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Effect of Early Mobility as a Physiotherapy Treatment for Pneumonia:

A Systematic Review and Meta-Analysis
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Abstract -

Purpose: We conducted a systematic review of the effect of early mobility on length of stay (LOS),
mortality, and clinical outcomes as a treatment for adults hospitalized with pneumonia. Method: An
electronic search of four databases was conducted. Inclusion criteria were (1) acute medical condition of
pneumonia in adults and (2) early mobility intervention. Quality appraisal was conducted using the
Physiotherapy Evidence Database scale and the Newcastle-Ottawa Scale. Results: Four studies (three
randomized controlled trials and one retrospective cohort study) met the inclusion criteria. Meta-analysis
demonstrated that early mobility did not reduce the risk of mortality compared with usual care (risk ratio
0.9 [95% CI: 0.27, 2.97]; p = 0.86) but did reduce the mean LOS (1.1 days [95% CI: 2.21, -0.04]; p =
0.04). Early mobility also did not affect the rate of hospital readmissions or emergency department visits.
One study demonstrated an improvement in functional exercise capacity and quality of life related to
physical function and faster completion of a measure of activities of daily living. Conclusions: Early
mobility reduced LOS in adults hospitalized with community-acquired pneumonia, although there was no
effect on mortality or rate of hospital readmissions. Further research is needed to determine the effect of
early mobility in this population and establish guidelines.

Key Words: early mobilization, hospitalization, pneumonia, treatment, systematic review
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P: Pneumonia Patient
| . Early Mobility
C: Usual care

O: Length of stay or Mortality
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METHODS

Search strategy

We conducted an electronic search of PUBMED,
CINAHL, MEDLINE, and EMBASE for studies published
before July 2015. An updated search was performed in
January 2017. Keywords used were pneumonia AND
adult AND treatment AND hospital OR ICU or CCU or
critical care OR acute care or intensive care AND physical
therapy OR physiotherapy OR rehabilitation. An example
of the completed search strategy on PUBMED is included
in the Appendix. P.83
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METHODS

Inclusion criteria

We considered randomized controlled trials (RCTs)
and observational studies that compared an in-patient-
based early mobility intervention with a control treat-
ment. All participants were adults (aged 17 y or older)
and were diagnosed with an acute medical condition of
community-acquired pneumonia but were not intubated
or ventilated. Early mobility was defined as movement
out of bed, with a change from the horizontal to the
upright position for at least 20 minutes during the first
24 hours after hospitalization; this definition is consistent
with guidelines for managing complicated pneumonia,?!
with movement progressing each subsequent day during
hospitalization.?® The word early reflects recommenda-
tions that mobility be initiated immediately after physio-
logical stabilization in acutely ill patients with the
requisite cognitive function and that early mobilization
activities need to be sufficient to challenge the cardiopul-
monary, musculoskeletal, and neuromuscular systems.'®*°

BT UBERE

-SEEHEZARIIEEARME

Exclusion criteria

We excluded studies in which participants had been
diagnosed with acute medical conditions other than
pneumonia, including pulmonary embolism, pleural
effusion, pneumothorax, congestive heart failure, lung
ncoplasm, acute respiratory distress syndrome, lung
abscess, acute respiratory failure, acute bronchitis, chest
trauma (including rib fractures), and acute myocardial
infarction. We also excluded studies if they had not been
published in English and if they included physiotherapy
interventions administered to patients only in a recum-
bent position.

P.83
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Records identified through database
searching (n = 600)
Titles and abstracts screened after
checking for duplicate publications
{n=600)
Records excluded based on
> inclusion and exclusion criteria
(n=584)
A 4
Full-text articles assessed for eligibility
(n=16)
Full-text articles excluded (n = 12)
- * early mobility not used
as intervention
Studies included in qualitative synthesis
(n=4)
Studies included in meta-analysis
(n=3)
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METHODS

Selection of studies and data extraction

Two groups of two reviewers each (MR and JV, OV and
SM) independently assessed abstracts, full text, or both
as necessary to identify relevant articles on the basis of
the specified inclusion and exclusion criteria. Kappa va-
lues were calculated to determine interrater agreement
for the included and excluded studies. Any discrepancies
between the reviewers in a group were resolved by
another independent reviewer (TL). Data for participant
description, intervention description, severity and type of
pneumonia, and outcome measures were extracted using
a standardized template.
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#8318 Er 18 8 (Appraisal) ?

Assessment of risk of bias

Two independent reviewers conducted quality
appraisal on the selected studies on the basis of the Phys-
iotherapy Evidence Database (PEDro) scale (for the
RCTs)?* or the Newcastle-Ottawa Scale (for the non-
randomized studies).?® The Newcastle-Ottawa Scale con-
tains eight items categorized into three dimensions of
selection, comparability, and outcome, with scores ran-
ging from 0 to 9.° Any differences were resolved by
another independent reviewer (TL).

P.83
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A MEEE & BEEFE(Appraisal) ?
METHODS

Selection of studies and data extraction

Two groups of two reviewers each (MR and JV, OV and
SM) independently assessed abstracts, full text, or both
as necessary to identify relevant articles on the basis of
the specified inclusion and exclusion criteria. Kappa va-
lues were calculated to determine interrater agreement
for the included and excluded studies. Any discrepancies
between the reviewers in a group were resolved by
another independent reviewer (TL). Data for participant
description, intervention description, severity and type of
pneumonia, and outcome measures were extracted using
a standardized template. P.83
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RESULT

Table 2

Detailed PEDro Scores for Included Randomized Clinical Trials

Random Concealed Groups similar Participant Therapist Assessor <15% Intention-to-treat Between-group Point estimate and Total
Study allocation allocation at baseline blinding blinding blinding dropouts ‘analysis difference reported variability reported (0-10)
Mundy et Y N Y Y N i b'd Y b4 Y 8§
23
al=—
Carratala et Y Y Y N N N b Y Y Y 7
29
al==
Jose & Dal Y Y Y N N N Y Y Y Y 7
lCu::n:'scE

PEDro = Physiotherapy Evidence Database: Y = yes: N = no.

P.86
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Table 1

Study Characteristics and Outcome Comparisons between Groups

=& URBMERB 4 (Total up)lBRER ?

Study

Participants

Intervention

Outcome comparisons

Randomized clinical trials

Mundy et al.23

Carratala et al.®

BILHIES
SEHEZARIES

n = 458 (44% male)

Age, range, min—max: 17-103 y
Pneumonia criteria: new infilirate on CXR
and 1 major criterion (cough, sputum,
temperature >37.8°C) or 2 minor criteria
(pleuritic chest pain, dyspnoea, altered
mental status, pulmonary consolidation on
examination, leukocyte count >12,000/pL)
n =401 (35% male)

Age, range, min—max: 18-97 y
Pneumonia criteria: infiltrate on chest
radiograph plus >1 of fever (>38.0°C) or
hypothermia (<35.0°C), new cough +
sputum production, pleuritic chest pain,
dyspnoea, altered breath sounds on
auscultation

Experimental: early mability (movement
out of bed, with a change from horizontal
to upright position, for at least 20 min
during the first 24 h of hospitalization,
with progressive movement each d)
Control: usual care

Experimental: early mobility (movement
out of bed, with a change from horizontal
to upright position, for at least 20 min
during the first 24 h of hospitalization,
with progressive movement each d)
Control: usual care

LOS: reduced with early mobility compared
with usual care (mean 5.8 vs. 6.9 d)
Mortality (hospital and 90 d): no difference
(hospital: 2.2% vs. 3.9%; 90 d:

9.7% vs. 8.7%)

Hospital re-admission: no difference
Emergency visits (30 d and 90 d): no
difference

LOS: reduced with early mobility
compared with usual care (median 3.9 d
vs. 6.0 d; mean difference 2.1 (95% Cl:
-2.7,-1.7); p< 0.001

Mortality: no difference

Hospital re-admission (30 d): no
difference
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Jose & Dal Corso®®

=& URBMERB 4 (Total up)lBRER ?

n = 49 (55% male)

Age: mean 55 (SD 20) y
Pneumonia criteria: diagnosis of
community-acquired pneumonia
according to consensus guidelines™

Retrospective cohort study

Momosaki et al.30

BElthUESHE
SEHEZARLEE

n = 68,584 (50% male)

Population: frail elderly

Age: mean 85 (SD 7) y

Pneumonia criteria: diagnosis of
aspiration pneumonia according to
International Statistical Classification of
Diseases

Experimental: mobility training (warm up,
stretching, resistance exercises, aerobic
walking training) 50 min/d x 8 d
Control: usual care: 50 min/d x 8 d

Experimental: early rehabilitation by
physical therapists (early ambulation,
strengthening and endurance exercises
initiated within 3 d of admission and done
for at least 7 d)

Control: no rehabilitation

LOS: no difference in median (IQR) d
(mobility: 12 [10-18] d; usual care: 13
[11-25] d)

Glittre Activities of Daily Living test: mean
(SD) time improved more with mobility
training (52 [SD 40] sec) than with usual
care (12 [SD 26] sec)

ISWT distance: mean (SD) distance
improved more with mobility training
than with usual care (162 [SD 110] min
vs. 33 [SD 71] min)

Dyspnoea: decreased more in mobility
training than in usual care group (mean
difference —0.9 [95% Cl: —1.4, -0.4])
SF-36: “physical functioning” domain
improved more for mobility group (mean
difference 14 points [95% CI: 1, 28]); no
difference in any other domain

LOS: increased in early vs. no-rehabilitation
group (mean 34.2 [SD 34.5] d

vs. 26.2 [SD 37.4] d; p < 0.001)

Mortality (hospital 30 d): lower in early vs.
no-rehabilitation group (5.1% vs. 7.1%;

p < 0.001)
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RESULT

Mean difference

Study name Statistics for each study
Experimental Control IV, random, 95% CI (d)
Mean(d), Total Mean (d), Total Weight

SD (d) SD (d) '.'

Jose 2016 16, 32 18, 17 2.8% -2.00 [-8.47,4.47]
9.75 11.62 ’
Mundy 2003 58,6.0052 227 6.9,6.0052 231 97.2% -1.10 [-2.20, -0.00] I } } I
-10 -5 0 5 10

Total (95% Cl) 259 248 100% -1.13[-2.21,-0.04] Favours early mobilly Favours control

Heterogeneity: Tau?=0.00;x2=0.07;:x=1(p=0.79); = 0%
Test for overall effect: Z=2.43 (p = 0.04)

Figure 2 Mean difference (95% Cl) of the effect of early mobility versus usual care on hospita[ length of stay (in days) ]>y pooling data from two studies (n = 507)

Risk ratio

Study name Statistics for each study
Experimental Control M-H, random, 95% ClI —J
Events Total Events Total Weight —

Carratala 2012 4 200 2 201 36.4% 2.01[0.37, 10.85]

Mundy 2003 5 227 9 231 63.6% 0.57 [0.19, 1.66]

| 1 1 |
Total 9 427 1 432 100% 090[027,297]  }.005 04 1 10 200
Favours mobility Favaurs control

Heterogeneity: Tau?=0.28; x2=1.54.x =1 (p=0.21); 2= 35%
Test for overall effect: Z=0.18 |p=0.86)
Figure 3 Risk ratio (95% CI) of the impact of early mobility versus usual care o

ELthuRSHE :
SHHEIARLEE 5 e

mortalig by pooling data from two studies (7= 859).
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RESULT

Study name Statistics for each study
Experimental Control
Mean(d), Total Mean (d), Total Weight
SD (d) SD (d)
Jose 2016 16, 32 18, 17 2.8%
9.75 11.62
Mundy 2003 58,6.0052 227 6.9,6.0052 231 97.2%
Total (95% Cl) 259 248 100%

Heterogeneity: Tau?=0.00;x2=0.07;x=1(p=0.79

12=0%

Test for overall effect: Z=2.03 (p=0.04)

Mean difference
IV, random, 95% ClI (d)
-2.00 [-8.47,4.47]

-1.10[-2.20, -0.00]

-1.13[-2.21,-0.04]
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-10 -5
Favours early mobility

0

Favours control

Figure 2 Mean difference (95% Cl) of the effect of early mobility versus usual care on hospital length of stay (in days) by pooling data from two studies (n = 507)

Study name Statistics for each study
Experimental Control
Events Total Events Total Weight
Carratala 2012 4 200 2 201 36.4%
Mundy 2003 5 227 9 231 63.6%
Total 9 427 11

Heterogeneity: Tau?=0.28;%2=1.54;x=1(p=0.21
Test for overall effect: Z=0.18 (p=0.86)

Figure 3 Risk ratio (95% CI) of the impact of early mobility versus usual care on mortality by pool
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Risk ratio
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