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BACKGROUND: Community-based pulmonary rehabilitation (PR) programs can be offered to
patients with COPD, but the literature on its effects is still not well summarized. Our purpose was to
investigate the health-, physical-, and respiratory-related effects of community-based PR in individu-
als with COPD as compared to control groups. METHODS: The PubMed and Embase databases
were searched up to May 17, 2021. We included randomized control trials that compared the effects
of community-based PR as compared to control groups in individuals with COPD. The risk of bias
was judged using the Cochrane Risk of Bias 2 (RoB2). Meta-analysis was performed using a ran-
dom-effects model to estimate the standardized mean difference (SMD) with 95% CI of the mean
changes from baseline between groups. The Grading of Recommendations Assessment, Development,
and Evaluation was used to interpret certainty of results. RESULTS: We included 10 randomized
control studies comprising a total of 9,350 participants with weighted mean age of 62.3 = 2.38 y. The
community-based interventions were based on exercise programs (resistance and/or endurance). All
studies were judged as high risk and/or some concerns in one or more domains the risk of bias. All
meta-analyses displayed very low certainty of evidence. The community-based PR interventions were
significantly superior to control interventions in improving the St. George Respiratory Questionnaire
Activity subscore (—0.40 [95% CI —0.72 to —0.08]; k = 5, n = 382) and total score (—0.73 [95% CI
—1.29 to —0.18]; k = 4, n = 268) and the Chronic Respiratory Disease Questionnaire dyspnea sub-
score (0.36 [95% CI 0.03-0.69]; k = 6, n = 550). The mean changes from baseline were not different
between the groups for all other outcomes. CONCLUSIONS: Community-based PR tended to result
in superior health-related quality of life and symptoms than control interventions, but the findings
were inconsistent across outcomes and with very low certainty of evidence. Further studies are war-
ranted for stronger conclusions. Key words: COPD; pulmonary rehabilitation; community based; exer-
cise; systematic review; meta-analysis. [Respir Care 2022;67(5):579-593. © 2022 Daedalus Enterprises]

Introduction

COPD is a multifactorial progressive chronic respiratory
noncommunicable disease. Dyspnea, productive coughing,
and production of sputum are the most frequent respiratory
symptoms and are associated with higher risk of exacerba-
tions, hospitalizations, and poorer outcomes.'? Although
COPD is not fully reversible, pulmonary rehabilitation
(PR) plays a key role in managing COPD-related respira-
tory symptoms, prevents and treats exacerbations; slows
down the disease progression; improves exercise tolerance,
physical function, and autonomy; decreases the risk of
chronic comorbidities; and ultimately improves the health-
related quality of life.*®

The structure design (content and settings) and health care
professionals involved in PR programs vary according to cul-
tural context, health care systems, and resources available.”
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Most studies have been conducted in a hospital-based'*'* or
home-based'** setting, with fewer studies in community-
based settings. Community-based PR programs are developed
in a nonspecialized community health service, in a commu-
nity center, or at the patient’s home.** The community-based
PR programs differ from home-based interventions as the PR
component of the program is supervised by a trained health
care professional rather than performed at home without any
supervision. Community-based PR programs can be offered
to patients with COPD as an alternative to hospital-based pro-
grams and are important to successfully integrate health care
interventions that demand the involvement of both patients
and family members in care planning, implementation, and
monitoring.>>

The literature on the effects of community-based PR for
individuals with COPD is still not well summarized. There
are only a few systematic reviews on this topic, but these
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only include a few trials on community-based PR with
searches performed more than 5 years ago®*?’ or are
focused on community-based self-management interven-
tions.”® The purpose of this systematic review was to inves-
tigate the health-, physical-, and respiratory-related effects
of community-based PR in individuals with COPD as com-
pared to control groups.

Methods

This systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 statement® and under the
guidance of PRISMA in Exercise, Rehabilitation, Sport
Medicine, and Sports Science recommendations.>®

Eligibility Criteria

The eligibility criteria were set according to the
Participants, Intervention, Comparison, Outcome, and Study
design framework. Translation services were not available,
so we only included studies written in English language.

Population. We only included studies that comprised indi-
viduals with established COPD. Studies comprising mixed
populations with respiratory diseases (eg, COPD and
asthma) but without provided separate data for COPD par-
ticipants were excluded. Studies including participants that
were only at risk of COPD (not established) were also
excluded.

Intervention. We included studies reporting the results of
community-based PR programs. As community-based PR
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programs, we considered PR interventions were imple-
mented or supervised by a health care professional and that
were employed in the community, either in a nonspecial-
ized community health service, in a community center, or
at the patient’s home.** Studies that provided supervised
community-based PR interventions and that were supple-
mented by home-based exercises (for maintenance pur-
poses) were considered for inclusion. To be included, the
study had to implement an intervention for a minimum of 6
weeks. All studies reporting the results of noncommunity-
based PR programs (eg, single exercise, exclusive to home
based, hospital based, online or telephone based, ambula-
tory based) were excluded. Studies that the intervention
was only based on education or counseling were also
excluded. There was no restriction to who performed the
intervention.

Comparator. As comparator group to the PR, we consid-
ered groups with usual care, self-management, or wait and
see (no intervention). Other noncommunity-based PR pro-
grams (eg, hospital based or ambulatory based) were not
considered as comparator group because our goal was to
compare the community-based PR intervention to a homog-
enous comparator group without PR intervention.

Outcome. As outcomes, we considered all health-, physi-
cal- and respiratory-related outcomes after PR intervention
as previously described.’' Further description of these out-
comes is further detailed on data extraction subsection.

Study design. We only included randomized control trials
with at least 10 participants per group. Other types of studies
were excluded (reviews, nonrandomized cohort studies,
observational, case-control and cross-sectional studies, case
series, case studies, qualitative studies). Conference abstracts
were also excluded.

Search Strategy

A systematic electronic literature search was conducted
on PubMed and Embase databases. All searches were per-
formed independently by 2 authors (MB and RA) from data-
base inception up to in May 17, 2021. The full search
strategy for each database is described in Supplement 1
(Supplement 1, see related supplementary materials at http://
www.rc.rcjournal.com). The reference list of included stud-
ies and other relevant reviews was scanned for other poten-
tial eligible studies.

Study Selection
All records were exported to EndNote X7 (Thomson

Reuters, Toronto, Ontario, Canada), and the duplicate
records were removed using the software automated tool
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and hand checked for any duplicate records. Two authors
(MB and RA) independently scanned all titles and abstracts
and identified all potentially relevant studies that required
further analysis. The full text of all the potentially relevant
studies was analyzed according to the eligibility criteria.
Disagreements between the 2 authors on study selection
were resolved by consensus.

Data Extraction

Two authors (MB and RA) independently extracted all
data; disagreements were discussed until consensus. We
used an Excel spreadsheet to record data related to (1) study
characteristics (study design and country), (2) population
characteristics (sample size, mean age, female/male ratio,
FEV,, COPD classification, and smoking status), (3) inter-
vention characteristics (type, frequency, duration and set-
ting of intervention, adherence to the intervention, who
performed the intervention, and comparator group), and (4)
the baseline and post-intervention outcomes (health, physi-
cal, and respiratory related). The intervention outcomes
were further categorized into domains.?' Physical-related
measures comprised exercise capacity, functional capacity,
peripheral muscle strength, body composition, and quantifi-
cation of physical activity. The health-related outcomes
included quality of life, symptoms (dyspnea, anxiety, and
depression), and mental health and behavior. The respira-
tory-related outcomes measured expiratory and inspiratory
lung function. Exacerbations, hospitalizations, and medica-
tion taken were also collected.

Data Management

When the study reported data for the same outcome for
several follow-up time points, we used the data from 12-
months follow-up (when available); otherwise, we used the
closest follow-up time point and analyzed the influence of
follow-up in sensitivity analyzes. Studies with overlapping
populations reporting the same outcomes but with different
follow-ups we used the study that presented the 12-month
follow-up. Whenever possible, we used data from the par-
ticipants compliant to the protocol. Missing data were
requested by e-mail to corresponding authors. Missing raw
SD was imputed (if possible) using within-group standard
errors or confidence intervals as suggested by Cochrane
Handbook.*> When data were reported within figures, we
used the WebPlotDigitizer software to extract the means
and SDs.** For comparisons of studies with 2 or more inter-
vention groups, we divided the sample size of the control
group proportionally to the sample size each intervention
group to eschew overweighting the data synthesis with the
same group sample.** Population characteristics are pre-
sented as pooled means and SDs weighted to the sample
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size (if continuous variables)* or pooled rates (if dichoto-
mous or categorical variables).

Risk of Bias

The risk of bias was assessed using the revised Cochrane
Risk of Bias 2 (RoB2) tool.****® This RoB2 appraises 5
different domains of bias that arise from (1) randomization
process, (2) deviations from intended interventions, (3)
missing outcome data, (4) measurement of outcomes, and
(5) selection of the reported result. Two authors (MB and
RA) judged each domain as “low risk of bias,” “some con-
cerns,” or “high risk of bias.” The overall risk of bias judg-

ment was based on the bias judgment from the 5 domains.

Data Synthesis

Quantitative synthesis (meta-analysis) was conducted on
RStudio 3.3.1 software (RStudio, Boston, Massachusetts)
using the “dmetar,” “meta,” and “metafor” packages. Meta-
analyses were performed when there were 3 or more com-
parable studies for the same outcome. A random-effects
model (Sidik-Jonkman estimator with Hartung-Knapp
adjustment®’) was used due variations in community-based
PR interventions and specific methods of outcome collec-
tion/scoring. Continuous outcomes are expressed as stand-
ardized mean differences (SMDs) with their 95% CI. The
SMD magnitude was interpreted as large (= 0.8), moderate
(0.5-0.79), or weak (0.2-0.49).*® The mean change from
baseline was used for all meta-analyses. When studies did
not provide the mean and SD of changes from baseline, we
computed the mean change from baseline to estimate the
mean improvement assuming a correlation coefficient of
r = 0.5 to calculate the SD of mean changes.* The level of
statistical heterogeneity for pooled data was established
using I-squared statistics, which is interpreted as not impor-
tant (< 50%), moderate (50-75%), and high (> 75%).*

Sensitivity analyses were performed by removing studies
with (1) a follow-up time point that is different from 12
months, (2) a control group that is different from usual care,
and (3) outlier results (the 95% CI of study did not cross the
95% CI of the pooled effect). Further sensitivity analyses
were performed by using correlation coefficients of r = 0.3
and r = 0.7 to test the effect of this coefficient in the pooled
effect. The risk of publication bias was assessed by inspect-
ing the funnel plots for symmetry and with the Eggers test*'
if there were 10 or more studies for the same meta-analysis.

Certainty of Evidence
Two authors (MB and RA) rated the certainty of evi-

dence using the Grading of Recommendations Assessment,
Development, and Evaluation approach.*? Certainty of
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Records from database search
2,987

Duplicates removed
894

Records screened
2,093
Records frorr]r_1 citation Exciuded
seaq&:2 ing 1.873

Full-text articles assessed for
eligibility
232

Excluded

222
Not randomized trial: 69
Abstract: 62
Comparator/intervention group
with medication: 1
Comparator group with PR
intervention: 2
Cost-effectiveness study: 1
Not community-based PR: 30
Intervention < 6 weeks: 1
Group with < 10 subjects: 4
No COPD or mixed population: 3
Not PR outcome study: 44
Not English language: 4
Overlapping population: 1

Included studies
10

Fig. 1. Flow chart. PR = pulmonary rehabilitation.

evidence was graded as high, moderate, low, or very low
certainty. Certainty was downgraded if there were concerns
with risk of bias, inconsistency, imprecision, and indirect-
ness. Publication bias could not be reliably assessed (no
meta-analysis had 10 or more studies), and no study was
downgraded due to risk of publication bias.

Results
Study Selection

The database searches yielded a total of 2,987 results.
Following duplicates removal, there were 2,093 unique
records, of which 221 full texts were selected for further
analysis. Hand searches yielded another 12 records. A total
of 10 studies**>? fulfilled the eligibility criteria and were
included for qualitative analysis (Fig. 1). The majority of
the studies was performed in Europe (80%).

Risk of Bias

All randomized control trials were judged as high risk
(80%) or some concerns (20%). No study was judged with
an overall low risk of bias (Fig. 2). Nearly all studies (90%)
were judged with low risk of selection bias arising from
randomization process. Most studies (70%) were judged
with some concerns regarding performance bias due to
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deviation from intended interventions, with 2 studies
judged with high-risk bias in this domain. The most com-
mon concerns for risk of performance bias were related
inability to blind of participants or caregivers implementing
the interventions because interventions were exercise based
and some deviations that occurred due to the trial context.
Risk of attrition bias was also common (50% of studies
with high risk and 20% with some concerns) that was
related to high rates of dropout and/or loss to follow-up.
Four studies (40%) also showed some concerns for detec-
tion bias as these studies failed to blind the outcome asses-
sor. More than half of the studies was judged with high risk
(30%) or some concerns (40%) for risk of selective report-
ing bias.

Population Characteristics

There was a total of 9,350 participants with weighted
mean age of 62.30 = 2.38 y, with a homogenous age distri-
bution among groups (62.30 = 2.12 y for intervention
group and 62.20 = 2.50 y for control group). The overall
sample was homogenous according to sex (4,687 males and
4,663 females). The median sample size was 125 partici-
pants but ranged from 26-8,217 participants (Table 1).

The weighted mean FEV| predicted (%) was 26.7 = 10.3,
which was similar between intervention and control groups
(26.7 = 10.1 and 26.7 = 10.4, respectively). Around half of
participants (56%) had history of smoking (either current or
ex-smokers). Two studies***® did not report the percentage
of participants that was smokers.

Intervention Characteristics

All interventions were community-based exercise pro-
grams (resistance and/or endurance), with 3 studies***"°
supplementing the intervention with specific PR breathing
exercises. Interventions were delivered by physiotherapists
(7 studies), nurses (3 studies), fitness instructors (2 studies),
or a combination of health care providers (1 study).
Interventions ranged from daily to 1 session per week, with
a duration of 30—120 min per session (Table 2). Two stud-
ies***® tailored the exercise programs to participants’ needs.
The total duration of interventions ranged from 6 weeks—2
y, with 4 studies*>3*? supplementing the main intervention
(compulsory) with further months of home-based interven-
tion for maintenance (optional). Adherence to the interven-
tion protocol varied from 36.1-95.6%, with 3 studies*®**->!
not reporting the adherence rate. The setting was heteroge-
nous across studies, but the majority of studies recruited
participants from primary care services (referral from hos-
pital). As comparators, most studies (80%) employed a con-
trol group with only usual care (without any further
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Fig. 2. Risk of bias judgment using the Cochrane Risk of Bias 2 tool. A: Domain-based risk of bias for each included study. B: Unweighted sum-

mary of risk of bias for each domain across studies.

interventions), and 2 studies*>=>

program.

applied a self-management

Outcome Measures

Thirty-eight different outcomes and measures were
reported among the included studies, which were categorized
within 12 different domains (Table 3). Exercise capacity
(90%), health-related quality of life (90%), and symptom-
related measures (60%) were the most commonly reported
domains. Exacerbations (40%), hospitalizations (50%), and
medication (30%) were also frequently reported.

Follow-up time points ranged from 6 weeks—48 months.
The most common follow-up time points were 3 months (4
studies) and 12 months (5 studies). Other reported time
points included 6 weeks (1 study), 4 months (1 study), 6
months (1 study), 7 months (1 study), 24 months (2 stud-
ies), and 48 months (1 study).

RESPIRATORY CARE ® MAY 2022 VoL 67 No 5

Data Synthesis

A total of continuous 11 outcomes was eligible for meta-
analysis from 4 different domains: exercise capacity,
health-related quality of life, symptoms, and lung function.
Only 3 outcomes from the health-related quality-of-life do-
main, St. George Respiratory Questionnaire (SGRQ) activ-
ity subscore, SGRQ total score, and Chronic Respiratory
Disease Questionnaire (CRQ) dyspnea subscore, were sig-
nificant different between intervention and control groups
when comparing the mean change from baseline to follow-
up (Fig. 3). The community-based PR interventions were
significantly superior to control interventions in improving
the SGRQ activity subscore (SMD —0.40 [95% CI —0.72
to —0.08]; weak effect and very low certainty), SGRQ total
score (SMD —0.73 [95% CI —1.29 to —0.18]; moderate
effect and very low certainty), and CRQ dyspnea subscore

583



CoMMUNITY-BASED PULMONARY REHAB IN COPD

(panunuo))
0'p¢ Hyows ¢ 1o 7 d3e1s 4’100 0'ST+009 69/8C  6'8+TL9 L6 [onuo)
0°¢¢ Hyows ¢ 1o 7 d3e1s 10D 0'LI+08S TLI0g 88+ 669 0l UOTJUQAISIUL SPUBLIOYIRN  ,600T ‘[€ 12 SULIajop UeA
8¢ Iyows
G'9G IdowWs-X7
L'8 :pdous-uoN AdOD 21eI1pON 109 61/ ¥'€9 €C [onuo)
9'¢ Ieyowsg
G'19 -Iows-Xg
8°¢ :pOWS-UON ddOD 1eIpoN 609 1e/s 679 9T T UOTIUAAIdIU]
g1 ¢ Iayows
7'89 -Ioyows-xg
0 :payows-uoN AdOD 1eIpON 665 81/% 1'¥9 w [ uonuoAIU] uredg 6»£10T ‘T8 10 upwioy
8°0¢ Iyows AdOD 21A3s 0] JJIPOIA 071 F 0Tk 01/ 0TI F0S9 €I Jonuo)
'8¢ Hoyouwrg AdOD 21A3s 0] AJBIPOIA 071 ¥ 08¢ L9  L6F0LY €I uonudAIIU] pueaIf $00T ‘Te 30 Aydmpy
AN AN 671 F L9 8/€1  €6FLOL 1T Jonuo)
AN AN 681 F LY 6/C1  T6F969 1T UOTIUQAIIU] pue[Sug 1700 ‘T8 39 U\
L1 AL ATOD
€97 {1 A'TOD
9'1¥ {11 A'T0D
L't s1ejows Ly11aI109 L FPe-0020) 67T +26'1/960C TEL F+'19 020t [onuo)
I'LT AL A'TOD
€97 {11 A'TOD
L'1¥ 11 d10D
TS Heyowg 061:1A10D (€100 0€C  900°T/161°C  SE€I ¥ 919 L6ly  UOnuULAIUL lttie] orS10T ‘T8 30 N0
01 eyows AdOD 219A3s 0] AJBIPOIA 00T ¥ 0ty LT 06 F0SL  ¥8 [onuo)
0°¢T Iyows AdOD IAIS 0} JIPOIN 061 01 65/T1 08 F0¢L 1L uonuaAIRu]  wnid[ag pue uredg «ST0T ‘& 19 ZopupuIoy
0'p¢ Iyows AdOD dIAIS 0} AJEIIPOIA 0Ll ¥ S0S h/ce  SLF6'€9 9L [onuo)
0°S¢ Ioyows AdOD QIARS 0} dJBIPOIN Yl F 96k Sy/lce  1'8F 679 LL UOTIURAIIU] NUIREINEIN w1 10T T8 30 Sunyg
m.?m ”.ﬂv&oam
0°0S :1eyows-xg 8°¢C ‘11 A'TOD
L'ST Iows-uoN T9L M ATOD 8€Cl * L'6S 901/99 €01 * #'89 TLI [onuo)
€'6¢ owrs
LG Ioyows-X5 S'1¢ (I A TOD
0°6 -10yOWs-UON $'89 I A'TOD €Yl F 9°LS LIT/19 TOI *8'89 8LI UOTIURAIIU] puejaI] +€10T ‘T8 10 Kose)
(s
06 :(1ea4 1od syoed) Suryowg AdOD 219A3s 0} ABIPON (8'81) £'¢S TT/9¢ (6) 69 8 [fonuo)
(€20
Sp (1eak 1ad syoed) Sunyowsg AdOD 219A3s 0} ARIPON (¥'00) €S 87/1¢ (6)89 6F UOTJUSAIAU] epeue) 20T0T ‘Te 12 Iopng
0y 0y 0y
- %:Eo&m ,:o:mow %MMOQ&OU _M/\wn_ vm WA K93y N dnoin Anuno) QOUAIRJY

uonendod pue saIpnig papn[ou] Jo SOTISTIAJORIRYD)

‘T 9IqeL

RESPIRATORY CARE ® MAY 2022 VoL 67 No 5

584



CoMMUNITY-BASED PULMONARY REHAB IN COPD

123
=
£
<
: o wy
o B H
E o S o
) = = = 2
[=] - o0 = >~ n
= o B )
=] S xR o o
7 2 5 < 2 5 —
2iitd
5} ()
FEZTE 2
o P =
S % E S % E
ZHwnZMAdan
=)
s}
=
8
SRS
£
O Q
DKD
Ay
o
@]
=4 24
Z Z
— " ~
= Ny
me| = he
=3
+ +1
Q «@
w I
< n
= e} o
— —
~ ~ s
o o) 2
£
,‘E
2
< — ERED
> ~ =) 5 g
< o
& + +1 ] =
< " 0 T g
! d 5] =
(=) <t = =
O el = g
B =
= E3
=) s 2
2 o - ER
g <
R
2 XN
= £
5 =)
. £ g
19} s F
| % — e 3
2 o S ==
Sl: ¢ : :
E 3 : 8
= ] .S 2
T =
= <2 @
2& ¢
'O_U o
£ = 2
g = A
> 2 )
2 52 3
3 £ 85
o © g >
O 22 £
& 52 3
® = ,
Es ¢
o ol <}
ER I
I =
o
= = O S
o o = =
22 |% 2% 2
g 5 — S 2w ETD
S ) I ST EZ £
s} & N '—5‘2&53
Ol g | = ER RN
. = =
- o] s257 2
) 7 < O =
= g gz.15)|
B s A0 Z0ox
= > o= O Z

RESPIRATORY CARE ® MAY 2022 VoL 67 No 5

(SMD 0.36 [95% CI 0.03-0.69]; weak effect and very low
certainty). For all other outcomes, the mean changes were
not statistically different between the groups (Table 4 and
Supplement 2, see related supplementary materials at
http://www.rc.rcjournal.com).

More than one-third of the meta-analyses displayed stat-
istically significant heterogeneity (36%). When analyzing
the sensitivity analyses using 0.3 and 0.7 as correlation
coefficients (Supplement 3, see related supplementary
materials at http://www.rc.rcjournal.com), the heterogene-
ity did not change significantly in almost all analyses; only
the CRQ mastery outcome changed to significant heteroge-
neity using the 0.7 correlation coefficient. Using the 0.3
correlation coefficient did not yield any influence on the
effect sizes, but when using the 0.7 value, only the SGRQ
total score was statistically significant between groups.
Sensitivity analyses by removing studies outside the 12-
month follow-up end point tended to slightly decrease the
heterogeneity figures (Supplement 4, see related supple-
mentary materials at http://www.rc.rcjournal.com), but
whereas the intergroup differences on CRQ dyspnea out-
come remained statistically significant, the SGRQ total
score was not different between groups. Sensitivity analy-
ses by removing studies with self-management control
group produced no discernible changes in heterogeneity,
but no outcome remained statistically different between
groups. We also performed sensitivity analysis by remov-
ing the study Lou et al*’ with a high sample size (overrepre-
sented in meta-analyses), but no significant changes were
seen in the pooled effect size.

Exacerbations, hospitalizations, and intake of medication
were poorly reported across studies. Three studies reported
the rate of exacerbations, with one study*’ showing a lower
rate for the community-based PR group and 2 studies***
showing a comparable rate between community-based PR
and usual care groups. Four studies***”#%% reported the
rate of hospitalizations, with a trend to a higher rate in the
usual care group. Three studies*®*”" reported the rate of
medication intake showing inconsistent findings across
studies when comparing the community-based PR and
usual care groups (Table 5).

Discussion

The main finding of our systematic review with meta-
analysis is that community-based PR interventions tended
to result in superior improvements in health-related quality
of life and symptoms (dyspnea) than control interventions.
These findings are clinically relevant as dyspnea is a fre-
quent respiratory symptom in patients with COPD and is
associated with higher risk of exacerbations, hospitaliza-
tions, and poorer outcomes.'” Therefore, in addition to
improving the health-related quality of life, community-
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Table 3.  Characterization of Post-Intervention Outcomes and
Measures Grouped by Outcome Domain

Domain and Outcomes/Measure Reported Studies
no. (%)
Exercise capacity 9 (90)
Walking (distance) 9 (90)
6-min walk test 4 (40)
Incremental shuttle walk test 2 (20)
Endurance shuttle walk test 2 (20)
Shuttle walk test 2 (20)
Endurance capacity (time) 3 (30)
Endurance shuttle walk test 1(10)
Cycle endurance test 1(10)
3-min step test 1(10)
Endurance capacity (repetitions) 1(10)
Number of chair stands (in 30 s) 1(10)
Exercise performance 1(10)
Peak exercise capacity (W) 1(10)
Health-related quality of life 9 (90)
St. George Respiratory Questionnaire 5 (50)
Short Form 36-Item 1(10)
Chronic Respiratory Disease Questionnaire 5 (50)
EuroQol EQ-5D 2 (20)
Clinical COPD Questionnaire 1 (10)
Symptoms 6 (60)
Dyspnea 5(50)
Modified Medical Research Council Dyspnea Scale 4 (40)
Medical Research Council Dyspnea Scale 1(10)
Borg dyspnea score (after walking) 1(10)
Anxiety and depression 3 (30)
Hospital Anxiety and Depression Scale 3 (30)
Mental health and behavior 3(30)
Self-efficacy 1(10)
COPD Self-Efficacy scale 2 (20)
Awareness 1(10)
COPD awareness score 1(10)
Lung function 3 (30)
FEV,% 2 (20)
FvC () 1 (10)
FEV; (1) 1(10)
FEV,/FVC (1) 1 (10)
Maximal inspiratory mouth pressure (kPa) 1(10)
Functional capacity 2 (20)
Duke Activity Status Index 1 (10)
Lawton index 1(10)
Peripheral muscle strength 1(10)
Handgrip force (Ib) 1(10)
Isometric quadriceps peak torque (Nm) 1(10)
(Continued)
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Table 3. Continued

Domain and Outcomes/Measure Reported Studies

no. (%)

Body composition 3(30)
Percentage of fat-free mass 2 (20)
Body mass index 2 (20)
Physical activity 2 (20)
Steps per day 2 (20)
Modified Baecke Questionnaire 1(10)
Multiple domains 1(10)
BODE index 1(10)
Exacerbations, hospitalizations, and medication 7 (70)
Exacerbations 3 (30)
Hospitalizations 4 (40)
Medication 3 (30)
Perceived effectiveness 1(10)
Perceived effectiveness (5-point Likert scale) 1(10)

BODE = body mass index, air flow obstruction, dyspnea, and exercise

based PR interventions can decrease the symptoms of dysp-
nea and the risk of exacerbations and the need for hospitali-
zation. These implications will ultimately result in a
significant socioeconomic impact for patients with COPD
and reduce the load of hospital resources.*>>®

Our findings should, however, be interpreted with some
caution. The results from meta-analyses were inconsistent
across outcomes, with significantly superior effect in the
community-based PR group for only 3 of the 11 outcomes
analyzed. The certainty of evidence was judged as very low
for all outcomes, and most studies show an overall high
risk of bias. Although there were significant superior effects
for the community-based PR group at the SGRQ activity
subscore, SGRQ total score, and CRQ dyspnea subscore,
the effect ranged from weak to moderate. The findings of
the quantitative syntheses often showed conflicting and
imprecise results, with the pooled SMD crossing either or
both the —0.5 and 0.5 effect size. When analyzing the
results in sensitivity analyses, some of the findings were no
longer statistically significant, especially when removing
the studies with a self-management control group.

Over the last 5 years, there have been several systematic
reviews that underpin positive effects of exercise-based PR
(either supervised or unsupervised)'*?’"%% or respiratory
exercises’”®*'** on several health-related outcome domains
in subjects with COPD. However, none of the previous sys-
tematic reviews focused community-based PR interven-
tions, and the majority of their meta-analysis findings were
reported without informing the degree of certainty of
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A Source

Hernandez et al 2015
Man et al 2004

Murphy et al 2005

van Wetering et al 2009
Varas et al 2018

Total

95% PI

SMD (95% Cl)

-0.19 (-0.56 to 0.17)
-0.87 (-1.58 to ~0.16)
-0.48 (-1.26 to 0.31)
-0.95 (-1.26 to -0.64)
-1.36 (-2.13 to -0.59)
-0.73 (-1.29 to -0.18)
(~2.05 to 0.59)

Heterogeneity: x? = 13.11 (P =.01), P = 69%

Source

Man et al 2004

Murphy et al 2005

van Wetering et al 2009
Varas et al 2018

Total

95% PI

SMD (95% Cl)

-0.50 (-1.18 to 0.19)
-0.79 (-1.59 to 0.02)
-0.35 (-0.65 to ~0.05)
-0.16 (-0.84 to 0.52)
-0.40 (-0.72 to -0.08)
(-1.14 10 0.34)

Heterogeneity: 2 = 1.53 (P = .68), = 0%

Source

Butler et al 2020
Casey et al 2013
Man et al 2004
Roman et al 2013
Roman et al 2013
Effing et al 2011
Total

95% PI

SMD (95% Cl)

0.24 (-0.35 to 0.83)
0.21 (~0.03 to 0.44)
1.13 (0.40 to 1.86)
0.50 (<0.42 to 1.41)
0.19 (-0.60 t0 0.97)
0.30 (~0.03 to 0.64)
0.36 (0.03 to 0.69)
(-0.41 to 1.14)

Heterogeneity: y2 = 5.82 (P = .32), P = 14%
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Fig. 3. Forest plots for statistically significant outcomes comparing community-based pulmonary rehabilitation (PR) and control interventions.
A: St. George Respiratory Questionnaire (SGRQ) total score: A negative standardized mean difference (SMD) indicates superior improvement
for the community-based PR group. B: SGRQ activity subscore: A negative SMD indicates superior improvement for the community-based PR
group. C: Chronic Respiratory Disease Questionnaire dyspnea subscore: A positive SMD indicates superior improvement for the community-

based PR group.

evidence. There is a previous systematic review®® of
randomized control trials that found no significant effect in
health-related quality of life outcomes for community-
based PR interventions. However, this systematic review??
only included community-based self-management interven-
tions, which was not considered in our systematic review.
Our systematic review focused on community-based PR
interventions that were led by a trained health care profes-
sional or fitness instructor. Nevertheless, although we found
a significant effect for SGRQ activity subscore, SGRQ total
score, and CRQ dyspnea subscore, other outcomes were
not significantly superior as compared to control groups,
which is in line with the previously mentioned systematic
review?® that found no significant differences.

The rate of exacerbations was comparable between the
community-based PR and control interventions, whereas
the need for medication showed inconsistent findings.

588

Only the rate of hospitalizations seems to be reduced in
the community-based PR group. Only a few studies ana-
lyzed these outcomes, which were heterogeneously col-
lected and reported and thus not allowing any sound
conclusions. Future studies must consider collecting these
outcome events and reported them in a more standardized
fashion to allow a clearer picture. The literature on this
topic is still not conclusive, and further research is war-
ranted. Reducing the risk of hospitalization is important in
patients with COPD because a recent hospitalization (in
the previous year) is a primary risk factor for further
COPD-related readmissions.* Implementing PR interven-
tions that start no longer than 3 weeks after hospital dis-
charge from an acute COPD exacerbation or that add an
educational component to exercise program seem to
be more effective in reducing the rate of hospital
readmissions.'?
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Table 4.  Quantitative Synthesis of the Comparison of Intervention and Control Groups for Post-Intervention Outcome Mean Changes

Outcome k, n 1> %, P SMD (95% CI) Grade
6MWD 5, 6,506 99.6, P < .001 0.91 (—1.63 to 3.44) OO0 ™"
SGRQ total 5,382 69.5, P = .01 —0.73 (—1.29 to —0.18) e@O0OO T#8
SGRQ symptoms 4,268 429, P=.15 —0.08 (—0.82 to 0.65) eO0OO #5!
SGRQ activity 4,268 0,P = .68 —0.40 (—0.72 to —0.08) OO0 #3
SGRQ impacts 4,268 68.0, P = .02 —0.81 (—1.69 t0 0.07) OO0 48
CRQ dyspnea 6,550 14.1,P = 32 0.36 (0.03-0.69) a0 *$
CRQ fatigue 6, 550 25.0,P =25 0.22 (—0.15 to 0.59) 00 08A
CRQ emotional 6, 550 245, P =25 0.22 (—0.11 to 0.54) OO0 **
CRQ mastery 6, 550 39.9,P = .14 0.23 (—0.21 to 0.68) 000"
FEV,% 4, 6,457 0,P =45 0.17 (—=0.17 to 0.51) aO0Q"*
mMRC 5, 6,569 99.6, P < .001 —0.05 (—2.24t0 2.14) 00O NA

" Downgraded two levels due to very serious study limitations (high risk of bias).
" Downgraded one level due to serious inconsistency (substantial and significant heterogeneity and/or 95% CI does not overlap).

* Downgraded one level due to serious indirectness (heterogeneous control groups).
¥ Downgraded one level due to serious imprecision (wide 95% Cls crossing the 0.5 or —0.5 SMD and/or small sample size n < 800).>**
" Downgraded two levels due to very serious imprecision (very wide 95% Cls crossing both the 0.5 and —0.5 SMD, regardless of sample size).>*

k = number of intervention comparisons (note that for a single study more than one comparison can be represented if the study has three or more intervention arms).

I? = heterogeneity

SMD = standardized mean difference

6MWD = 6-min walking distance

SGRQ = St. George Respiratory Questionnaire

CRQ = Chronic Respiratory Disease Questionnaire

mMRC = modified Medical Research Council Dyspnea Scale

3000 = very-low certainty

Table 5.  Rates of Exacerbations, Hospitalizations, and Intake of Medication

Outcome Study Community-Based PR (%) Usual Care (%)
Exacerbations Butler et al, 2020 15/43 (34.9) 11/36 (30.6)
11/36 (30.6) 13/32 (40.6)
Murphy et al, 2005 2/13 (15.4) 5/13 (38.5)
Roman et al, 2013 5/22 (22.7) 3/19 (15.8)
3/24 (12.5)
Hospitalizations Butler et al, 2020 9/36 (25.0) 7/32 (21.9)
Lou et al, 2014 687/3,418 (20.1) 1,015/2,803 (36.2)
Man et al, 2004 6/18 (33.3) 9/16 (56.3)
Roman et al, 2013 7/20 (35.0) 9/21 (42.8)
7/23 (30.3)
Medication intake
Long-acting 3 agonists Hernandez et al, 2015 10/59 (16.9) 20/55 (36.4)
Lou et al, 2014 561/3,418 (16.4) 64/2,803 (2.3)
Inhaled corticosteroids Hernandez et al, 2015 53/59 (80.9) 50/55 (83.3)

Chronic systemic corticosteroids
Antibiotics or corticoids

Anticholinergics
Theophylline
Long-term oxygen therapy

PR = Pulmonary rehabilitation

Lou et al, 2014
Lou et al, 2014
Roman et al, 2013

Hernandez et al, 2015
Lou et al, 2014
Hernandez et al, 2015

1,111/3,418 (32.5)
1,391/3,418 (40.7)
5/19 (26.3)

4/20 (20.0)

56/59 (94.9)
1,538/3,418 (45.0)
39/59 (66.1)

297/2,803 (10.6)
580/2,803 (20.7)
6/18 (33.4)

49/55 (89.1)
975/2,803 (34.8)
28/55 (50.9)

The heterogeneity in the outcomes and measures
reported among the included studies was another concern,
which is also seen in other systematic reviews.*"**® There

RESPIRATORY CARE ® MAY 2022 VoL 67 No 5

interventions.”!

is a clear need to standardize a set of core outcomes to mea-
sure the improvement of individuals with COPD following
Future studies should assess the
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importance of each outcome for PR involving different
stakeholders and decide on which are the outcomes with
higher priority. The follow-up time points to assess patient
improvement also varied considerably across included stud-
ies. Future research should focus on standardizing the fol-
low-up time points, very short-term, short-term, midterm,
and long-term follow-up, to allow a more direct and valid
comparison between studies. The use of a comparable and
interchangeable outcome throughout the studies would
allow to reach a more consistent recommendation in future
systematic reviews with meta-analysis to answer if the
community-based PR programs are superior in improving
the health-related quality of life and symptoms in patients
with COPD.

There are some limitations that need to be acknowl-
edged. Although we excluded studies with home-based PR
interventions, some of the included studies implemented a
component of home-based exercises. However, the home-
based component of the included studies was intended only
as reinforcement or maintenance to the main community-
based program. We intended to perform subgroup analyses
stratified by grade of COPD, but the included studies did not
provide their results separately according the COPD grading.
We expected to stratify the meta-analyses according to the
categorization of follow-up duration (very short term, short
term, midterm, and long term), but there were not enough
studies (at least 3 studies for the same outcome and same fol-
low-up time point) besides the 12-month time point; there-
fore, we undertook the meta-analyses with the 12-month
follow-up (or the closest follow-up time point) and then ana-
lyzed the effect of follow-up in sensitivity analysis, which
effects were negligible. We also intended to test for the risk
of publication bias, but as the meta-analyses included fewer
than 10 studies, it was not reliable to use the funnel plots or
the Egger test; the results should thus be interpreted with cau-
tion because the risk reporting bias could not be evaluated.
There were covariates that could be analyzed in a meta-
regression analysis (duration and adherence to the interven-
tion), but given the small number of studies, the meta-regres-
sion is likely underpowered. The use of minimally clinical
important difference (MCID) cutoffs would improve the
applicability of our findings, but as we used the SMDs instead
(due to the heterogeneity across studies), the use of MCID
values was not possible; however, the SMDs are translated
into effect sizes that showed weak to moderate effects. A
moderate effect size (SMD > 0.5) has been suggested to ap-
proximate, in most cases, to the MCID.* There were only a
few studies that reported the rates of exacerbations, hospital-
izations, and intake of medication; and the way these out-
comes were collected was not comparable across included
studies, which precluded us from meta-analyzing the relative
risk of these outcomes comparing community-based PR ver-
sus usual care. We thus decided to analyze these outcome as
simple rates. Another limitation was that some studies had

590

considerable dropout rates and did not report separately the
baseline outcome data for those subjects who finished the
trial; in these studies, when calculating the improvement for
the meta-analyses, we used the total sample for the baseline
outcome and the participants that were adherent to the proto-
col (or that did not drop out) for the outcome follow-up.

Conclusions

Community-based PR interventions tended to result in
superior health-related quality of life and symptoms than
control interventions, but the findings were inconsistent
across outcomes and with very low certainty of evidence. A
superiority of community-based PR over usual care could
still not be established, and future studies are needed to
strengthen the evidence on community-based PR interven-
tions in patients with COPD. There were, however, some
significant findings that should encourage the investment
of resources into researching and improving strategies of
community-based PR interventions. Further studies are
warranted for stronger and more definitive conclusions.
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