapport aux soins conventionnels (traitement médical et médicamenteux seulement); (2) les sujets adultes souffrent

d’EAMPOC; (3) un des résultats mesurés est l’état fonctionnel, défini comme la faculté d’une personne à accomplir les activités quotidiennes nécessaires

pour répondre à ses besoins fondamentaux, assumer ses rôles habituels et maintenir sa santé et son bien-être; (4) il s’agit d’un essai clinique; (5) l’article

est rédigé en anglais; (6) l’étude a été publiée entre janvier 2009 et février 2016; (7) le texte intégral de l’article est disponible. Résultats : le recensement

révèle que l’exercice, la stimulation électrique neuromusculaire, les exercices de respiration et la physiothérapie respiratoire améliorent de façon significa-

tive l’état fonctionnel de patients hospitalisés pour EAMPOC par rapport aux soins conventionnels. Conclusions : divers soins de physiothérapie ont prouvé

leur efficacité pour améliorer l’état fonctionnel de patients hospitalisés pour EAMPOC davantage que les seuls soins conventionnels. D’autres mesures de

résultats ont également montré des améliorations.

Chronic obstructive pulmonary disease (COPD) is one
of the leading causes of disability and mortality around
the world; it is expected to become the third leading

cause of death and the fifth leading cause of disability-
adjusted life years in 2020.1 Patients with COPD experi-
ence recurrent acute exacerbations at an annual rate
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that ranges from 0.5 to 3.5 exacerbations per patient.2,3

Recurrent acute exacerbation of COPD (AECOPD) con-
tributes significantly to the burden of the disease and is
a leading cause of hospital admissions worldwide: Of
COPD patients, 35% have at least one admission a year,
and as many as 40% of admitted patients have two
or more readmissions a year.4 Exacerbations imply a
worsening of symptoms and a reduction in lung func-
tion that, in a small proportion of patients, may not be
recovered.5

In addition to the usual symptoms of an exacerbation
(worsening cough, shortness of breath, etc.), patients
who are admitted to hospital may exhibit impairment in
functional status.6 Systemic factors such as inflamma-
tion, malnutrition, medication, inactivity, age, hypoxemia,
and smoking have long been recognized to exert strong
effects on skeletal muscle performance in patients with
COPD.7 Among the main consequences of AECOPD,
the following have a direct impact on patients’ health:
increase in mortality,8 impairment of health-related
quality of life,9 faster decline in lung function,10 marked
reduction in physical activity level,11 and worsening of
peripheral muscle weakness.12

According to the Global Initiative for Chronic Obstruc-
tive Lung Disease guidelines,13 standard medical therapy
in patients hospitalized for AECOPD includes pharmaco-
logical treatment such as steroids, bronchodilators, and
antibiotics. Many physiotherapy techniques are applied
to patients admitted to hospital for AECOPD, aiming to
restore or maintain function to prevent or avoid further
impairment, but there is no consensus about the best
physiotherapy modality or about the effectiveness of such
treatment.14 Physiotherapy treatment in these patients in-
volves using techniques or strategies aimed at improving
lung volume or facilitating the removal of airway secre-
tions. Common physiotherapy techniques include percus-
sion, vibration, postural drainage, active cycle of breathing,
positive expiratory pressure (PEP), neuromuscular electri-
cal stimulation (NMES), thoracic expansion exercises, and
walking programmes.15

The Canadian Thoracic Society guidelines16 describe
how pulmonary rehabilitation (PR) significantly improves

dyspnea, exercise endurance, quality of life, and risk of
hospitalization after AECOPD. However, evidence about
the effects, feasibility, and benefits of physiotherapy
techniques in patients with AECOPD is lacking. There-
fore, the objective of this study was to review clinical trials
that had studied the effectiveness of physiotherapy com-
pared with standard care, focused mainly on the func-
tional status of patients hospitalized for AECOPD.

METHODS
We conducted and reported our review following the

guidelines of the Centre for Reviews and Dissemination
at the University of York, York, United Kingdom, and
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses and taking into account the recent
tutorial published in the Brazilian Journal of Physical
Therapy, which guides authors on how systematic reviews
should be conducted and reported.17

Information sources and search

We developed search strategies for each of the data-
bases used: PubMed, Scopus, and Web of Science. These
strategies maximized the retrieval of articles using a
combination of Medical Subject Headings and free-text
terms, described in Table 1.

Selecting the studies

Two authors worked independently as reviewers to
evaluate the titles and abstracts of all identified articles
and ordered the full text of any article that was deemed
eligible by either of them. They then evaluated the full
text of all retrieved articles, made a decision about inclu-
sion or exclusion, and discussed their decisions. All the
authors then resolved any questions or discrepancies
through consensus, taking the inclusion and exclusion
criteria into account.

Eligibility criteria

Articles were included if they met the following criteria:
(1) the objective of the study was to assess the effect and
efficacy of physiotherapy compared with standard care
(which included only medical and pharmacological
treatment); (2) the adults subjects had had AECOPD; (3)
one of the outcome measures was functional status,

Table 1 Search Strategy: Terms and Key Words

Query MeSH and keywords

Chronic obstructive pulmonary
disease and/or COPD

(‘‘pulmonary disease, chronic obstructive’’ [MeSH Terms] OR (‘‘pulmonary’’ [All Fields] AND ‘‘disease’’ [All Fields] AND
‘‘chronic’’ [All Fields] AND ‘‘obstructive’’ [All Fields] OR ‘‘chronic obstructive pulmonary disease’’ [All Fields] OR ‘‘copd’’
[All Fields]) AND (‘‘exacerbation’’ OR ‘‘disease progression’’ [MeSH Terms])

Physiotherapy treatment (‘‘physiotherapy’’ [All Fields] OR ‘‘Physical therapy’’ [All Fields] OR ‘‘Rehabilitation’’ [All Fields] [MeSH Terms]) OR
(‘‘Physical therapy modality’’ OR ‘‘Physical therapy speciality’’ OR ‘‘physical therapy techniques’’ [All Fields]
[MeSH Terms]) AND (‘‘effect’’ [MeSH Terms] OR ‘‘effectiveness’’ [All Fields])

Limits (‘‘humans’’ [MeSH Terms] AND English [lang] AND ‘‘adult’’ [MeSH Terms] AND 2009:2016 [dp] AND ‘‘all relevant journal
names’’ [jour] AND ‘‘journal article’’ [pt])

MeSH ¼ Medical Subject Headings.
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defined as an individual’s ability to perform the normal
daily activities required to meet basic needs, fulfill usual
roles, and maintain health and well-being;18,19 (4) the
study was a clinical trial; (5) it was written in English;
(6) it was published between January 2009 and February
2016; and (7) the full-text article was available.

Data collection

From the retrieved articles, two authors performed
the data extraction, which included author and year
(country), design, gender, mean age, severity of forced
expiratory volume in 1 second percentage predicted
(FEV1%), studied parameters, exclusion criteria, and
quality scale. In addition, they collected the treatment
modality and information about the intervention, such
as description, frequency, session duration, treatment
duration, and significant results.

Quality assessment

Two authors independently appraised the quality of
each study using the scale developed by Downs and
Black.20 This instrument is a validated scoring scale that
has been used to determine the quality of both random-
ized and non-randomized clinical trials and has been

highlighted by the Cochrane Collaboration as a useful
tool for assessing the risk of bias.21

We then categorized our assessment of the quality of
each study using 27 items grouped into five sub-scales:
reporting, external and internal validities, bias, confound-
ing, and power. The highest total score was 32; scores
are expressed as rates, with higher scores representing a
better methodology and 1.00 being the highest possible
rating. As suggested by some reviews,22 ratings of less
than 0.50 were considered weak, ratings of 0.50–0.69
were considered fair, ratings of 0.70–0.79 were considered
good, and ratings of 0.80–1.00 were considered very good.

Summary measures and synthesis of results

Characteristics of the included studies were summar-
ized. The type of treatment and interventions were ana-
lyzed, summarizing the modality, description, frequency,
session duration, and treatment duration.

RESULTS
The database searches yielded 183 potentially relevant

citations. After checking for duplicates and determining
eligibility, 16 studies involving physiotherapy treatment
in patients with AECOPD were included in this review
(see Figure 1).

Figure 1 Flow diagram of study selection. COPD ¼ chronic obstructive pulmonary disease.
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Table 2 Characteristics of Included Studies

First author,
year, country;
score on quality
scale Design

No. of
participants
(male/female)

Age,
Mean (SD), y

Severity,
FEV1%

Studied
parameters

Exclusion
criteria

Torres-Sánchez,23

2016, Spain; 27
RCT 49 (47/2) Intervention group, 72.36 (8.91), control

group, 73.7 (7.10)
Intervention group, 39; control group, 41 Lower and upper limb strength, exercise

capacity, dyspnea, EQ-5D, HADS
Patients with other organ failure, cancer,
or inability to cooperate; BMI lower than
30 kg/cm2

Liao,24 2015,
Taiwan; 26

RCT 61 (37/24) Experimental group, median age 68;
control group, median age 70

No information; peak expiratory
flow ¼ 140 L (range 50–300)

Dyspnea, cough, exercise tolerance
(6MWT), sputum expectoration

Systolic blood pressure < 90 mmHg,
SpO2 < 90%, and unstable psychological
status; hemoptysis, pneumothorax,
pulmonary edema, and use of a
respirator

He,25 2015,
China; 20

RCT 94 (83/11) PR group, 69.2 (1.53); control group,
73.9 (1.84)

PR group, 38 (3.04); control group,
39 (5.07)

Spirometry, dyspnea, 6MWT, limitation
in daily activities

Severe orthopaedic or neurological
disorders limiting exercise performance,
unstable cardiac disease, inability to
understand or complete questionnaires

Borges,26 2014,
Brazil; 27

RCT 29 (18/11) Control group, 67.8 (9.0); PR group,
64.1 (12.5)

Control group, 39.1 (15.5); PR group,
41.7 (13.6)

6MWT, HRQOL, muscle strength,
systemic inflammatory markers, level
of PADL

Patients transferred to ICU before 2nd
day of hospitalization, patients exhibiting
changes in mental status, worsening of
hypoxemia (PaO2)

Osadnik,27 2014,
Australia; 26

RCT 90 (58/32) Control group, 67.8 (11.6); PEP group,
69.5 (9.8)

Control group, 44.2 (20.2); PEP group,
37.3 (19.7)

Self-reported symptoms (BCSS), QOL
(SGRQ), BODE Index

A respiratory condition deemed more
significant than COPD, established
airway clearance routines, patient’s
breathing through an artificial airway,
or PEP therapy contraindicated

Valenza,28 2014,
Spain; 24

RCT 46 (46/0) Intervention group, 76 (5.5); control
group, 74.43 (7.6)

No information HADS, SGRQ, dyspnea (MRC scale),
EQ-5D, Hand Grip Strength Test,
Respiratory Muscle Strength Test

Other organ failure, cancer, or inability
to cooperate

Kurzaj,29 2013,
Poland; 13

RCT 30 (12/18) Experimental group, 57 (5.7); control
group, 55 (4.2)

Experimental group, 45.2 (19.0); control
group, 40.2 (13.0)

BODE Index variables No information

Tang,30 2012,
Australia; 24

RCT 32 (13/19) Control group, 78 (8.8); low-intensity
exercise group, 68 (10.1); moderate- to
high-intensity exercise group, 73.6 (10)

Control group, 46.8 (20.4); low-intensity
exercise group, 45.1 (18.6); moderate-
to high-intensity exercise group,
46.1 (18.3)

Exercise tolerance (3MWT), lung function
(FEV1%), perceived level of improvement
in lung symptoms, activity status (Barthel
Index), and muscle strength (manual
muscle tester)

Medically unwell, non-English-speaking,
cognitively impaired/non-ambulatory,
discharged before recruitment

Cross,31 2012,
United Kingdom; 25

RCT 522
(298/224)

MCP arm group, 69.08 (9.58); no-MCP
arm group, 69.58 (9.51)

No information SGQR, BCSS, EuroQol index; and EQ
visual analogue scale; no. of days spent
in hospital

Any contraindication for use of MCP
techniques (osteoporosis, hemoptysis,
bronchial hyper-reactivity, etc.)

Ides,32 2012,
Belgium; 10

CCT 5 (2/3) No information 5 participants, 39.49 (23.62) Lung function (spirometry and body
plethysmography), inspiratory and
expiratory muscle strength, diffusion
capacity, arterial blood gas sampling,
dyspnea (Borg Scale)

No information
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First author,
year, country;
score on quality
scale Design

No. of
participants
(male/female)

Age,
Mean (SD), y

Severity,
FEV1%

Studied
parameters

Exclusion
criteria

Giavedoni,33 2012,
Scotland; 16

RCT 11 (5/6) 11 participants, 72.2 (3.1) 11 participants, 41.3 (5.6) QMVC In need of respiratory support or
admission to ICU, any condition that
precluded a reliable muscle strength
measurement, engaged in any PR pro-
gram at time of admission, any hospital
admission or AECOPD in previous 3 mo

Meglic,34 2011,
Slovenia; 21

CCT 19 (15/4) 19 patients, 71 (6) 19 patients, 29 (11) Dyspnea (MRC scale), HRQOL (SGRQ
and FACIT)

Contraindications for NMES

Cross,35 2010,
United Kingdom; 26

RCT 527
(298/224)

MCP arm group, 69.08 (9.85); no-MCP
arm group, 69.58 (9.51)

No information QOL (SGRQ) and QALY COPD diagnosis not established, not
admitted for COPD exacerbation, no
sputum, clinical exclusion suspected,
too unwell to consent, other reasons
(consent declined, no physiotherapist
available, had already seen
physiotherapist)

Troosters,36 2010,
Belgium; 26

RCT 36 (27/9) Control group, 69 (7); training group,
67 (8)

Control group, 50 (18); training group,
40 (12)

QF, dyspnea (MRC scale), exercise
tolerance (6MWT), myostatin,
myogenin–MyoD ratio (muscle biopsy)

No information

Babu,37 2010,
India; 27

RCT 38 (27/11) Experimental group, 65 (15.9); control
group, 58 (13.3)

No information Peak expiratory flow rate, sustained
maximal inspiratory rate, dyspnea
(Borg Scale), 6MWT

Pulmonary embolism, pulmonary
edema, acute myocardial infarction,
acute heart failure

Kodric,38 2009,
Italy; 20

RCT 59 (41/18) Control group, 71.3 (8.4); ELTGOL
group, 69.1 (8.3)

Control group, 52.3 (18.7); ELTGOL
group, 55.6 (27.6)

Spirometry (FEV1% and FEV1/FVC),
dyspnea (MRC scale and Borg Scale),
QOL (SGRQ)

Positive bronchodilator reversibility test
or any other chest disease likely to bias
results

Note: Studies are listed by year, beginning with the most recent. The quality scale used was the scale developed by Downs and Black20 (score out of 32).

FEV1% ¼ forced expiratory volume in 1 s percentage predicted; RCT ¼ randomized controlled trial; EQ-5D ¼ EuroQol–5 Dimension (questionnaire developed by the EuroQol Group); HADS ¼ Hospital Anxiety and Depression

Scale; BMI ¼ body mass index; 6MWT ¼ 6-minute walk test; mmHG ¼ millimetres of mercury; SpO2 ¼ arterial oxygen saturation; PR ¼ pulmonary rehabilitation; HRQOL ¼ health-related quality of life; PADL ¼ physical

activity in daily life; ICU ¼ intensive care unit; PaO2 ¼ partial pressure of oxygen; PEP ¼ positive expiratory pressure; BCSS ¼ Breathlessness, Cough and Sputum Scale; QOL ¼ quality of life; SGRQ ¼ Saint George’s

Respiratory Questionnaire; BODE ¼ body mass index, airflow obstruction, dyspnea and exercise capacity; COPD ¼ chronic obstructive pulmonary disease; MRC ¼ Medical Research Council (of the United Kingdom); 3MWT ¼
3-minute walk test; MCP ¼ manual chest physiotherapy; EuroQol ¼ EuroQol Group; EQ ¼ EuroQol; CCT ¼ controlled clinical trial; QMVC ¼ quadriceps maximal isometric voluntary contraction; AECOPD ¼ acute exacerbation of

chronic obstructive pulmonary disease; FACIT ¼ functional assessment of chronic illness therapy; NMES ¼ neuromuscular electrical stimulation; QALY ¼ quality-adjusted life year; QF ¼ quadriceps force; MyoD ¼ protein that

plays a major role in regulating muscle differentiation; ELTGOL ¼ expiration with glottis open in the lateral posture; FVC ¼ forced vital capacity.

Table 2 Continued
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Table 3 Type of Treatment and Interventions of Included Studies

Author, year, country Treatment modality

Intervention

Significant resultsDescription Frequency/session duration/treatment duration

Torres-Sánchez,23

2016, Spain
Breathing program and
physical exercise

Programme included 15 min of deep breathing
exercises and 20–30 min of limb exercises.

Twice per day/30–45 min/during hospitalization Improvement in strength, exercise capacity, psycho-
logical distress. Beneficial effect of physical treatment
on QOL measures and dyspnea.

Liao,24 2015, Taiwan Breathing program and
physical exercise

Disease awareness, sputum clearance treatments,
pursed-lip breathing training, upper limb exercise
with deep breathing, walk training, assigned
pulmonary rehabilitation program coordinator

Twice per day/10 min per session/4 days Reduced AECOPD symptoms (such as dyspnea and
cough), increased exercise tolerance and sputum
expectoration.

He,25 2015, China Breathing program and
physical exercise

Exercise training, relaxation, breathing retraining and
education

Twice per day/30 min/during hospitalization Significant improvements in 6MWT, resting SpO2,
and exercise Borg dyspnea score; for PR group,
greater improvement in total CRQ-SAS score and
lower CAT score.

Borges,26 2014, Brazil Physical exercise Weight-lifting exercises for 6 muscle groups in upper
and lower limbs (2 sets of 8 repetitions each); initial
load was set at 80% of 1-repetition maximum load

Exercise training started on 3rd day of hospitalization;
every patient completed a minimum of 3 sessions.
Sessions were performed every morning with free
weights in 2 sets of 8 repetitions

PR group improved strength in lower limb muscles
and 6MWT during and 30 d after hospitalization
(p < 0.05), also improved QOL after hospitalization.
Blood levels of inflammatory markers reduced only
after hospitalization.

Osadnik,27 2014,
Australia

Instrumental chest
therapy

Usual care and PEP Twice per day/20 min/at discharge or 24 h without
sputum expectoration

No significant between-group differences over time in
BCSS score or SGRQ total score at 9 wk. Dyspnea
improved more rapidly in PEP group over first 8 wk,
but these benefits were not observed at 6 mo.
Exacerbations and hospitalizations did not differ
between groups.

Valenza,28 2014, Spain Breathing program Controlled breathing program (relaxation exercises,
pursed-lips breathing, active expiration)

Twice per day/30 min/during hospitalization Significantly improved dyspnea, anxiety, and mobility.
All measured variables improved in intervention
group.

Kurzaj,29 2013, Poland Manual chest therapy Massage treatment: stroking, grinding, vibration,
kneading

Once per day/30 min/a period of a few successive
days

Significant improvement in BODE index in experimental
group, whereas this ratio changed slightly in control
group. FEV1% and MRC parameters changed
significantly only in experimental group.

Tang,30 2012, Australia Physical exercise Standard physical therapy and exercise sessions
(walking, hip abductors, lunges, stimulated lifting,
chess press) with a low-intensity exercise group
(40% maximum intensity) and a moderate- to high-
intensity exercise group (70% maximum intensity)

Twice per day/15 min/during hospitalization Exercise groups improved significantly in walking
distance; however, no significant between-group
differences observed.

Cross,31 2012, United
Kingdom

Manual chest therapy MCP and ACBT At discretion of physiotherapist/at discretion of
physiotherapist/during hospitalization

No significant differences in SGRQ. No significant
differences found in any secondary outcome
measures.

Ides,32 2012, Belgium Instrumental chest
therapy

IPV treatment No information No significant changes in lung function or arterial
blood gases measured 1 hr after end of IPV session.
Local changes in airway resistance.
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Giavedoni,33 2012,
Scotland

Electrostimulation
therapy

NMES Once per day/30 min/14 sessions Mean quadriceps muscle strength decreased in
control legs, but increased in stimulated legs.
DQMVC between groups was statistically significant
(p < 0.05).

Meglic,34 2011,
Slovenia

Electrostimulation
therapy

NMES Twice per day/25 min/six days per week during
hospitalization

Significant decrease in score of dyspnea. HRQOL
improved during hospitalization: SGRQ and FACIT
scores decreased significantly.

Cross,35 2010, United
Kingdom

Manual chest therapy MCP and ACBT At discretion of physiotherapist/at discretion of
physiotherapist/during hospitalization

No significant difference at 6 mo post-randomization
in total SGRQ score, SGRQ symptom score, SGRQ
activity score, or SGRQ impact score. Compared with
no MCP, using MCP was associated with a slight loss
in QOL but lower health service costs.

Troosters,36 2010,
elgium

Physical exercise Usual care and quadriceps resistance training (knee
extension while seated on a chair)

Once per day/not specified/7 d Enhanced quadriceps force observed at discharge
(p ¼ 0.05) and at 1-mo follow-up in patients who
trained. 6MWT improved after discharge only in group
that received resistance training. Myostatin was
lower, and myogenin/MyoD ratio tended to be higher,
in training group.

Babu,37 2010, India Not specified Regular physical therapy and on-call physical therapy
(required by patient outside business hours)

Once per day, more often if required/not specified/
during hospitalization

Peak expiratory flow rate and 6MWT showed a
significant difference.

Kodric,38 2009, Italy Manual chest therapy Chest physiotherapy (ELTGOL) Twice per day/30 min/7 d At time of hospital discharge, only Borg score was
significantly improved in ELTGOL group; after 6 mo,
no significant difference in other variables measured.
ELTGOL group had numerically fewer exacerbations
and less need for hospitalizations, although
differences were not statistically significant.

Note: Studies are listed by year, beginning with the most recent.

QOL ¼ quality of life; AECOPD ¼ acute exacerbation of chronic obstructive pulmonary disease; 6MWT ¼ 6-minute walk test; SpO2 ¼ arterial oxygen saturation; PR ¼ pulmonary rehabilitation; CRQ-SAS ¼ Chronic Respiratory

Disease Questionnaire Self-Administered Standardized; CAT ¼ COPD Assessment Test; PEP ¼ positive expiratory pressure; BCSS ¼ Breathlessness, Cough and Sputum Scale; SGRQ ¼ Saint George’s Respiratory Questionnaire;

BODE ¼ body mass index, airflow obstruction, dyspnea, and exercise capacity; FEV1% ¼ forced expiratory volume in 1 s percentage predicted; MRC ¼ Medical Research Council dyspnea scale; MCP ¼ manual chest therapy;

ACBT ¼ active cycle of breathing technique; IPV ¼ intrapulmonary percussive ventilation; NMES ¼ neuromuscular electrical stimulation; NMES: neuro muscular electrical stimulation; DQMVC ¼ change in quadriceps maximal

voluntary contraction; HRQOL ¼ health-related quality of life; FACIT ¼ functional assessment of chronic illness therapy; MyoD ¼ protein that plays a major role in regulating muscle differentiation; ELTGOL ¼ expiration with

glottis open in the lateral posture.

Table 3 Continued
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Study quality appraisal

Quality assessments showed an average score of 22.38
(range 10–27, out of a total score of 32). Only 3 of 16
articles had a score less than 20. On the basis of the quality
assessment instrument, studies received an average rating
of 0.70, which was considered good.

Study characteristics

The characteristics of the studies are shown in Table 2.
The number of patients included in all the studies was
1,648, and the severity of their COPD ranged from 29% to
55.6% in FEV1%. The more frequent variables included to
assess the patients were dyspnea, respiratory function,
quality of life, and variables related to functional status.

Treatment modalities

Physiotherapy modalities explored in the trials included
exercise sessions with aerobic or resistance exercise,26,30,36

expiration with glottis open in lateral posture (ELTGOL),38

PEP,27 intrapulmonary percussive ventilation,32 NMES,33,34

manual chest therapy and active cycle of breathing techni-
ques,29,31,35 a controlled breathing program,28 and either
standard physical therapy37 (not specified) or combined
training, including breathing techniques and exercise.23–25

Table 3 shows the full details on treatment and interven-
tions for each study.

The authors divided the different treatment modalities
into several groups: seven studies included chest physical
therapy,22,27,29,31,32,35,38 one study used breathing techni-
ques,28 three studies included physical exercise,26,30,36

two studies used electrostimulation,33,34 three studies in-
cluded a combination of treatment modalities,23–25 and
one study included standard physical therapy (not speci-
fied).37

DISCUSSION
The studies included in this review showed a broad

range of treatments commonly used by physiotherapists:
chest physical therapy, breathing techniques, exercise,
electrostimulation, and a combination of treatment
modalities These studies reflect the varied nature of
physiotherapy practice.39

The data provided in the Results section (Table 3)
suggest that physiotherapy interventions are significantly
beneficial in AECOPD during hospitalization. In all of
the included articles, physiotherapy was shown to signi-
ficantly improve common outcome variables such as
dyspnea,22,32,38 quality of life, walking distance,22,28,30

strength,33 and functional status.

Chest physical therapy

Several studies explored the effects of chest therapy
on exacerbations, with contradictory results. Cross and
colleagues31,35 and Osadnik and colleagues27 showed no
difference between groups in outcomes, whereas other
studies were associated with a positive effect on dyspnea,
FEV1%, and exacerbations at 6 months.22 The main rea-
son for this disparity is likely to be the different modalities

of techniques and outcomes; however, all the articles
included measures of functional status.

None of the reviewed studies on chest therapy showed
any difference in quality of life. By contrast, all the studies
on chest therapy showed significant results in dyspnea
perception22,32,38 when measured. Only the study by
Kodric and colleagues38 found that the ELTGOL tech-
nique, used twice a day, resulted in significant improve-
ments in the frequency of future exacerbations; no other
study found these differences at follow-up. The differences
may be due to the compliance developed by subjects
when they learned the technique at the hospital.40–42

Breathing techniques

Previous studies have reported that hyperinflation, re-
spiratory instability, upper chest pain, and asynchronous
breathing patterns can be associated with symptomatic
dysfunctional breathing43 in AECOPD. Breathing training
was used only in the study by Valenza and colleagues,28

and it results in significant changes in dyspnea, quality
of life, and anxiety. This is in line with the results of
previous studies on pulmonary conditions experienced
by stable COPD patients44 or asthma patients,45 who
showed favourable respiratory changes. However, more
studies are needed to confirm that breathing training is
really effective in improving other outcome variables,
such as pulmonary function, exercise capacity, and symp-
toms in patients with AECOPD.

Exercise

AECOPD patients who performed physical exercise
showed significant improvements, with positive effects
found in the study by Troosters and colleagues36 on
walking distance and improvements in muscle strength
found in the study by Tang and colleagues.30 Enhanced
quadriceps force was observed at discharge (p ¼ 0.05)
and at 1-month follow-up in patients who trained. The
6-minute walk test (6MWT) improved after discharge
only in the group that had received resistance training.
In addition, myostatin was lower, and the myogenin–
MyoD ratio tended to be higher in the training group
(MyoD is a protein that plays a major role in regulat-
ing muscle differentiation).36 Furthermore, the study by
Borges and Carvalho26 showed that resistance training
during hospitalization improved these outcomes without
altering the levels of systemic inflammation.

Electrostimulation

The study by Giavedoni and colleagues33 using NMES
showed results similar to those using physical exercise.
PR programmes during AECOPD are difficult to imple-
ment because of patients’ clinical condition, and strat-
egies that avoid respiratory system stress are needed. In
answer to that need, high-frequency NMES has been
successfully used as a localized training modality in
severely disabled patients who are unable to follow formal
PR or tolerate higher training intensities.46,47
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It has been convincingly demonstrated that exercise
training and NMES are key constituents of rehabilitation
in patients with stable disease.48 Nevertheless, no evi-
dence for this has been found in patients with AECOPD,
in whom muscle deterioration is most marked. Electro-
stimulation and physical exercise have been shown to
be effective and to lead to positive results in AECOPD
in some separate outcomes. Compared with standard
care (only medical and pharmacological treatment),
these treatments proved to be effective in counteracting
the deleterious effects of AECOPD on peripheral muscle
force. Functional capacity and physical independence
were also improved.

Combination of treatment modalities

Recent studies23–25 have combined different modalities
of physical therapy, such as controlled breathing exercises
and limb exercises. The study by Torres-Sánchez and
colleagues23 achieved beneficial effects for physical func-
tioning and perceived variables such as psychological
distress, QOL measures, and dyspnea. In the same line,
the study by Liao and colleagues24 improved the symp-
toms experienced during an exacerbation. The study by
He and colleagues25 found that 6MWT, resting arterial
oxygen saturation, and exercise Borg dyspnea score were
all significantly improved in the PR group. In addition,
the PR group showed greater improvement in quality of
life and the impact of the disease. In general, functional
status improved with the treatment. Hence, it seems
clear that future studies should combine different types
of interventions and evaluate their results.

Other previous reviews

Chest therapy was discussed in another review49 that
focused on airway-clearance objectives. That review re-
vealed that breathing exercises had beneficial effects
on health-related quality of life, training in inspiratory
muscle techniques improved inspiratory muscle strength,
and chest therapy aided clearance of sputum. In that sys-
tematic review,49 focused on various respiratory diseases,
the effects of manual interventions (e.g., postural drainage,
chest percussion, vibration, chest shaking, directed cough-
ing, and forced-exhalation techniques) had controversial
results. The present review focused only on studies of
patients with AECOPD; moreover, it considered not only
chest therapy with airway-clearance objectives but also
all the different modalities of respiratory physiotherapy
performed with AECOPD patients.

In the present review, manual chest therapy resulted
in significant improvements in dyspnea and quality of life.
Chest physiotherapy techniques included vibrations, deep
diaphragmatic breathing, percussions, postural drainage
in different positions, incentive spirometry, oscillating PEP
using Flutter, ELTGOL, intermittent positive pressure ven-
tilation, PEP using a PEP mask, and walking programmes.
Physical exercise and NMES studies showed the greatest

improvement in physical status, dyspnea, and walking
distance.

The review of Tang and colleagues30 concluded that
chest physiotherapy techniques benefited patients with
COPD who require assistance with sputum clearance,
and walking programmes may have greater benefits for
patients admitted with AECOPD. Chest physiotherapy
techniques other than percussion are safe to administer
to this patient population.49 The recent study by Osadnik
and colleagues50 revealed that airway clearance techni-
ques were safe for individuals with COPD and conferred
small beneficial effects on some clinical outcomes. It
suggested that these techniques should be considered
in both acute and stable disease. However, the clinical
relevance of these treatments and long-term effects on
morbidity are as yet unknown.

One of the limitations of our review was that includ-
ing so many different physiotherapy modalities was re-
lated to a great variety of outcomes, which could make
it difficult to compare the results obtained. However,
in all the studies included in this review, one of the
variables assessed was functional status; it allowed us to
compare the results of the included articles and draw
conclusions.

CONCLUSIONS
COPD is one of the leading causes of death, and

AECOPD contributes significantly to the high health care
costs associated with managing COPD. The different
physiotherapy modalities we analyzed in our review—
chest physical therapy, breathing exercises, exercise,
and NMES—significantly improved functional status—
defined as an individual’s ability to perform the normal
daily activities required to meet basic needs, fulfill usual
roles, and maintain health and well-being—compared
with standard care (which included only medical and
pharmacological treatment) in patients hospitalized for
AECOPD. Functional status improvements included in-
creases in quadriceps strength and improvements in
exercise capacity and mobility. Symptoms (dyspnea,
cough, or sputum expectoration), quality of life, psycho-
logical distress, and impact of the disease also showed
significant improvements. In addition, many studies
showed the beneficial effects of NMES and chest therapy
on COPD in both primary and secondary prevention.
The beneficial effects of physiotherapy treatments on
readmissions, dyspnea, and quality of life were likely to
be multifactorial and appeared to be mostly improved
by physical exercise.

However, the benefits of breathing techniques, walk-
ing programmes, and strength training on AECOPD are
still unclear. Further studies are needed to properly assess
the role of physiotherapy in this setting and to combine
different physiotherapy modalities.
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KEY MESSAGES

What is already known on this topic

AECOPD is an important cause of loss of function in
patients with COPD. It implies a worsening of symptoms
and a reduction in lung function that may not be re-
covered. After exacerbation, it takes a considerable time
for COPD patients to recover to baseline functional status,
which is defined as an individual’s ability to perform the
normal daily activities required to meet basic needs, fulfill
usual roles, and maintain health and well-being.

What this study adds

Physiotherapy interventions proved to be effective
in counteracting the deleterious effects of AECOPD on
functional status. Peripheral muscle force and physical
performance were also improved.
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