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Abstract
Introduction:  Obesity  is  the  most  frequent  reversible  agravating  factor  of  obstructive  sleep
apnea syndrome,  with  physical  activity  very  important  for  its  control.  Continuous  positive  air
pressure during  sleep  is  the  ‘‘gold  standard’’  treatment  for  obstructive  sleep  apnea  syndrome.
Objective:  we  aimed  to  investigate  if  the  use  of  continuous  positive  air  pressure  for  a  short
period (7  days),  would  improve  sleep  quality,  daytime  sleepiness,  and  the  disposition  for  physical
activity.
Methods:  Eighty  obstructive  sleep  apnea  syndrome  patients  were  randomly  assigned  as  follows:
group I  ---  continuous  positive  air  pressure  with  a  steady  pressure  of  4  cm  H2O;  group  II  ---  ideal
therapeutic  pressure.  After  filling  out  the  questionnaires  related  to  the  studied  variables  (Inter-
national  physical  activity  questionnaire  long-form,  Epworth  sleepiness  scale,  Pittsburgh  sleep
quality index),  patients  underwent  a  baseline  pulmonary  function  test  and  continuous  posi-

tive air  pressure  titration.  After  continuous  positive  air  pressure  therapy  for  4≥  hours  a  night
for 7  consecutive  days,  patients  returned  and  filled  out  new  (International  physical  activity
questionnaire  long-form,  Epworth  sleepiness  scale,  Pittsburgh  sleep  quality  index)  forms.  New
spirometry  was  carried  out.
∗ Corresponding author.
E-mail: willian.caetano.cirurgia@gmail.com (W.C. Rodrigues).
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Results:  39  patients  completed  the  study.  The  mean  age  was  52  ±  11  years  old  and  28  patients
(71.79%)  were  obese.  Both  groups  were  similar  for  all  variables  studied  at  baseline.  After  Con-
tinuous positive  air  pressure  use,  patients  of  group  II  presented  more  significant  improvements
(p <  0.05)  for  sleep  quality  and  diurnal  sleepiness.  Time  spent  with  physical  activities  did  not
change. Spirometric  data  were  at  normal  range  at  baseline.  Solely  the  variable  FEF  25%---75%
was significantly  enhanced  (p  <  0.05)  in  group  II.
Conclusion:  Continuous  positive  air  pressure  therapy  for  1  week,  with  ideal  pressure,  improves
daytime  sleepiness  and  sleep  quality,  enhances  pulmonary  function,  but  does  not  change  the
mean time  spent  with  physical  activities.
©  2021  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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bstructive  sleep  apnea  (OSA)  is  characterized  by  recurrent
vents  of  partial  or  complete  pharyngeal  collapse  during
leep.  These  intermittent  events  can  cause  airflow  interrup-
ion  and  the  inspiratory  efforts  to  overcome  airway  occlusion
ead  to  awakening,  sleep  fragmentation,  and  oxyhemoglobin
esaturation.1 The  term  ‘‘obstructive  sleep  apnea  syn-
rome’’  (OSAS)  is  preferentially  used  when  OSA  events  are
ssociated  with  excessive  daytime  sleepiness2 and/or  other
ommon  signs  and  symptoms  such  as  chronic  high  snoring,
octurnal  enuresis,  fatigue,  non-refreshing  sleep,  morning
eadache,  decreased  concentration,  irritability,  personality
hanges  and  impaired  quality  of  life.3,4

The  severity  of  OSAS  is  influenced  by  the  anatomic
usceptibility  of  the  upper  airway  to  collapse  along  with
haryngeal  dilator  muscle  responsiveness  and  other  factors,
uch  as  obesity.5 The  apnea-hypopnea  index  (AHI)  is  the
ost  commonly  reported  polysomnographic  parameter  used

o  objectively  diagnose  and  assess  OSAS  severity:  obstruc-
ive  AHI  5---15  episodes.  h---1 (mild);  AHI  >  15---30  episodes.h---1

moderate);  AHI  >  30  episodes.h---1 (severe).2 In  children,  the
ndexes  are  lower:  1---5  (mild);  >  5---10  (moderate);  30  or
ore  (severe).6

In  the  early  2000s,  a  North  American  study  showed  that  2%
o  4%  of  middle-aged  individuals  had  OSAS.7 However,  there
as  a  substantial  increase  in  prevalence  rates  over  the  last
ears,  and  according  to  current  epidemiological  data,  the
revalence  of  moderate  to  severe  sleep-disordered  breath-
ng  (AHI  ≥  15)  is  10%  among  30---49  year-old  men,  17%  among
0---70  year-old  men,  3%  among  30---49  year-old  women  and
%  among  50---70-year  old  women.8 In  addition  to  the  high
revalence,  OSAS  is  an  independent  risk  factor  for  poor
ealth  and  increased  cardiovascular  morbidity  and  mortal-
ty,  which  makes  this  clinical  entity  into  a  growing  public
ealth  problem.  There  is  strong  evidence  that  OSAS  is
ssociated  with  a  higher  incidence  of  stroke,  systemic  hyper-
ension  (HTN),  heart  failure  (HF),  atrial  fibrillation  (AF)  and
oronary  heart  disease  (CHD).4,9

Application  of  continuous  positive  airway  pressure  (CPAP)

uring  sleep  is  considered  the  ‘‘gold  standard’’  treatment
or  OSAS  and  has  been  shown  to  improve  daytime  sleepiness,
uality  of  life,  and  depressive  symptoms,  as  well  as  reduce
isk  for  cardiovascular  disease  and  mortality.10---12 Although
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PAP  therapy  is  very  efficacious  in  the  treatment  of  OSAS,
y  itself  it  has  limited  metabolic  effects,  and  poor  adher-
nce  further  compromises  its  effectiveness,  as  evidenced  by
ecent  randomized  controlled  trials.12,13 Lifestyle  modifica-
ions  involving  physical  activity,  diet  alterations  and  weight
oss  may  attenuate  or  prevent  metabolic  disease  and  are
ncouraged  as  adjunct  therapy  to  the  use  of  CPAP.5,11,12 How-
ver,  it  is  unclear  whether  treatment  with  CPAP  results  in
ehavioral  modifications.

By  developing  this  prospective  study,  we  sought  to  eval-
ate  whether  the  use  of  CPAP  for  a  short  period  (7  days)
ould  be  effective  in  reducing  diurnal  sleepiness,  increasing

leep  quality  and  ameliorate  disposition  to  physical  activity
n  adult  patients  diagnosed  with  moderate-to-severe  OSAS
AHI  ≥  15).  In  addition,  we  also  tested  whether  CPAP  treat-
ent  would  lead  to  an  improvement  in  the  lung  function  of

hese  patients,  specifically  in  the  spirometric  fraction  FEF
5%---75%.

ethods

his  study  was  a double-blind  randomized  clinical  trial  and
ollowed  all  ethical  principles  and  recommendations  of  the
elsinski  Declaration  of  1964.  The  protocol  was  approved  by
he  Research  Ethics  Committee  of  Botucatu  Medical  School,
ão  Paulo  State  University  ‘‘Júlio  de  Mesquita  Filho’’,  Brazil
approval  no 041-2013),  and  all  recruited  subjects  provided
ritten  informed  consent  before  entry.

The  population  involved  consisted  of  adult  patients,
ithout  distinction  of  sex,  consecutively  referred  to  the
aboratory  of  Sleep-disordered  Breathing  (LSDB)  at  the
bove-mentioned  institution.  Only  those  with  a  clinical  diag-
osis  of  OSAS,  as  defined  by  the  American  Academy  of
leep  Medicine  (AASM)  criteria,2 and  AHI  ≥  15  events.h−1 by
olysomnography  (PSG)  were  included  in  the  sample.  The
ollowing  exclusion  criteria  were  applied:  (1)  neuropathies;
2)  pregnancy;  (3)  smokers;  (4)  chronic  obstructive  pul-
onary  disease  (COPD);  (5)  previous  CPAP  use;  (6)  unstable

ngina;  (7)  myocardial  infarction;  (8)  previous  cardiac
urgery.
A  total  of  80  patients  who  met  the  criteria  were  invited  to
nroll  in  the  study  and  were  randomly  assigned  to  the  follow-
ng  two  groups:  group  I  (n  =  40):  CPAP  equipment  calibrated
o  release  a  steady  pressure  of  4  cm  H2O;  group  II  (n  =  40):

8
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PAP  equipment  previously  calibrated  to  release  therapeu-
ic  pressure  (cm  H2O),  sufficient  to  maintain  AHI  <  5,  which
as  determined  during  titration  PSG.

In  the  first  interview,  complete  demographic  data  and
ritten  informed  consent  were  obtained.  Patients  filled

n  three  subjective  questionnaires  (described  below)  and
nderwent  a  baseline  spirometry  test  to  assess  lung  func-
ion  prior  to  CPAP  use.  In  the  second  appointment,  an  initial
PAP  titration  was  done  at  the  LSDB,  in  order  to  establish
he  ideal  therapeutic  pressure  to  avoid  OSA  events.  Unfortu-
ately,  15  patients  from  group  I  and  19  from  group  II  did  not
ttend  at  least  one  of  these  appointments  for  baseline  data
ollection.  Therefore,  they  were  excluded  from  the  study.

The  information  on  physical  activity  patterns,  before  and
fter  CPAP  use,  were  gathered  using  the  international  phys-
cal  activity  questionnaire  long-form  (IPAQ-L),  proposed  by
orld  Health  Organization  (WHO)  in  1998,  as  an  instrument

or  public  health  surveys.14 This  questionnaire  is  divided  into
ve  sections  in  which  all  physical  activities  are  reported,

ncluding  those  related  to  work  environment,  means  of
ransport,  domestic  tasks,  sports  and  leisure  practices.
astly,  time  spent  sitting  is  also  evaluated.15 The  totals  for
ach  domain  were  summed  and  thus,  the  total  level  of  physi-
al  activity  was  calculated  in  minutes  per  week.  IPAQ-L  also
nables  the  evaluation  of  physical  activity  energy  expen-
iture  and  provides  the  amount  of  activity  in  metabolic
quivalents  or  ratio  of  work  metabolic  rate  to  a  standard
etabolic  rate  (MET).  One  MET  is  roughly  equivalent  to

he  energy  cost  of  sitting  quietly  or  0.0175  calories  per
inute  per  kilogram  of  body  weight  (kcal/min/kg).14 For
easurement  of  energy  expenditure  with  the  activities  in

ach  session,  the  following  formula  was  used:  kcal  =  activity
ET  ×  body  weight  (kg)/60  ×  time  of  activity  (min).

Diurnal  hypersomnolence,  an  important  symptom  of
SAS,  was  measured  using  the  Epworth  sleepiness  scale

ESS),  which  is  a  self-administered  questionnaire  designed
ased  on  observations  related  to  the  nature  and  occurrence
f  daytime  sleepiness.  It  assesses  the  probability  of  falling
sleep  in  eight  different  situations  involving  daily  activities,
ome  of  them  known  to  be  highly  soporific.  ESS  averages  the
esponses  to  derive  a  total  score;  higher  scores  represent  a
igher  level  of  subjective  sleepiness.16

Application  of  the  Pittsburgh  sleep  quality  index  (PSQI)
llowed  us  to  establish  a  sleep  disorder  severity  index  and
as  measured  before  and  after  CPAP  use.  This  questionnaire
as  structured  for  the  evaluation  of  sleep  quality  in  the  pre-
ious  month  and  consists  of  19  questions  grouped  into  seven
omponents,  each  scored  on  a  scale  of  0  to  3.17 These  com-
onents  are,  respectively:  subjective  quality  of  sleep;  sleep
atency;  sleep  duration;  habitual  efficiency;  sleep  disorder;
sing  medications  for  sleep;  and  diurnal  dysfunction.  The
cores  of  the  seven  components  are  added  together  to  give
n  overall  score  ranging  from  0  to  21.  A  global  PSQI  score  >  5
oints  indicate  major  difficulties  in  at  least  2  components,
r  moderate  difficulties  in  at  least  3  parameters.18

Pulmonary  function  testing  was  performed  on  the  first
nd  in  the  eighth  day  of  the  study  using  a  computer-
zed  spirometer  (Ferraris  KOKO,  Louisville,  CO,  USA®).  The

est  forced  vital  capacity  (FVC)  maneuver  from  at  least

 attempts  was  chosen  based  on  American  Thoracic  Soci-
ty  criteria,  i.e.,  the  highest  sum  of  FEV1  and  FVC.19 The
ollowing  spirometry  variables  were  measured:  forced  vital
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apacity  (FVC);  forced  expiratory  volume  in  1  s  (FEV1);
iffeneau-Pinelli  index  or  FEV1/FVC  ratio;  average  forced
xpiratory  flow  between  25%  and  75%  of  the  FVC  curve  (FEF
5%---75%);  and  peak  expiratory  flow  (PEF).  To  perform  the
pirometric  maneuvers,  subjects  kept  themselves  seated,
ith  erect  spine,  feet  resting  on  the  floor  and  a  nasal  clip
orrectly  positioned.

CPAP  equipment  was  handed  to  the  patients  with  con-
ealed  displays  so  that  both,  patient,  and  researcher  did  not
ave  access  to  the  calibration  data  previously  programmed
y  the  study  supervisor.  Instructions  for  use  were  presented
n  writing  and  patients  were  advised  to  use  CPAP  for  at  least
our  hours  a  night  for  seven  consecutive  days.  On  the  eighth
ay,  patients  returned  to  LDSB  and  filled  out  new  IPAQ-L,
SS  and  PSQI  forms.  Data  stored  on  the  memory  card  of
ach  device  allowed  the  evaluation  of  correct  CPAP  use  and
atients  who  did  not  properly  adhere  to  the  pre-established
tudy  protocol  (CPAP  use  <  4  h  per  night  or  who  did  not  use
or  7  consecutive  days)  were  also  excluded.

STATA® software  version  15  (StataCorp  LLC,  Texas,  USA)
as  used  for  data  analysis.  Continuous  variables  were
xpressed  as  mean  ±  standard  deviation  (SD).  At  baseline,
tudent’s  t-test  was  used  to  compare  the  variables  gender
nd  age  between  the  two  groups  while  the  non-parametric
ruskal-Wallis  test  was  used  to  search  for  significant  differ-
nces  for  BMI  and  AHI.

Means  of  groups  were  compared  by  two-way  analysis  of
ariance  (ANOVA)  for  repeated  measurements  followed  by
he  post  hoc  Tukey  test.  A  Student’s  t-Test  was  used  for  com-
arisons  of  two  means  when  appropriate.  A  p-value  <  0.05
as  considered  significant  for  all  statistical  analyses.

esults

mong  the  80  patients  invited  to  the  study,  34  were  excluded
till  in  the  early  stage,  because  they  did  not  attend  the  ini-
ial  spirometry  session  and/or  CPAP  titration.  Seven  other
ubjects  did  not  adhere  to  CPAP  use  protocol  and  their  data
ere  not  part  of  the  analysis.  Therefore,  the  final  sample
onsisted  of  39  patients,  distributed  as  follows:  17  patients
8  men)  in  group  I  and  22  (13  men)  in  group  II (Fig.  1).

Demographics  of  all  participants,  including  gender,  age,
nd  body  mass  index  (BMI),  as  well  as  the  respective  apnea
nd  hypopnea  indexes  (AHI)  are  listed  in  Table  1.  There  was

 predominance  of  male  patients,  over  40  years  old  and
bese  (BMI  ≥  30  kg.m−2).  In  this  sample,  there  was  a  higher
revalence  of  OSAS  in  its  moderate-to-severe  form.  Com-
aring  these  variables  between  the  two  groups,  there  was
o  statistically  significant  difference.

Data  obtained  at  the  beginning  of  the  study,  using  the
PAQ-L,  showed  that  most  patients  of  our  sample,  in  general,
id  not  perform  regular  physical  activity  and  spent  most  of
he  time  sitting.  It  was  found  that  men  spent  more  time
n  physical  activities  related  to  work  while  women  spent
ore  time  on  domestic  activities.  In  group  II,  after  the  use  of
PAP  with  therapeutic  pressure  for  7  days,  patients  reported

mprovement  in  their  willingness  to  engage  in  sports-leisure

ctivities  (section  4)  with  family.  However,  no  effective
mprovement  was  observed  in  the  time  spent  with  phys-
cal  activity.  Energy  expenditure  remained  similar  to  the
eriod  prior  to  the  use  of  CPAP  (Table  2).  There  was  no

9
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Patients referred to Laboratory of Slee p-
disordered Breathing  (LSDB)

IAH ≥ 15

n = 80 

Randomized rating

GROU P I

n = 40

GROUP II

n = 40

n = 34

Patients who  did no t 
attend baseline 

evaluation

GROU P II

CPAP Therapeutic 

pressure

n = 21

GROUP I

CPAP steady  press ure

of  4 cmH2O

n = 25

Excluded

n = 4

GROUP II

CPAP Therapeutic 

press ure

n = 17

(8 ♂)

GROUP I

CPAP steady  pressure

of  4 cmH2O

n = 22

(13 ♂)

Excluded

n = 3

Figure  1  Flowchart  of  patients’  inclusion  and  distribution  in  the  respective  groups.

Table  1  Comparison  of  demographics,  gender,  age,  BMI  and  OSAS  severity  between  the  two  groups.

Sample  Group  I  ---  steady  pressure  of
4 cm  H2O  (n  =  22)

Group  II  -therapeutic
pressure  (n  =  17)

pa

Gender  21♂ e  18♀ 13♂ e  9♀ 8♂ e  9♀ p  <  0.05
Age (years)  52  ±  11  54  ±  10  50  ±  11  p  <  0.05
BMI (kg.  m−2)  32  ±  4  31  ±  3  32  ±  5  p  <  0.05
AHI (e.  h−1)  28  ±  13  25  ±  13  32  ±  14  p  <  0.05

opne
ups.

s
a

8

n, number of patients; BMI, Body Mass Index; AHI, Apnea and Hyp
a Student’s t-test for comparison of gender and age between gro
ignificant  relationship  between  OSAS  severity  and  physical
ctivity  patterns.

Excessive  daytime  sleepiness  (ESS  >  8)  was  observed  in
9.74%  of  the  studied  population  at  baseline:  21  patients  in

g
u
I
w

92
a Index.
 BMI and AHI were compared using Kruskal-Wallis test.
roup  I (95.4%)  and  14  patients  in  group  II  (82.3%).  After  the
se  of  CPAP  for  one  week,  only  9.5%  of  the  patients  in  group

 reported  improvement  in  relation  to  daytime  sleepiness,
hereas  in  group  II,  the  increase  was  statistically  significant

0
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Table  2  Energy  expenditure  distribution  according  to  the  International  physical  activity  questionnaire  long-form,  before  and
after CPAP  use.  Comparison  between  the  two  groups.

Group  I  ---  Pressure  of  4  cm  H2O  (n  =  22)  Group  II  ---Therapeutic  pressure  (n  =  17)

IPAQ-L Baseline  kcal  After  CPAP  kcal  Baseline  kcal  After  CPAP  Kcal

Section  1  work  0.07  588  0.07  556  0.02  180  0.02  180
Section 2  transport  0.07  159  0.07  158  0.06  146  0.06  144
Section 3  domestic  0.08  637  0.07  619  0.10  872  0.08  588
Section 4  leisure  0.03  461  0.03  473  0.04  467  0.04  605
Section 5  sitting 0.49  1,707  0.48  1,669  0.41  1,539  0.39  1,571
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Time spent with physical activity expressed in minutes per week. 

(kcal) = activity MET × body weight (kg)/60 × time of activity (mi

p  <  0.05);  78.6%  of  the  patients  did  not  report  the  symptom
ny  more.  There  was  a  strong  correlation  between  daytime
ypersomnolence  and  low  physical  activity  index  (p  <  0.05).
he  higher  the  score  found  for  ESS,  the  shorter  the  time
pent  practicing  sports  and  physical  activity  during  leisure
eriods.

Regarding  the  sleep  disorder  severity,  all  patients  in  the
ample  (100%)  had  a  global  PSQI  score  >  5  points  at  baseline,
hich  indicates  poor  sleep  quality.  After  one  week  of  CPAP

reatment,  63.6%  of  the  patients  in  group  I  presented  an
mprovement  in  the  PSQI  index.  In  group  II,  the  PSQI  index
as  reduced  in  94.1%  of  the  patients,  a  statistically  more

ignificant  improvement  (p  <  0.05)  (Table  3).
Spirometry  tests  showed  all  parameters  within  normal

ange  at  baseline,  i.e.,  no  patient  had  obstructive  or  restric-
ive  respiratory  disorders.  Solely  the  variable  FEF  25%---75%
as  undergone  statistically  significant  alterations  (p  <  0.05)
fter  the  use  of  CPAP  under  titrated  therapeutic  pressure  in
he  group  II  (Table  4).

iscussion

emographic  data  from  our  sample  showed  most  patients
ere  male,  obese  and  over  40  years  old,  besides  man-

festing  severe  OSAS.  Concerning  the  OSAS  severity,  we
ust  emphasize  that  Botucatu  Medical  School  Hospital  is

 public  institution  that  provides  free  care  to  patients  in
 region  whose  population  is  estimated  at  about  500  thou-
and  inhabitants.  In  recent  years,  it  has  become  one  of  the
ajor  referring  centers  for  diagnosis  and  treatment  of  sleep
isorders.  As  a  result,  the  demand  for  care  at  the  Sleep  Out-
atient  Clinic  far  outweighs  its  capacity  of  attendance.  This
mplies  the  need  to  prioritize  the  treatment  of  more  critical
atients  and  may  justify  higher  prevalence  of  severe  OSAS
n  our  study.

The  prevalence  of  OSAS  varies  considerably  by  age  group,
ith  one  peak  occurring  in  2---6  aged  children,  related  to  ade-
otonsillar  hypertrophy  or  craniofacial  abnormalities,  after
hich  there  is  a  declining  prevalence  until  early  adulthood,6

hen  the  rates  of  OSAS  progressively  increase  into  older  age
here  the  prevalence  is  at  least  20%.8 There  is  a  positive
orrelation  between  age,  obesity  and  neck  circumference;

hat  is,  with  aging,  increased  BMI  and  neck  circumferential
ize,  which  are  risk  factors  for  OSAS.13,20 The  caliber  of  the
pper  airways  decreases  with  advancing  age  in  both  men
nd  women,  which  can  be  explained  by  the  abovementioned
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of weekly energy expenditure based on the metabolic equivalent

actors  and  by  the  reduction  of  pharynx  dilator  musculature
ctivity.20---22 It  has  also  been  shown  that  OSAS  manifested
n  elderly  people  brings  milder  consequences  than  those
n  young  patients,  suggesting  that  the  diagnostic  criteria
hould  be  adjusted  for  age.8,21,22

Several  morphological  alterations  may  compromise  the
atency  of  the  upper  airway,  including  craniofacial  deformi-
ies,  enlarged  tonsils,  upper  airway  edema  and  decreased
ung  volume.23 However,  due  to  direct  mechanical  effects
n  the  respiratory  system,  the  major  risk  factor  for  OSAS
s  obesity.  Fat  deposits  within  the  upper  airway  reduces  its
iameter  and  excessive  accumulation  of  abdominal  fat  hin-
ers  the  expansion  of  the  thoracic  cavity  in  the  vertical
spect,  which  decreases  lung  volume  capacity.5,11,23 Roughly
0%  to  40%  of  OSAS  patients  are  not  obese.  In  these  indi-
iduals,  nonanatomic  factors,  such  as  upper  airway  dilator
uscle  dysfunction,  heightened  chemosensitivity,  and  low

rousal  threshold  are  the  main  causes  and  define  various
henotypes  of  OSAS.23

Not  surprisingly,  our  study  sample  showed  a  smaller
umber  of  women.  Bixler  and  colleagues  have  produced
vidence  that  men  are  more  likely  to  develop  OSAS.  Using
linical  and  polysomnographic  criteria,  the  proportion  found
as  1.2%  of  women  to  3.9%  of  men.22 This  may  be  explained
y  increased  genioglossus  muscle  tone  in  women  than  in  men
uring  sleep,  suggesting  a  defense  mechanism  for  mainte-
ance  of  upper  airways  permeability.20 In  fact,  when  lying
n  the  supine  position,  males  have  a  greater  reduction
n  the  upper  airways’  caliber  than  females.  Another  sit-
ation  that  corroborates  this  hypothesis  is  that  increased
eck  circumference  by  fat  accumulation  reduces  the  trans-
erse  diameter  of  the  upper  airways  more  intensely  in  men
han  in  women.20,22 Moreover,  premenopausal  women  have
igher  genioglossal  muscle  activity  when  compared  to  post-
enopausal  women  and  men  of  the  same  age.  It  is  then
elieved  that  progesterone  may  play  a protective  role  in
pnea  prior  to  menopause.20

Poor  sleep  quality  is  a  common  complaint  in  OSAS
atients.  In  our  study,  all  patients  in  the  sample  (100%)  had

 global  PSQI  score  >  5  at  baseline,  indicating  major  dif-
culties  related  to  latency,  duration,  or  sleep  efficiency.
eterioration  of  sleep  quality  presents  a significant  but  weak

ssociation,  with  the  deterioration  in  the  perception  of
uality  of  life.24 The  nocturnal  sleep  restriction,  identified
n  our  sample  through  PSQI  nocturnal  sleep  duration,  may
esult  in  a  sensation  of  physical  and  mental  fatigue  dur-

1
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Table  3  Evaluation  of  daytime  Sleepiness  (ESS)  and  Sleep  Quality  (PSQI),  before  and  after  the  use  of  CPAP  for  one  week.  Group
I ---  steady  pressure  of  4  cm  H20.  Group  II  ---  titrated  ideal  pressure.

Group  I  ---  Pressure  of  4  cm  H2O  (n  =  22)  Group  II  ---  Therapeutic  pressure  (n  =  17)

Baseline  After  CPAP  %  Baseline  After  CPAP  %

ESS  >  8  21  19  9.5  14  3  78.6a

PSQI  >  5  22  6  63.6a 17  1  94.1a

ESS, Excessive daytime Sleepiness; PSQI, Pittsburgh Sleep Quality Index; n, total number of patients in the sample; %, Percentage of
patients with improvement.
Comparison between groups using ANOVA testa (p < 0.05).

Table  4  Mean  values  and  the  standard  deviations  of  the  main  lung  function  test  variables  at  baseline  and  after  one-week  CPAP
use for  the  patients  of  both  groups.

Spirometric  variables  Group  I  ---  Pressure  of  4  cm  H2O  (n  =  22)  Group  II  ---  Therapeutic  pressure  (n  =  17)

Baseline  After  CPAP  Baseline  After  CPAP

FVC  3.64  ±  1.19  3.66  ±  1.09  3.54  ±  0.83  3.67  ±  0.84
FEV1 2.99  ±  1.01  2.97  ±  1.00  2.81  ±  0.69  2.95  ±  0.71
FEV1/  FVC  0.81  ±  0.05  0.81  ±  0.05  0.80  ±  0.08  0.80  ±  0.05
FEF 25%---75%  3.04  ±  1.27  3.07  ±  1.40  2.91  ±  1.02a 3.13  ±  1.03a

PEF  8.01  ±  2.82  7.46  ±  2.58  7.37  ±  1.73  7.37  ±  1.73

FVC, Forced Vital Capacity; FEV1, Forced Expiratory Volume in 1 s; FEV1/FVC ratio, Tiffeneau-Pinelli index; FEF 25---75%, Average forced
 Expi
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expiratory flow between 25% and 75% of the FVC curve; PEF, Peak
a Comparison by means of Student’s t-test.

ng  the  day,  predisposing  to  excessive  daytime  sleepiness.
ur  results  demonstrate  that  CPAP  use  of  ≥  4  h  per  night,

or  7  days,  among  patients  with  moderate-to-severe  OSAS
s  able  to  ameliorate  significantly  the  scores  in  almost  all
ases  of  group  II  (therapeutic  pressure).  These  results  are
n  accordance  with  previous  studies.24,25 Even  in  group  I,  in
hich  sham  CPAP  was  used,  there  was  a  significant  improve-
ent  in  the  PSQI  score,  something  that  we  attributed  to  the
lacebo  effect.  Although  snoring  and  other  symptoms  are
till  present,  initiating  a  treatment  may  induce  a  subjective
erception  of  improvement  in  sleep  quality.25

Excessive  daytime  sleepiness  is  an  important  clinical  fea-
ure  of  OSAS  and  one  of  the  main  reasons  patient  seek
edical  attention.3,6 Similarly  to  other  studies,16,26,27 in

ur  sample,  daytime  sleepiness  with  high  ESS  was  present
n  35  of  the  39  OSAS  patients.  CPAP  treatment  with
herapeutic  pressure  (group  II)  led  to  a  significant  improve-
ent  in  subjective  daytime  sleepiness,  despite  a short
eriod  of  use;  this  was  not  reproduced  by  the  use  of
PAP  with  non-therapeutic  pressure  (group  I).  The  main-
enance  of  positive  airway  pressure  prevents  pharyngeal
ollapse  and  consequent  episodes  of  apnea,  inhibiting  sleep
ragmentation.9,26,27

Poor  sleep  quality  and  diurnal  hypersomnolence  may  neg-
tively  affect  some  social  aspects  such  as  physical  activity
ractice  as  leisure  or  for  sports.10 Indeed,  our  sample  data
onfirmed  this  aspect.  As  mentioned  above,  obesity  is  a
ajor  cause  of  OSAS  worsening  and  changes  in  weight  are  a

eflection  of  net  caloric  balance:  the  difference  between

aloric  expenditures  and  consumption.5 It  was  suggested
hat  CPAP  treatment,  by  alleviating  fatigue  and  sleepiness,
ould  lead  to  increased  physical  activity,  energy  consump-
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ratory Flow.

ion  and,  consequently,  would  promote  weight  loss.28,29

owever,  some  studies  have  shown  that  CPAP  use  is  asso-
iated  with  weight  gain  over  periods  ranging  from  3  to  6
onths.30,31 And  a  recently-  published  study  provided  strong

vidence  that  using  CPAP  for  a single  week  leads  to  weight
ain  due  to  the  reversal  of  nocturia  and  the  consequent
ccumulation  of  fluid.32 Anyway,  we  speculated  that  ther-
peutic  CPAP  for  one  week  could  improve  the  patterns
f  physical  activity  and  daily  energy  consumption  of  OSAS
atients.

For  evaluation  of  physical  activity  patterns,  we  used  the
PQA-L  questionnaire,  which  validity  and  reproducibility  has
lready  been  tested  in  several  countries,  including  Brazil.15

t  has  been  shown  to  be  effective  in  predicting  total  energy
xpenditure  in  epidemiologic  studies.14 In  the  male  popu-
ation,  individuals  spend  most  of  their  time  sitting  (IPAQ-L
--  section  5),  evidencing  a  marked  sedentary  lifestyle  in
he  studied  population.  Women  spend  less  sitting  time  and
xert,  on  average,  more  energy  with  household  chores  than
en.  This  is  in  keeping  with  Brazilian  culture,  where  histor-

cally,  mainly  women  have  usually  carried  out  housework.  In
ur  sample,  the  short  time  of  CPAP  therapy  improved  the  dis-
osition  but  not  the  time  spent  with  physical  activity.  Lack  of
ommitment  to  perform  physical  activities  may  be  related  to
he  short  observation  period  (one  week)  and  to  other  cultu-
al  and  social  factors  not  addressed  by  our  study.  We  believe
hat  more  direct  interventions  by  physiotherapists  and  phys-
cal  educators  would  also  be  important  to  effectively  induce

ositive  changes  in  life  habits.

Regarding  the  pulmonary  function  test,  all  measured
ariables  remained  unchanged  before  and  after  the  use
f  CPAP  in  both  groups,  except  for  the  component  FEF
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5%---75%,  which  enhanced  in  a  statistically  significant  way  in
he  Group  II.  It  is  interesting  that  in  this  study,  we  observed

 substantial  improvement  in  this  spirometric  component
ven  after  short-term  CPAP  therapy.  This  variable  depends
n  the  elastic  retraction  force  of  the  lungs  and  airway
ermeability.  It  is  related  to  involuntary  expiration  phase
ithout  interference  of  the  expiratory  muscles  and,  there-

ore,  is  independent  of  patient  collaboration.19 For  us,  it  is
easonable  to  assume  that  CPAP  therapy  at  ideal  therapeutic
ressure,  even  in  a  short  period,  has  assisted  in  increasing
he  involuntary  tone  of  pharyngeal  musculature  and  altered
he  sensitivity  of  muscle  activation  reflex  at  the  onset  of
espiration  as  proposed  by  other  researchers.33 However,  we
ecognize  that  further  prospective  studies  with  larger  sam-
les  should  be  performed  to  reinforce  this  hypothesis.  In
rder  to  evaluate  changes  in  the  perfusion/ventilation  ratio,

 biochemical  analysis  of  blood  gases  would  be  necessary,
omething  that  we  did  not  include  in  this  study.

There  are  many  limitations  in  our  study.  Firstly,  there  was
o  power  analysis  done  in  order  to  calculate  the  number  of
ubjects  that  need  to  be  recruited  in  order  to  accept  or
efute  the  authors’  hypothesis.  Moreover,  a  significant  limi-
ation  of  CPAP  treatment  is  patients’  adherence,  which  may
e  influenced  by  morphological  characteristics,  treatment
itration  procedures,  side  effects,  in  addition  to  psycholog-
cal  and  social  factors.  Approaches  that  could  improve  or
ontrol  these  aspects  would  increase  the  level  of  adherence
o  this  treatment  modality.  Unfortunately,  only  39  subjects
ut  of  80  completed  the  protocol.  Despite  the  randomization
rocess,  this  may  affect  the  results  and  introduce  bias  into
he  study.  Furthermore,  we  did  not  perform  the  intention-
o-  treat  analysis  and  the  non-adherent  subjects  were  not
ncluded  in  the  sample.

onclusion

n  despite  of  the  small  sample  and  the  limitations  of  our
tudy,  we  can  state  that  CPAP  therapy  for  one  single  week,
ith  ideal  pressure,  and  at  least  4  h  per  night,  apparently

mproves  daytime  sleepiness,  sleep  quality  and  disposition
or  physical  activity,  mostly  for  sports.  Moreover,  CPAP  treat-
ent  for  this  short  period  may  enhance  pulmonary  function.
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