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Abstract

Background:  The  phenotype  profiling  of individuals  with  chronic  obstructive  pulmonary  disease

(COPD) according  to  impairments  in body  composition  and  level  of  physical  activity  in daily  life

(PADL) needs  to  be determined.

Objective:  To  verify  if  individuals  with  COPD  classified  as  physically  active/inactive  present

different  characteristics  within  different  body  composition  phenotypes.

Methods:  Individuals  with  COPD  were  cross-sectionally  stratified  into  four  groups  according

to fat-free  and  fat mass  indexes:  Normal  Body  Composition  (NBC),  Obese  (Ob),  Sarcopenic

(Sarc), and  Sarcopenic/Obese  (Sarc/Ob).  Additionally,  individuals  had  their  PADL  level  objec-

tively assessed  through  activity  monitoring  during  two  weekdays  for  at  least  10  h/day,  and  then

were classified  as physically  active  (Act)  or  inactive  (Inact)  according  to  international  recom-

mendations. Lung  function  (spirometry),  exercise  capacity  (6-minute  walking  test  [6MWT])  and

peripheral  muscle  strength  (1-repetition  maximum  [1RM])  were  also  assessed.
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Results:  176  individuals  with  COPD  (mean ±  standard  deviation  age:  67  ±  8  years,  body  mass

index 26  ± 6 kg/m2, FEV1  47  ±  16%predicted)  were  classified  as:  NBC  + Act  (17%),  NBC  +  Inact

(22%), Ob + Act  (6%),  Ob  +  Inact  (10%),  Sarc  + Act  (12%),  Sarc  + Inact  (9%),  Sarc/Ob  +  Act  (8%)  and

Sarc/Ob + Inact  (16%).  The  Sarc/Ob  +  Inact  group  presented  lower  6MWT  and  1RM  for  knee  exten-

sion compared  to  NBC  + Act,  NBC  + Inact,  and  Ob + Act  groups  (p  < 0.05).  The  Sarc/Ob  + Inact

group also  presented  lower  FEV1%  predicted,  1RM  for  elbow  flexion  and  elbow  extension  com-

pared  to  the  NBC  +  Act  and  NBC  +  Inact  groups  and  lower  1RM  for  elbow  extension  compared  to

Ob +  Inact  group  (p  < 0.05).

Conclusion:  The  combination  of  sarcopenia,  obesity,  and physical  inactivity  was  shown  to  be

detrimental  in  individuals  with  COPD.  Therefore,  this  profile  is a  main  therapeutic  target  for

improving  PADL  level  and/or  body  composition.

© 2020  Associação  Brasileira  de Pesquisa  e Pós-Graduação  em  Fisioterapia.  Published  by  Elsevier

Editora Ltda.  All  rights  reserved.

Introduction

Persistent  airflow  limitation  characterizes  individuals  with
chronic  obstructive  pulmonary  disease  (COPD),  resulting  in
symptoms  such as  dyspnea  and fatigue.  The  association
with  reduced  physical  activity  levels  leads  to  worsening  of
the  symptoms  and  characterizes  a ‘‘vicious  circle’’,  which
is  related  to  the appearance  of  multiple  extrapulmonary
effects.1---3

The  American  College  of  Sports  Medicine  (ACSM)  and  the
American  Heart  Association  (AHA)  recommend  a  minimum
of  30  min  of  physical activity  of  moderate  intensity  (5 times
per  week)  or  20  min  of physical  activity  of  vigorous  intensity
(at  least  3  times/week)  for an individual  to  be  considered
physically  active;  or  even,  to  accumulate  3  bouts  or  more
of  10  min  of  vigorous intensity.4,5 Those  individuals  who  do
not  reach  these  recommendations  are considered  physically
inactive,  and  it is  known  that inactivity  contributes  to  the
increase  of exacerbations’  frequency  and  morbimortality  in
people  with  COPD.6

Individuals  with  COPD  often  present  metabolic  dys-
functions  that  may  influence  their  body  composition.7,8

Furthermore,  body  composition  abnormalities,  may  lead
to  impaired  exercise  capacity,  more  severe  dyspnea  and
fatigue,  worse  health  status,  and higher  mortality  rate.7,9---12

Sarcopenia  is  a  body  composition  abnormality  characterized
by  low  fat-free  mass  index  (FFMI),  and  this  condition  is  asso-
ciated  with  decreased  physical  activity  in daily  life  (PADL),
functional  performance,  and  exercise  capacity.13,14 Obesity,
another  possible  body  composition  abnormality,  is  also  asso-
ciated  with  decreased  PADL, worse  exercise  capacity,  and
impaired  lung  function  in  individuals  with  COPD.15,16 How-
ever,  due  to  the  ‘‘protective  effect’’  present  in the  obesity
paradox,  obese  individuals  with  COPD  may  present  better
disease  prognosis  than  those  with  normal  body  mass  index
(BMI).8,17,18 On the  other  hand,  the  combination  of  obe-
sity  and  sarcopenia  in this  population  is  related  to  worse
physical  performance  compared  to  other  body  composition
phenotypes.19,20

Despite  the array of important  clinical  complications
involved,  the  phenotype  profiling  of  individuals  with  COPD
according  to  body  composition  abnormalities  and the level of

PADL  has  never  been  studied,  and  the  present  study  focuses
on  the  potential  clinical  implications  of  these phenotypes  by
hypothesizing  that  the combination  of  abnormalities  in  body
composition  and physical  inactivity  may  further  impair  the
physical  functional  characteristics  of  this  population.  There-
fore,  the  aim  of  this  study  was  to  determine  if individuals
with  COPD  classified  as  physically  active  or  inactive  present
different  physical  functional  characteristics  within  different
body  composition  phenotypes.

Methods

A  retrospective  analysis  was  undertaken  using  available
baseline-only  data  from  a convenience  sample  of  176  indi-
viduals  with  COPD  assessed  during  an  initial  evaluation
at  the  Pulmonary  Rehabilitation  program  at the Univer-
sity  Hospital  of Londrina  (HUL,  Brazil).  The  present  sample
combines  participants  from  a previously  published  study21

with  those  from  an  ongoing  study  (ClinicalTrials.gov  number,
NCT03127878),  and  all  data  were  collected  in  the  period  of
pre-rehabilitation  assessments  between  2006  and  2019.  Both
studies  were  approved  by  the Research  Ethics  Committee
from  the Universidade  Estadual  de Londrina,  Paraná,  Brazil
(nos.  123/09  and  1.730.247)  and  all  participants  signed  an
informed  consent  form.

Inclusion  criteria  were the same  as  those  for  the  two
above  mentioned  related  studies:  COPD  diagnosis  according
to  the  Global  Initiative  for  Chronic  Obstructive  Lung  Disease
(GOLD)  criteria2; absence  of  any  regular  physical training  in
the  preceding  year; clinical  stability  defined  as  absence  of
exacerbations  within  the  last  month;  and  absence  of  severe
comorbidities  that could  interfere  in  the  assessment  pro-
tocol  (e.g.  orthopedic,  rheumatological,  neurological,  or
cardiovascular  conditions).  Individuals  were  excluded  from
the  present  study’s  analyses  in case  of  missing  (unavailable)
data  concerning  the complete  assessments  of body  compo-
sition  and  PADL.

Assessments

Body  weight  and  height  were  measured  on  a calibrated
scale  (Filizola  modelo  21;  Filizola,  Brazil).  Body  mass  index
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(BMI)  was  calculated  as  weight  divided  by height  squared
(kg/m2).  Body  composition  was  assessed  by  bioelectrical
impedance  [Biodynamics  310TM  (Biodynamics  Corp,  USA)]
according  to  Lukaski  et  al.22 and  the manufacturer’s  recom-
mendations.  Fat-free  mass  (FFM)  was  calculated  from  the
impedance  using  a  specific  formula  derived  for individuals
with  COPD.23 Fat  mass  (FM)  was  calculated  subtracting  FFM
from  body  weight.  FFM  and  FM  were  adjusted  for differ-
ences  in  body  surface  by  dividing  them  by  height  squared,
and consequently  FFM  and  FM  indexes  (FFMI  and  FMI,
respectively)  were  calculated.  FFMI  values  lower  than  10th
percentile  and  FMI  values  higher  than  90th  percentile  were
considered  abnormal.19,20 Individuals  were  classified  into
four  metabolic  phenotypes:  normal  body  composition  (NBC,
FFMI  ≥  10th  percentile  and  FMI < 90th percentile),  obese
(Ob,  FMI  ≥  90th  percentile  and FFMI  ≥  10th  percentile),
sarcopenic  (Sarc,  FFMI  < 10th  percentile  and  FMI <  90th
percentile),  or  sarcopenic---obese  (Sarc/Ob,  FFMI  < 10th per-
centile  and  FMI  ≥ 90th  percentile).19,20

PADL  was  objectively  assessed  using a  validated  mul-
tisensor  SenseWear® Armband  (BodyMedia,  USA).24---27 All
individuals  were  instructed  to  wear  the device  for  two  con-
secutive  week  days,  12  h/day.  Consistent  with  the existing
literature,  an  assessment  day  was  considered  valid  when
there  was  at  least 10  h/day  of  wear time.28,29 Individu-
als were  divided  into  two  groups  according  to  PADL  level,
as  recommended  by  the  ACSM:  actives  (Act:  individuals
spending  an average  of  more  than  30  min/day  in moderate-
to-vigorous  (MVPA)  intensity  activities,  i.e., ≥3  MET);  and
inactives  (Inact:  individuals  who  did not meet  the PADL
recommendation).4,5

History  of  self-reported  comorbidities  (diabetes,  hyper-
tension,  cardiopathy,  among  others)  and  demographic  data
were  collected  through  self-report.  Pulmonary  function  was
assessed  by  spirometry  with  the Spirobank  G® (MIR,  Italy)
following  established  protocol  by  the American  Thoracic
Society  (ATS)/European  Respiratory  Society  (ERS),30 with
reference  values  for  the  Brazilian  population  having  been
previously  established  by Pereira  et  al.31 Exercise  capacity
was  assessed  with  the 6-minute  walking  test  (6MWT)  accord-
ing  to  international  standardization,32 and reference  values
were  those  for  the Brazilian  population  established  by Britto
et  al.33 Peripheral  muscle  strength  was  assessed  using  a
one-repetition  maximum  test  (1RM)  following  international
standardization34 for  knee  extension,  elbow  extension,  and
elbow  flexion  (CRW  1000;  Embreex,  Brazil).  The  Medical
Research  Council  (MRC)  scale35 was  used to  assess  the level
of  limitation  due  to breathlessness  in activities  of  daily  liv-
ing,  with  a  minimal  important  difference  (MID)  of  −1 point.36

Functional  status  was  assessed  by  the London  Chest  Activity
of Daily  Living  (LCADL)  scale,37 and  an  absolute  difference  of
−3  points  represents  the MID  for  its  total  score.38 Symptoms
of  anxiety  and  depression  were  assessed  using  the  Hospital
and  Depression  Scale  (HADS),39 and  its  MID  is  1.5  points.40

Statistical  analysis

Data  distribution  was  analyzed  by  the  Shapiro---Wilk  test.
According  to  normality  in data  distribution,  data  were
described  as  mean  ±  standard  deviation  or  median  [25---75%
interquartile  range].  Categorical  variables  were compared

Table  1 Characteristics  of  the  participants.

Characteristics  n  = 176

Sex  (M/F)  (96/80)

Age  (years) 67  ±  7.9

Height  (m) 1.59  ±  0.85

Weight (kg)  67  ±  15.35

FVC  (%pred)  73.4  [57.7---85.1]

FVC (L)  2.27  [1.72---2.93]

FEV1 (%pred)  47.0  ±  16.2

FEV1 (L) 1.14  [0.85---1.61]

FEV1/FVC  53.9  ±  13.2

GOLD stage  (I/II/III/IV) (1/75/65/35)

Number  of  comorbidities  (n  =  159) 2  [1---2]

BMI (kg/m2) 26.2  ±  5.6

FFMI (kg/m2) 44.2  ±  8.7

FMI (kg/m2)  9.2  [6.0---11.2]

6MWT  (m)  461  ± 71.8

6MWT  (%pred)  85.9  ±  13.0

Average energy  expenditure/day  (kcal)  1236  [1025---1498]

Average MET/day  1.6  [1.3---1.9]

Steps/day  5114  [3255---7846]

MVPA (≥3MET)  (min/day)  30.3  [10.3-70.8]

Lying time  (min/day)  33.5  [0---69.2]

Sedentary  time  (≤1.5  MET)  (min/day)  444.0  ±  118.5

Sedentary  time  (%  of  the  total  time)  64.4  ±  17.0

Data are presented as mean ± standard deviation or median
[interquartile range], according to normality in data distribu-
tion. M,  male; F, female; FVC, forced vital capacity; FEV1,  forced
expiratory volume in the first second; GOLD, global initiative
for chronic lung disease; BMI, body mass index; FFMI, fat-free
mass index; FMI, fat mass index; 6MWT, 6-minute walking test;
MET, metabolic equivalent of  task; MVPA, moderate-to-vigorous
physical activity.

by  the  Chi-square  test  with  Bonferroni  post  hoc test  cor-
rection.  Comparisons  among  physical  (in)activity  and  body
composition  phenotypes  were  analyzed  by  two-way  or  three-
way  analysis  of  variance  (ANOVA)  or  Kruskal---Wallis  test  with
Bonferroni  post  hoc test.  Statistical  analysis  was  done  using
SPSS  22.0  (IBM,  Armonk,  NY, USA)  and  the significance  level
was  set  as  p < 0.05.

Results

One  hundred  and seventy  six  individuals  with  COPD,
with  mean  age  of  67  ± 7.9  years  and  moderate  to
very-severe  airflow  obstruction  (47.0  ±  16.2%pred)  were
included.  According  to  physical  activity,  the participants
had  a low  PADL  level (30.3  [10.3---70.8]  min/day  of MVPA)
and  relatively  high  sedentary  time  (444  ±  118.5  min/day  of
activities  <1.5  MET)  as  shown  in Table  1.  Individuals  were
classified  as  NBC  +  Act  (17%),  NBC  +  Inact  (21.6%),  Ob  + Act
(6.3%),  Ob + Inact  (9.7%),  Sarc  + Act (12.5%),  Sarc + Inact
(8.5%),  Sarc/Ob  +  Act (8.0%)  and Sarc/Ob  +  Inact  (16.5%).

Table  2 shows  that  the Sarc/Ob  +  Inact  group  presented
lower  6MWT  in %  of  the predicted  value  and  1RM  for
knee  extension  in comparison  to  NBC  +  Act,  NBC  + Inact,  and
Ob  +  Act  groups  and lower  6MWT  in  meters  in  comparison
to  the Ob  +  Act  and Sarc  +  Act  groups  (p < 0.05  for  all).  The
Sarc/Ob  +  Inact  group  also  presented  lower  FEV1, 1RM  elbow
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Table  2  Comparisons  among  different  phenotypes  for  body  composition  and  level  of  physical  activity  in  daily  life  in individuals  with  COPD.

Variables  Normal  body  composition  Obese  Sarcopenic  Sarcopenic---obese

Active  Inactive  Active  Inactive  Active  Inactive  Active  Inactive

n  (%)  30  (17.0)  38  (21.6)  11  (6.3)  17  (9.7)  22  (12.5)  15  (8.5)  14  (8.0)  29  (16.5)

Male sex  (%)  21  (70.0)  12  (31.6)  10  (90.9)#,## 9  (52.9)  16  (72.7)  8  (19.4)  12  (85.7)  20  (68.9)

Age (years)  65.1  ±  8.3  66.2  ± 7.7  67.0  ± 8.4  67.6  ±  8 65.9  ±  9.3  68.6  ± 8.0  62.3  ± 8.4  65.8  ± 8.9

6MWT (m)  474  ±  55.6  444 ± 82.6  510 ± 75.4  424  ±  94.1  496  ±  49.1  425  ±  85.3  455  ± 120.6  415 ± 91.1‡,¥

6MWT  (%  pred)  88.7  ±  11.0  87.3  ± 16.2  93.9  ± 14.8  85.1  ±  15.9  87.5  ±  9.1  77.2  ± 16.8  81.2  ± 19.9  75.3  ± 16.6*,‡

1RM  knee

extension  (kg)

19.1  (16.5,  21.7)  18.7  (16.4,  21.1)  20.7  (16.4,  25.0)  18.6  (15.1,  22.0)  16.9  (13.9,  19.9)  15.9  (12.4,  19.6)  16.9  (13.1,  20.8)  12.4  (9.8,  15.0)  *,†,‡

1RM  elbow  flexion

(kg)

13.6  (12.0,  15.1)  12.2  (10.7,  13.6)  13.1  (10.5,  15.7)  12.6  (10.5,  14.6)  10.8  (8.9,  12.5)  9.5  (7.3, 11.6)  11.0  (8.8,  13.3)  8.5  (6.9,  10.0)  *,†

1RM  elbow

extension  (kg)

15.1  (13.4,  16.8)  14.8  (13.3,  16.4)  13.9  (11.1,  16.7)  14.6  (12.4,  16.8)  13.2  (11.3,  15.2)  11.5  (9.1,  13.8)  11.8  (9.3,  14.3)  10.1  (8.4,  11.8)*,†,§

FEV1 (%pred)  50.9  ±  15.8  51.1  ± 13.3  50.3  ± 17.3  45.8  ±  14.7  46.7  ±  14.6  36.9  ± 18.3  43.0  ± 13.9  38.0  ± 17.7  *,†

MRC  scale  4.0  [2.0---4.0]  4.0 [2.0---4.0]  3.0  [2.0---4.0]  4.0  [2.25---4.0]  3.0  [3.0---4.0]  4.0  [3.0---4.0]  4.0  [2.0---4.0]  4.0  [2.0---4.0]

HADS anxiety  (pts)  4.5  [3.0---8.5]  5.0 [2.0---9.0]  4.0  [3.0---9.0]  4.5  [1.0---7.3]  4.0  [3.0---7.5]  5.0  [1.0---7.5]  7.0  [3.0---8.0]  6.0  [3.0---7.0]

HADS depression

(pts)

3.0  [2.0---6.8]  4.5 [1.3---7.0]  3.0  [1.0---6.0]  4.0  [0.3---9.0]  4.0  [1.3---6.0]  6.0  [3.0---9.0]  5.0  [3.0---10.0]  4.0  [1.0---8.0]

LCADL (pts)  20  [15.0---26.8]  21.5  [15.3---25.8]  15  [12.0---24.0]  21  [13.3---36.8]  18.5  [16.3---26.8]  27  [15.5---33.5]  25  [11.0---31.0]  19  [13.0---30.0]

Data are presented as mean ± deviation or median [interquartile range], according to normality in data distribution. 6MWT, 6-minute walking test; 1RM, 1 repetition maximum test; FEV1,
forced expiratory volume in the first second; MRC, Medical Research Council scale; HADS, Hospital Anxiety and Depression Scale; LCADL, London Chest Activity of Daily Living scale. All
values of 1RM for knee extension and elbow flexion and extension were adjusted for sex and described as mean (95% confidence interval).

* p < 0.05 compared with NBC + Act.
† p  < 0.05 compared with NBC + Inact.
‡ p  < 0.05 compared with Ob + Act.
§ p < 0.05 compared with Ob + Inact.
¥ p < 0.05 compared with Sarc + Act.
# p < 0.003 compared with NBC + Act.

## p  < 0.003 compared with NBC + Inact.
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flexion  and elbow  extension  in comparison  to  NBC + Act  and
NBC  + Inact  groups,  and  lower  1RM for  elbow  extension  com-
pared  to the  Ob  +  Inact  group  (p  <  0.05  for  all),  in addition
to  a  near-significance  for  lower  1RM  for elbow  flexion  com-
pared  to  the  Ob  + Act  group  (p  =  0.07).  Although  there  were
no  statistically  significant  differences  for MRC, LCADL,  and
HADS,  some  between-groups  MIDs  were  reached  in these
instruments’  scores  (Table  2).

There  was  significant  effect  of  body  composition  and
PADL  level  on the  6MWT%pred  (p  =  0.004  and  p  = 0.008,
respectively),  as  well  as  on  the 1RM for  elbow  flexion
(p  =  0.001  and  p = 0.04,  respectively).  As for  the 1RM for knee
extension,  body  composition  presented  a significant  effect
(p  =  0.01),  and  PADL  level  presented  a near-significant  effect
(p  =  0.09).

Discussion

The  present  study  investigated  whether  individuals  with
COPD  classified  as  active  or  inactive present  different  phys-
ical and  functional  characteristics  within  different  body
composition  phenotypes  and its  results  showed  that  worse
exercise  capacity,  muscle  force,  and  lung  function  are  found
when  physical  inactivity  is added  to  the  combination  of
sarcopenia  and obesity.  Moreover,  while  benefits  of being
physically  active  in this  population  are well-established
in the  literature,  the  present  study  suggests  that  individ-
uals  with  a  profile  of  physical  inactivity  added  to  body
composition  abnormalities  should  be  seen  as  primary  thera-
peutic  targets.  These  results  are  consistent  with  those  from
Machado  et  al.20 who  showed  that  individuals  classified  as
sarcopenic/obese  were  most debilitated,  considering  their
worse  exercise  capacity,  PADL,  and peripheral  and  respira-
tory  muscle  strength.

The  novelty  of  adding  the burden  of  physical  inactivity
to  the  body  composition  phenotype  of  sarcopenia  and  obe-
sity  highlights  the importance  of  the  physical activity  level
in  this  population.  In contrast  to  the Sarc/Ob  +  Inact  group,
obese  and  sarcopenic  individuals  showed  no  differences  in
any  outcome  when  compared  to  the  NBC  group,  regardless
of  PADL  level.  To  counteract  inactivity,  some  ‘‘strategies’’
are  known,  such  as  having  an active partner,  going  out to
walk  the  dog,  playing  with  grandchildren,  and  participating
in  behavior  change  coaching  activities,  among  others.41---43

Poulain  et al.44 previously  showed  that  obese individ-
uals  with  COPD  are characterized  by a higher  FFM. This
observation  is  important  because,  as  already  shown  in  pre-
vious  studies,  muscle  mass  predicts  survival  better  than
BMI.7,12,45 Moreover,  exercise  capacity  is  also  a strong  pre-
dictor  of  survival  in individuals  with  COPD.46 Individuals  with
COPD  who  are obese appear  to  present  with  an advantage
due  to  ‘‘obesity  paradox’’,  that is  associated  with  higher
survival  and  functional  outcomes,  but  in contrast  also  asso-
ciated  with  increased  risk  of metabolic  and  cardiovascular
disease.47 Groups  Ob  + Act  and Sarc  + Act had  better  exercise
capacity  than  Sarc/Ob  + Inact,  and  this  is  consistent  with
previous  studies  that  showed  a relationship  between  FFM
and  exercise  capacity,  as  a negative  energy  balance  (e.g.
loss  of  muscle  mass)  may  affect  the  individual’s  tolerance
to  exercise.14,19,47

There  were no  significant  differences  in MRC  scores
among  groups  possibly  due  to  the  fact that  all  groups  pre-
sented  median  score  of  3 or  4, therefore  all  of  them  fitting
in  the most  impaired  groups  of  the GOLD  classification.2 As
for  the  LCADL,  there  were  also  no significant  differences
among  groups,  although  some  of  them  presented  differences
greater  than  the MID of  3 points;  this may  indicate  differ-
ences  in functional  limitation  among them,  despite  the lack
of  statistical  significance.38 For the HADS,  although  differ-
ences  greater  than the  MID of  1.5 points,40 was  present
between  some  groups,  these  individuals  were unlikely
severely  affected  by anxiety  and depression,  because  the
scores  were  generally  relatively  low.

One  of the novelties  and strengths  of  the  present  study
is  that  it is  the  first  to  our  knowledge  in  the  scientific  litera-
ture  to  analyze  differences  in clinical  features  of individuals
with  COPD  classified  according  to their  body composition
phenotypes  and  level of physical  (in)activity.  The  clinical
implication  of  the  present  results  is  that  individuals  com-
bining  sarcopenia  and  obesity  with  inactivity  need  more
attention  from  health  professionals.  Furthermore,  another
strength  of  the study  is  that  the  accelerometer  used  to
assess  PADL  is  valid  and  accurate  specifically  for individuals
with  COPD,24---27 a  population  known  to  be mostly  inactive,
sedentary,  and  composed  of  slow-walking  individuals.

Some  study  limitations  to  take  into  account  were:  the
cross-sectional  design  (not allowing  to  infer  causality);  the
results  cannot  be  extended  to  individuals  classified  as  GOLD
I,  because  our  sample  had  only one individual  in  this  cate-
gory;  the  reference  values  for  FMI  and  FFMI,  as  well  as  the
formula  used  to  estimate  FFM,  were  not  developed  specifi-
cally  for  the  Brazilian  population;  the PADL  assessment  being
performed  over only  two  days,  while  sufficient  for  reli-
able  measurements  in more  severe  individuals,  may  require
more  days  in  individuals  with  milder  impairment28,48; and the
unavailability  of  important  information  to  describe  the sam-
ple  of  participants,  such  as information  on  socioeconomic
status,  educational  level,  and  climatic  conditions  during  the
PADL  assessment.  Lastly,  the use  of  bioelectrical  impedance
may  present  limitations  related  to  hydroelectrolytic  abnor-
malities  and the choice  of  the appropriate  population,  age,
or  disease-specific  equations.49

Moreover,  new  and  interesting  scientific  possibilities  may
unfold  from  the  present  results.  Future  studies  should  inves-
tigate  whether  increasing  PADL  level,  associated  or  not  with
changes  in  body composition  phenotypes,  at  least  in bor-
derline  individuals,  may  result  in improvements  in physical
function  of individuals  with  COPD.

Conclusion

Worse  exercise  capacity,  muscle  force,  and  lung function  are
found  when physical  inactivity  is  added  to  the  combination
of  sarcopenia  and obesity  in individuals  with  moderate  to
very  severe  COPD.
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