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populations  and  suggest  that  HP  may  be  a very  prevalent
ILD  in  Portugal.  Population-based  studies  and  registries  are
urgently  needed  in order  to  properly  understand  the epi-
demiology  of  ILD  in  Portugal.

We  also  want  to emphasize,  that  in patients  with  proba-
ble  UIP  pattern,  76.5%  of  patients  had at least  one  exposure
identified,  and  it  is  often  difficult  to  assess  whether  these
exposures  are  clinically  relevant  or  not.  Although  TBLC  is
not  a  gold  standard  in ILD evaluation,  is  a  safe  procedure
that  provides  histological  characterization  for patients  who
would  be  refused  surgical  lung  biopsy,  so  we  think  that  TBLC
should  be  considered  when  approaching  patients  with  prob-
able  UIP  pattern.

Conflicts of interest

The  authors  have  no  conflicts  of  interest  to  declare.

References

1.  Lynch DA, Sverzellati N,  Travis WD, Brown KK, Colby TV, Galvin JR,
et al. Diagnostic criteria for idiopathic pulmonary fibrosis: a Fleis-
chner Society White Paper. Lancet Repir Med. 2018;6:138---53,
http://dx.doi.org/10.1016/S2213-2600(17)30433-2.

2. Raghu G, Remy-Jardin M, Myers JL,  Richeldi L, Ryerson
CJ, Lederer DJ, et al. Diagnosis of idiopathic pulmonary
fibrosis --- an official ATS/ERS/JRS/ALAT Clinical Pratice
Guideline. Am  J  Respir Crit Care Med. 2018;118:e44---68,
http://dx.doi.org/10.1164/rccm.201807-1255ST.

3. Thomeer MJ, Costabe U, Rizzato G, Poletti V, Demedts M. Com-
parison of registries of  interstitial lung diseases in three European
countries. Eur Respir J Suppl. 2001;32:114s---8s.

4. U.S. Geological Survey website, USGS 2014 minerals yearbook
Portugal. https://minerals.usgs.gov/minerals/pubs/country/
europe.html#pl [accessed 28.10.18].

5. Website Federação  Portuguesa de Columbófilia. http://www.
fpcolumbofilia.pt/sobre/Sobre.htm [accessed 01.08.18].

6. Hetzel J, Maldonado F,  Ravaglia C, Wells AU, Colby TV, Tomas-
setti S, et al.  Transbronchial cryobiopsies for the diagnosis of
diffuse parenchymal lung diseases: expert statement from the
Cryobiopsy Working Group on safety and utility and a call  for
standardization of the procedure. Respiration. 2018;95:188---200.

7. Colella S, Haentschel M, Shahc P, Poletti V,  Hetzel J. Trans-
bronchial lung cryobiopsy in interstitial lung diseases: best prac-
tice. Respiration. 2018;95:383---91, http://dx.doi.org/10.1159/
000048891.

C.  Marques a,∗,  D. Machado a,  I.  Marquesb,
S.  Campainha a,c,d,  C.  Nogueira a,c, A.  Sanches e,  S.  Neves a,c,d

a Pulmonology  Department,  Centro  Hospitalar  Vila  Nova  de
Gaia-Espinho,  Conceição  Fernandes  Street,  1079  Vila Nova
de  Gaia,  Portugal
b Radiology  Department,  Centro  Hospitalar  Vila  Nova  de
Gaia-Espinho,  Conceição  Fernandes  Street,  1079  Vila Nova
de  Gaia,  Portugal
c Interstitial  Lung  Diseases  Unit, Centro  Hospitalar  Vila
Nova  de  Gaia-Espinho,  Conceição  Fernandes  Street,  1079
Vila  Nova  de  Gaia,  Portugal
d Interventional  Bronchology  Unit,  Centro  Hospitalar  Vila
Nova  de  Gaia-Espinho,  Conceição  Fernandes  Street,  1079
Vila  Nova  de  Gaia,  Portugal
e Pathology  Department,  Centro  Hospitalar  Vila  Nova  de
Gaia-Espinho,  Conceição  Fernandes  Street,  1079  Vila Nova
de  Gaia,  Portugal

∗ Corresponding  author.
E-mail  address:  catarina  alex@hotmail.com  (C. Marques).

https://doi.org/10.1016/j.pulmoe.2019.03.005
2531-0437/
©  2019 Sociedade Portuguesa de Pneumologia. Published by
Elsevier España, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

Obstructive sleep apnea  in women:
Is it a different disease?

Dear  Editor,

Obstructive  sleep  apnea  (OSA)  is  a serious  public  health
disease  because  it  has  adverse  physical,  psychological  and
socioeconomic  consequences.  Different  studies  have  shown
that  people  with  this pathology  have  an increased  risk  for
traffic  accidents,  hypertension,  cardiovascular  morbidity
and  impaired  health-related  quality  of  life.1

Traditionally,  OSA has  been  seen  as a  male  disease.
However,  gender  influences  its  pathophysiology  and  clinical
presentation.  According  to  Heinzer  et al.,  the prevalence  of
OSA  is  about  23.4%  in women  and 49.7%  in men.2 Estimates
show  that  women  have  a  higher  incidence  in the age group
above  65  years,  increasing  the  prevalence  after  menopause,
while  in  men  it occurs  between  45 and  64  years  of  age.3 Com-
munity  based  studies  have  shown  that  the male  to  female
ratio  is  in  the  range  of 2:1 to  4:1.3 Differences  in  symp-
toms  between  men  and women,  particularly  the  reluctance

of women  to  acknowledge  OSA  symptoms,  contribute  to the
lower  diagnosis  in women.4

Hormones  are  implicated  in  some  gender-related  varia-
tions,  with  differences  between  men  and  women  decreasing
as  age increases.5 Research  has  also  documented  gender
differences  in  the structure  and  physiological  behavior  of
the  upper  airway,  in craniofacial  morphology,  in the  pat-
tern  of  fat  deposition  and  respiratory  stability.6 In regard
to  polysomnography  parameters,  women  tend  to  have  less
severe  OSA,  with  a  lower  apnea-hypopnea  index  (AHI)  and
shorter  apneas.7 Episodes  of upper  airway  resistance  and
flow  limitation  that  do not  meet  the  criteria  for  apneas  are
more  common  in women.

Therefore,  the importance  of  OSA  in  women  is  increas-
ingly  being  recognized,  along  with  a number  of  significant
gender-related  differences  in  the symptoms,  diagnosis,  con-
sequences  and  treatment  of  OSA.

We  here  present  a  prospective  analysis  which  included
all  men  and  women  with  clinically  suspected  OSA, aged
30---50  years,  diagnosed  using  conventional  polysomnogra-
phy  (PSG)  in our  sleep unit  throughout  one  year  (2017).  In
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this  year  our  center  did  384 PSG.  Clinical  data  including  OSA
related  symptoms,  anthropometric  data  and  PSG  parameters
were  considered.  Statistical  analysis  was  carried  out  using
the  IBM  SPSS

®
statistical  program,  version  25  (the  Statistical

Package  for  the Social Sciences).  Percentages  were  used for
the  categorical  variables  and mean  and  standard  deviation
for  quantitative  variables.  All  associations  between  gender,
symptoms,  anthropometric  data  and  PSG  parameters  were
established  using  Chi-Square  Test  or  Fisher  Exact  Test  for
categorical  variables  and  T  Test  for  independent  samples  or
Mann  Whitney  Test  for continuous  variables.  All  tests  were
considered  significant  when  its  p-value  did  not  exceed  0.05.

We  included  189  patients,  72%  of  men, with  a  mean
age,  Body  Mass  Index  (BMI) and  Respiratory  Distress  Index
(RDI)  of  43.5  ±  5.4  years,  30.1  ±  5.1  and  21.1  ±  19.7,  respec-
tively.  Symptoms  referred  to  by  the patients  were different
between  genders,  with  men  having  more  frequent  witnessed
sleep  apnea  (67.2%  vs  47.1%,  p = 0.017)  while  women  expe-
rienced  more  initial  insomnia  (53.1%  vs  29.2%,  p  =  0.005),
depression  (42%  vs  8.5%,  p <  0.001),  disturbed  unrefreshing
sleep  (79.2%  vs  57.8%,  p =  0.026)  and morning  headache  (51%
vs  26.9%,  p  =  0.004),  Table  1.  In  this  context,  it is  important
to  understand  why men  and  women  experience  different
AOS-related  symptoms.  Snoring  is  the most sensitive  and
strongest  predictor  of  OSA  in both  genders.  Although  we  did
not  obtain  statistically  significant  differences,  our results
also  show  that  snoring  is  more  frequent  in  men  than  in
women.  We  think that snoring  and  witnessed  sleep  apnea
is  underreported  by  women  because  it is  still  socially  unac-
ceptable.  The  fact  that  events  in women  are  less  exuberant,
with  a  lower  AHI,  shorter  apneas,  less  severe  OSA, and
more  episodes  of  upper  airway  resistance  and flow  limita-
tion  which  do not  meet  the criteria  for  apneas,  also  may
have  contributed  to  these  results.

Table  1  Clinical  features  gender  differences.

Male  Female  p-Value

Snoring  (%)  96.2  84.1  p =  0.534

Witnessed  apneas

(%)

67.2 47.1  p =  0.012

Nicturia (%)  40.3  30.6  p =  0.233

Initial insomnia  (%)  29.2  53.1  p =  0.003

Depression  (%)  8.5  42.0  p <  0.001

Daytime

hypersomnolence

(%)

69.8 74.5  p =  0.527

Disturbed

unrefreshing  sleep

(%)

57.4  79.2  p =  0.026

Morning  headache

(%)

26.9  51.1  p =  0.003

Lucid dreams  (%)  29.5  36.2  p =  0.395

Fragmented  sleep  (%)  31.8  45.7  p =  0.091

BMI (kg/m2) 29.5  ±  7.5  31.4  ± 5.6  p =  0.026

Epworth  Sleepiness

Scale

11.2  ± 5.2  13.1  ±  5.4  p =  0.061

Several  studies  have  investigated  the  association  of  OSA
with  depression  and  anxiety.  However,  the  relationship  is
still  poorly  understood.  In  our  study  we  think  that  the
depressive  symptoms  maybe  more  related  to  insomnia,
excessive  daytime  sleepiness  and disturbed  unrefreshing
sleep  than  to  nocturnal  hypoxemia.  It  may  explain  why
women  are  more  likely  to  have  depressive  syndrome.  We
did not  find  any  differences  in co-morbidities  and  current
medications.  Moreover,  in women,  it is  essential  to  treat

Table  2  Polysomnographic  gender  differences.

Male  Female  p-Value

Total  sleep  time  (min) 374.7  ± 66.1  389.3  ± 49.5  p  =  0.584

No. sleep  cicles  4.2  ± 4.9  3.6  ± 4.7  p  =  0.124

Wake after  sleep  onset  (min)  59.8  ± 50.1  55.2  ± 42.1  p  =  0.373

Micro-arousal index  (I A + W)  28.7  ± 14.8  28.8  ± 12.4  p  =  0.599

N1 sleep  (%)  23.9  ± 11.6  20.4  ± 9.5  p  =  0.135

N2 sleep  (%)  39.9  ± 10.1  38.7  ± 10.2  p  =  0.12

N3 sleep  (%)  17.7  ± 8.5  18.4  ± 7.7  p  =  0.099

REM sleep  (%) 18.5  ± 7.9  6.4  ± 7.3  p  =  0.093

RDI (events/h)  23  ±  14.3  15.9  ± 11.1  p =  0.009

Supine RDI  (events/h)  37.9  ±  22.4  21.4  ± 16.3  p <  0.001

REM RDI  (events/h)  24.8  ± 17.19  23.9  ± 21.2  p  =  0.687

Central apnea  index  0.51  ± 1.1  0.19  ± 0.5  p  =  0.389

Obstructive apnea  index  3.43  ±  6.1  0.87  ± 2.5  p <  0.001

Obstructive hypopnea  index  14.1  ±  8.2  8.7  ±  9.1  p =  0.001

RERAS 4.6  ±  7.1  5.7  ±  5.9  p =  0.011

Min Sat  (%)  83.9  ± 4.2  84.6  ± 8.8  p  =  0.555

Average Sat  (%)  93.5  ± 1.8  93.7  ± 2.9  p  =  0.479

Time below  90%  Sat  (%)  8.1  ± 6.1  6.8  ± 19.3  p  =  0.222

PLMS 4.1  ± 5.2  5.4  ± 9.1  p  =  0.458

PLMS with  micro-arousals  0.47  ± 0.9  0.73  ± 1.4  p  =  0.446
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insomnia  to  achieve  compliance  with  continuous  positive
airway  pressure  (CPAP)  treatment.

With  regard  to  polysomnographic  parameters,  men  had
higher  mean  values  of  RDI  (23  vs  15.9,  p  =  0.009),  supine
RDI  (37.9  vs 21.4,  p <  0.001),  obstructive  apnea  index  (3.4
vs  0.9,  p <  0.001),  obstructive  hypopnea  index  (14.1  vs
8.7,  p = 0.001)  while  women  had  higher  Respiratory  Effort
Related  Arousals  (RERA,  5.7 vs  4.6, p = 0.011),  Table 2. An
important  reported  parameter  is  wake  after  sleep onset,
also  known  as  ‘‘WASO’’.  This  refers  to  periods  of  wakefulness
occurring  after  defined  sleep  onset  and it is  a reflection  of
sleep  fragmentation.  This  parameter  measures  wakefulness,
excluding  the  wakefulness  occurring  before  sleep  onset  and
it  can  justify  the  fact that  women  complain  more  of initial
insomnia  and  WASO  is  not  different.

In  conclusion,  a growing  evidence  suggests  that  there  are
substantial  differences  between  females  and  males  in the
symptoms,  diagnosis  and  consequences  of  OSA. Our  study
shows  statistical  significant  differences  between  genders
in  both  clinical  and  polysomnographic  parameters.  Initial
insomnia,  depression,  disturbed  unrefreshing  sleep,  morn-
ing  headache  and higher  Respiratory  Effort  Related  Arousals
index  were  noted  in women.  Men  have  more  frequent  wit-
nessed  sleep  apnea  as  well  as  higher  apnea,  hypopnea  and
total  RDI  values.  Better  knowledge  of  gender  differences
in  OSA  will  help  to  improve  the  awareness  and diagno-
sis  of  OSA  in  women.  The  development  and  availability  of
therapeutic  options  that take  into  account  these  differ-
ences,  could  have  the potential  to improve  outcomes  for
patients.
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