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IGHLIGHTS
Study  with  15  individuals  of  both  sexes,  with  Chronic  Obstructive  Pulmonary  Disease  (COPD),  and  mean  age  of  65.7  years.
Most  of  the  subjects  in  this  study  had  severe  COPD,  reduced  HGS,  balanced  BMI,  normal  swallowing,  and  longer  PTT.
A  significant,  albeit  weak,  correlation  was  obtained  between  PTT  and  ND-HGS.
The  HGS  variables  and  HGS  asymmetry  were  not  enough  to  be  considered  a  risk  for  abnormal  swallowing.
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Abstract
Objective:  To  investigate  the  relationship  between  Handgrip  Strength  (HGS),  dysphagia  clas-
sification, nutritional  aspects,  and  Pharyngeal  Transit  Time  (PTT)  in  subjects  with  Chronic
Obstructive  Pulmonary  Disease  (COPD).
Methods:  Study  based  on  the  analysis  of  secondary  data  from  a  database.  The  sample  comprised
15 COPD  patients  of  both  sexes  and  a  mean  age  of  65.7  years.  We  collected  information  on  HGS,
videofluoroscopic  swallowing  study,  Volume-Viscosity  Swallow  Test  (V-VST),  and  Body  Mass  Index
(BMI). We  applied  correlation,  effect  size,  and  logistic  regression  tests  at  the  5%  significance
level.
Results: Most  individuals  had  severe  COPD  (66.7%),  mean  dominant  HGS  of  28.2,  and  non-
dominant HGS  of  25.3.  Five  subjects  were  malnourished,  five  were  well-nourished,  and  five
were obese.  Most  of  them  had  normal  swallowing  (40%),  normal  V-VST  results  (60%),  and  PTT  of
0.89 s  (liquid)  and  0.81  s  (pudding-thick).  There  was  no  significant  correlation  between  the  swal-
e  other  variables.  We  obtained  a  significant  correlation  (p  =  0.015),
between  non-dominant  HGS  and  PTT.  Regarding  the  binary  logis-
s  and  HGS  asymmetry  were  not  enough  to  be  considered  a  risk  to
ing  (V-VST).
lowing classification  and  th
though weak  (r  =  −0.611),  

tic regression,  HGS  variable
clinically abnormal  swallow
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Conclusion:  Subjects  with  COPD  in  this  study  had  a  longer  PTT  than  reported  in  the  literature
for normal  subjects  and  a  weak  correlation  between  PTT  and  non-dominant  HGS.  The  variables
related to  muscle  condition  were  not  considered  predictors  for  abnormal  swallowing.
Level of  evidence:  3.
© 2022  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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he  World  Health  Organization  (WHO)  estimates  that
he  Chronic  Obstructive  Pulmonary  Disease  (COPD)  will
e  the  third  most  common  cause  of  death  by  2030.
t  is  a  worldwide  spread,  high-morbidity,  high-mortality,
rogressive,  irreversible  chronic  respiratory  disease1 cha-
acterized  by  limited  airflow.  COPD  causes  countless
ystemic  changes  besides  the  pulmonary  ones,  such  as
ean  mass  loss  and  muscle  dysfunction,2,3 and  reduces  the
eripheral  muscle  strength  and  the  functions  of  everyday
ctivities.3

Skeletal  muscle  dysfunction  is  characterized  by  atrophy,
hanged  distribution  of  type  I  (slow-twitch)  to  type  II  fibers
fast-twitch),  and  reduced  oxidative  capacity,  mitochondrial
unction,  and  capillarization.  The  change  in  muscle  fiber
ype  occurs  in  approximately  one  third  of  COPD  patients.4

Muscle  dysfunction  may  also  importantly  impact  swallow-
ng,  in  which  pharyngeal  muscles  have  a  significant  role,5

ncluding  the  mylohyoid  and  suprahyoid  muscles  in  the  hyoid
pper  and  anterior  excursion.  More  than  half  of  the  fibers  in
he  suprahyoid  muscles  are  of  type  II,  whereas  the  mylo-
yoid  has  a  higher  percentage  of  type  I  fibers.6 Reduced
uscle  mass  affects  the  type  I  fibers  more  directly  than  type

I,  influencing  the  hyoid  bone  elevation  speed  in  swallowing
eflex.7

Time  and  coordination,  involving  muscle  activity  to  trans-
er  the  food  bolus  from  the  mouth  to  the  esophagus,  are
ssential  to  maintain  airway  protection.8 The  literature  sug-
ests  a  correlation  between  chronic  respiratory  diseases
nd  oropharyngeal  dysphagia.  For  instance,  studies  demon-
trate  decreased  laryngeal  elevation  and  tongue  strength
nd  movement,  delayed  swallowing  reflex,  and  changed
reathing-swallowing  coordination  in  COPD  patients.9---11

bnormal  swallowing  in  COPD  pose  an  aspiration  risk  to  such
atients,  worsening  their  quality  of  life,  socialization,  and
ell-being.12

Changes  in  respiratory  physiology  may  particularly  influ-
nce  the  Pharyngeal  Transit  Time  (PTT)  in  swallowing.  When
his  is  affected,  various  health  aspects  may  be  impaired,
uch  as  the  patient’s  nutritional  and  pulmonary  condition,  as

 longer  PTT  may  influence  the  total  feeding  time,  increas-
ng  the  risk  of  laryngotracheal  aspiration.13

Currently,  no  studies  address  different  forms  of  directly
easuring  pharyngeal  muscle  strength.  However,  Handgrip
trength  (HGS)  assessment  is  quite  commonly  used  in  differ-
nt  populations  to  evaluate  their  overall  strength  ---  which
s  directly  related  to  chronic  morbidities,  musculoskeletal
isorders,  and  multimorbidity.14---16
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The  skeletal  muscle  function  has  clinical  and  prognostic
alue.  Hence,  it  must  be  measured  and  monitored  in  out-
atient  routine  to  assess  COPD  patients,  although  it  is  not  a
linical  practice.4 Incorporating  these  procedures  in  hospi-
al  routine  and  screening  helps  investigate  possible  changes
n  COPD  patients  due  to  muscle  weakness,  thus  raising  their
wareness.

Professionals  in  different  fields  who  learn  about  changes
esulting  from  COPD  can  take  precautionary  and  protec-
ive  measures  regarding  the  patient’s  health  and  prevent
spiration  and  disease  exacerbation  episodes.  The  rela-
ionship  between  musculoskeletal  disorders  and  abnormal
wallowing  symptoms  highlights  the  need  for  multiprofes-
ional  interventions,  assessing  and  rehabilitating  the  patient
o  aid  their  overall  health  status.

Hence,  this  study  aimed  to  investigate  the  relationship
etween  HGS,  dysphagia  classification,  nutritional  aspects,
nd  PTT  in  COPD  patients.

ethods

his  quantitative,  cross-sectional,  retrospective,  descrip-
ive  study  with  secondary  data  analysis  was  approved  by
he  Human  Research  Ethics  Committee  of  the  originating
nstitution  (no 1.724.626).

ample

he  sample  encompassed  all  patients  attended  between
arch  2016  and  May  2017  in  the  Multidisciplinary  Program  for
ulmonary  Rehabilitation  (PMRP,  in  Portuguese)  at  a  Univer-
ity  Hospital,  having  met  the  eligibility  criteria.  All  subjects
igned  the  informed  consent  form.

Individuals  with  a  clinical  and  spirometric  diagnosis  of
OPD17 and  complete  data  in  the  medical  record  database

--  i.e.,  HGS,  Videofluoroscopic  Swallowing  Study  (VFSS),
olume-Viscosity  Swallow  Test  (V-VST),  and  Body  Mass  Index
BMI)  ---  were  included.  Thus,  15  people  of  both  sexes,  aged
0---74  years,  were  eligible.

rocedures

andgrip  strength
he  HGS  was  measured  with  a  hydraulic  hand  dynamome-

er  (Jamar®) in  kilogram-force  (kgf).  The  subjects  remained
eated,  their  arms  parallel  to  the  trunk,  shoulders,  fore-
rms,  and  wrists  in  neutral  rotation,  and  elbow  at  90◦.
hree  maximum  isometric  strength  measures,  with  1-min
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est  intervals,  were  taken  from  each  arm.  The  highest  mea-
ure  was  considered  as  the  result.  The  normal  values  were
btained  from  the  equations  proposed  by  Novaes  et  al.  to
redict  HGS.18

We  calculated  the  HGS  asymmetry  between  the  hands,
hich  provides  additional  information  and  indicates  reduced
uscle  strength,  even  before  muscle  weakness  occurs.19

aking  the  highest  kgf  values  for  each,  we  divided
on-Dominant  HGS  (ND-HGS)  by  dominant  HGS  (D-HGS).
alues  <  0.80  or  >1.20  respectively  indicated  dominant  and
on-dominant  asymmetry.19,20

FSS
ubjects  were  examined  at  the  Department  of  Radiology
f  the  University  Hospital  by  a  speech-language-hearing
athologist  experienced  in  the  field,  accompanied  by  a  radi-
logy  technician.  The  liquid  stimuli  were  prepared  with
ariogel® (Cristália,  Brazil),  diluted  in  water  at  20%  weight
nd  thickened  with  xanthan  gum  (Resource® ThickenUp®

lear®,  Nestlé  Health  Science),  mixing  12  mL  of  barium  sul-
ate  in  48  mL  of  water.  The  pudding-thick  recipes  required
2  mL  of  barium  sulfate  mixed  into  48  mL  of  water,  adding
.8  g  (one  and  a  half  measure)  of  the  said  thickener.  Con-
istency  reproducibility  was  assessed  with  the  IDDSI  flow
est.21 The  10  mL  syringe  test  (Becton  Dickinson  model  BD
03134)  confirmed  the  liquid  (IDDSI  level  0  ---  thin  liquid)  and
udding-thick  consistency  (IDDSI  level  4  ---  extremely  thick
iquid).

The  subjects  remained  seated,  foot  flat  on  the  floor,
ith  lateral  projection.  The  videofluoroscopic  imaging  was

ocused  on  the  lips,  hard  palate,  posterior  pharyngeal  wall,
nd  bifurcation  of  the  esophagus  and  airway,  by  the  seventh
ervical  vertebra.  The  images  were  taken  (Siemens  -  Iconos
200)  in  fluoroscopy  mode  at  30  frames  per  second,  and  the
ideos  were  recorded  in  Zscan  6  capture  software.  The  swal-
owing  variables  were  analyzed  with  Kinovea® software  8.20
2012).

Three  speech-language-hearing  pathologists  with  at  least
-year  experience  analyzing  VFSS  assessed  the  swallowing
iomechanics.  They  were  blind  to  the  research  objectives,
he  subjects’  identity,  and  the  other  judges’  assessments.
TT  was  set  based  on  the  most  recurrent  timing  taken  by  the
valuators.  If  PTT  were  different,  the  intermediate  one  was
elected.  The  swallowing  was  classified  into  the  five  levels
et  by  O’Neil,22 according  to  the  severity  of  the  swallowing
isorders.

The  visual  perceptual  variables  were  analyzed  with  the
cale  described  by  Baijens  et  al.,23 in  which  PTT  is  the  time
nterval  in  seconds  from  the  opening  of  the  glossopalatal
unction  to  the  closure  of  the  upper  esophageal  sphincter.
allecular  residue  (residue  in  the  vallecula  after  complete
wallowing)  was  classified  as  0  ---  no  residue;  1  ---  residue
lling  up  to  50%  of  the  vallecula;  2  ---  residue  filling  more
han  50%  of  the  vallecula.  Pyriform  sinus  residue  (residue  in
yriform  sinus  after  complete  swallowing)  was  classified  as

 ---  no  residue;  1  ---  mild  to  moderate  residue;  2  ---  severe
esidue,  filling  up  the  pyriform  sinuses.
-VST
he  swallowing  was  clinically  assessed  with  the  V-VST,  whose
bjective  is  to  define  swallowing  based  on  its  efficiency

n
3
n
i
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i.e.,  the  capacity  to  swallow  the  calories  and  water  neces-
ary  to  the  person’s  nourishment  and  hydration)  and  safety
i.e.,  the  capacity  to  swallow  without  aspiration  risks).  Dur-
ng  the  assessment,  the  subject  remained  seated,  and  the
valuator  offered  different  food  consistencies,  following  the
rder  required  in  the  protocol.  The  following  clinical  signs
ere  observed:  cough,  voice  change,  lower  saturation,  oral
scape,  oral  residue,  multiple  swallowings,  and  pharyngeal
esidue.  The  patients  who  presented  with  one  or  more  signs
f  impaired  swallowing  efficiency  and/or  safety  were  con-
idered  to  have  abnormal  swallowing.24

MI
he  subjects’  BMI  was  calculated  to  analyze  their  nutritional
tatus  and  better  characterize  the  sample,  classifying  them
ased  on  the  COPD  patient  classification.25

tatistical  analysis

he  data  were  tabulated  and  analyzed  with  the  Statistical
ackage  for  the  Social  Sciences  (SPSS),  version  26.0  (IBM
orporation,  Armonk,  NY,  USA).  The  Shapiro---Wilk  test  was
pplied  for  the  normality  of  data  distribution;  in  case  of
on-normal  results,  they  were  transformed  into  natural  log-
rithm.

The  interrater  agreement  analysis  was  based  on  the
appa  agreement  coefficient  (for  categorical  and  ordinal
ariables)  and  the  intraclass  correlation  coefficient  (for
umerical  variables).

The  correlation  between  the  variables  was  analyzed
ased  on  D-HGS,  ND-HGS,  HGS  asymmetry,  swallowing  clas-
ification,  sex,  BMI,  and  PTT.  We  also  distributed  the  V-VST
lassifications  by  D-HGS,  ND-HGS,  and  HGS  asymmetry,  and
nalyzed  the  distribution  of  D-HGS,  ND-HGS,  HGS  asymme-
ry,  and  PTT  by  degrees  of  COPD  with  the  Mann---Whitney

 test.  The  correlations  between  the  variables  were  sta-
istically  treated  with  the  Pearson  correlation  coefficient,
nd  the  sample  effect  size  was  calculated  with  Cohen’s  d
est.  A  binary  logistic  regression  was  made,  considering  V-
ST  as  a dependent  variable  and  D-HGS,  ND-HGS,  and  HGS
symmetry  as  independent  variables.

The  significance  level  was  set  at  5%  (p  <  0.05).

esults

he  records  of  15  people  aged  50---74  years  of  both  sexes
ere  included  in  the  study.  The  general  characteristics  are
escribed  in  Table  1.  There  was  no  significant  presence  of
allecular  or  pyriform  sinus  residue,  as  only  2  (12.5%)  indi-
iduals  had  liquid  and  pudding-thick  vallecular  residue.  The
nterrater  analysis  revealed  a  significant  agreement  for  the
wallowing  biomechanics  variables  in  both  consistencies.

The  relationship  between  HGS  and  nutritional  issues  is
hown  in  Table  2.

The  analysis  revealed  a  small  sample  effect  size  for
he  relationship  between  dominant  HGS  and  BMI,  with  n
f  0.100  (necessary  estimate  of  616  individuals);  between

on-dominant  HGS  and  BMI,  with  n of  0.394  (estimate  of
8  individuals);  and  between  BMI  classification  and  domi-
ant  HGS  classification,  with  n  of  0.194  (estimate  of  160
ndividuals).  It  also  showed  a  medium  effect  for  BMI  classifi-
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Table  1  Study  sample  characteristics.

Variables

Age  (years),  mean  +  SD 66.1  +  6.4
Males, n  (%)  9  (60.0)
GOLD
Moderate,  n  (%)  5  (33.3)
Severe,  n  (%)  10  (66.7)
D-HGS (kgf),  mean  +  SD  28.2  +  5.4
D-HGS (%  predicted),  mean  +  SD  85.1  +  13.2
D-HGS classification
Normal,  n  (%) 1  (6.7)
Reduced,  n  (%) 14  (93.3)
ND-HGS  (kgf),  mean  +  SD 25.3  +  5.8
ND-HGS (%  predicted),  mean  +  SD  83.4  +  22.7
ND-HGS classification
Normal,  n  (%)  4  (26.7)
Reduced,  n  (%)  11  (73.3)
BMI (kg/m2),  mean  +  SD  24.3  +  4.9
BMI classification
Malnourished,  n  (%)  5  (33.3)
Well-nourished,  n  (%)  5  (33.3)
Obese,  n  (%)  5  (33.3)
O’Neil
Discrete/moderate  dysphagia,  n  (%)  1  (6.7)
Discrete  dysphagia,  n  (%)  2  (13.3)
Functional  swallowing,  n  (%)  6  (40.0)
Normal  swallowing,  n  (%)  6  (40.0)
V-VTS
Normal,  n  (%)  9  (60.0)
Impaired  safety,  n  (%)  2  (13.3)
Impaired  efficiency,  n  (%)  3  (20.0)
Impaired  safety  and  efficiency,  n  (%) 1  (6.7)
PTT
Liquid  (s),  mean  +  SD 0.89  +  0.36
Pudding-thick  (s),  mean  +  SD 0.81  +  0.19

n, number of subjects; GOLD, Global Initiative for Chronic
Obstructive Lung Disease; D-HGS, Dominant Handgrip Strength;
ND-HGS, Non-Dominant Handgrip Strength; BMI, Body Mass
Index; V-VST, Volume-Viscosity Swallow Test; PTT, Pharyngeal
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Table  2  Correlation  between  handgrip  strength,  handgrip
strength  asymmetry,  nutritional  issues,  and  pharyngeal  tran-
sit time  for  liquid  and  pudding-thick  consistencies.

Variables  R  p-value

Absolute  values
D-HGS  ×  BMI  0.021  0.939
ND-HGS ×  BMI  0.395  0.145
D-HGS ×  HGS  asymmetry  −0.406  0.133
ND-HGS ×  HGS  asymmetry  0.602  0.018a

PTT  Liquid  ×  BMI  −0.298  0.281
PTT Pudding-thick  ×  BMI −0.261  0.347
PTT Liquid  ×  HGS  asymmetry −0.444 0.098
PTT  Pudding-thick  ×  HGS  asymmetry −0.365 0.182
Classifications
BMI  ×  D-HGS  −0.327  0.234
BMI ×  ND-HGS  −0.554  0.032a

HGS, Handgrip Strength; D-HGS, Dominant Handgrip Strength;
ND-HGS, Non-Dominant Handgrip Strength; BMI, Body Mass
Index; PTT, Pharyngeal Transit Time; Statistical test, Pearson
correlation.

a Significant values p < 0.05.

Table  3  Correlation  between  dysphagia  classification,
sex, handgrip  strength  classification,  and  nutritional
classification.

Variables  O’Neil  classification

R  p-value

Sex  −0.339  0.217
D-HGS classification  −0.040  0.887
ND-HGS classification  −0.250  0.369
BMI classification  0.462  0.083

D-HGS, Dominant Handgrip Strength; ND-HGS, Non-Dominant
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micronutrients  inadequately.26 Malnutrition  is  common  in

12
Transit Time; s, seconds; SD, Standard Deviation.

ation  and  non-dominant  HGS,  with  n  of  0.584  (estimate  of
4  individuals).

The  data  concerning  the  correlation  between  dysphagia
lassification  (O’Neil),  sex,  HGS  classification,  and  nutri-
ional  issues  are  seen  in  Table  3.

The  correlation  between  dominant  and  non-dominant
GS  and  PTT  for  liquid  and  pudding-thick  consistencies  is
hown  in  Table  4.

We  also  analyzed  the  sample  effect  for  the  correlation
etween  PTT  and  HGS.  There  was  a  small  effect  for  the
elationship  between  liquid  PTT  and  D-HGS,  with  n  of  0.279
estimate  of  78  individuals);  liquid  PTT  and  ND-HGS,  with

 of  0.187  (estimate  of  175  individuals);  pudding-thick  PTT
nd  D-HGS,  with  n  of  0.288  (estimate  of  73  individuals).  It
lso  showed  a  medium  effect  for  pudding-thick  PTT  and  ND-

GS,  with  n  of  0.597  (15  individuals).

The  association  between  HGS  and  swallowing  safety  and
fficiency  is  shown  in  Table  5.

C

a

22
Handgrip Strength; BMI, Body Mass Index; PTT, Pharyngeal Tran-
sit Time; Statistical test, Pearson correlation.
aSignificant values p < 0.05.

The  association  between  the  degrees  of  COPD  and  HGS
ariables,  HGS  asymmetry,  and  PTT  is  shown  in  Table  6.

A  binary  logistic  regression  analysis  for  these  associations
nvestigated  whether  the  HGS  and  its  asymmetry  would  be
isk  predictors  of  abnormal  swallowing  based  on  the  V-VST.
owever,  the  variables  were  not  significant  to  construct  the
rediction  model.

iscussion

onditions  such  as  malnutrition  and  obesity  are  associated
ith  a  high  risk  of  mortality.26 Studies  have  reported  that

he  nutritional  status  significantly  worsens  the  pulmonary
unction,  increasing  energetic  expenditure.  This  may  occur
ue  to  hypermetabolism,  which  results  from  more  active
espiratory  muscles,  requiring  more  oxygen.12,26

The  sample’s  BMI  distribution  was  balanced,  although  the
iterature  suggests  that  all  nutritional  statuses  may  consume
OPD  and  closely  related  to  age.
Skeletal  muscle  strength  measures  in  COPD  patients  vary

ccording  to  the  severity  of  the  disease  and  criteria  used  to
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Table  4  Correlation  between  handgrip  strength  and  pharyngeal  transit  time  for  liquid  and  pudding-thick  consistencies.

Variables  Liquid  PTT  Pudding-thick  PTT

R  p-value  R  p-value

D-HGS  0.280  0.312  −0.289  0.297
ND-HGS −0.188  0.503  −0.611  0.015a

D-HGS, Dominant Handgrip Strength; ND-HGS, Non-Dominant Handgrip Strength; PTT, Pharyngeal Transit Time; Statistical test, Pearson
Correlation.

a Significant values p < 0.05.

Table  5  Distribution  (mean  and  standard  deviation)  of  the  association  between  the  Volume-Viscosity  Swallow  Test  classifications
and dominant  and  non-dominant  handgrip  strength  and  handgrip  strength  asymmetry.

Variables  D-HGS  ND-HGS  HGS  asymmetry

V-VST  mean  (SD)  mean  (SD)  mean  (SD)
Normal 28.2  (±5.8)  25.3  (±5.8)  0.92  (±0.21)
Impaired  safety 29.0  (±2.8)  27.0  (±8.4)  0.92  (±0.20)
Impaired  efficiency 27.3  (±8.3) 24.6  (±8.0)  0.89  (±0.02)
Impaired  safety  and  efficiency 29.0  24.0  0.82

V-VST, Volume-Viscosity Swallow Test; D-HGS, Dominant Handgrip Strength; ND-HGS, Non-Dominant Handgrip Strength; SD, Standard
Deviation.

Table  6  Distribution  of  frequency  and  association  between  dominant  and  non-dominant  handgrip  strength,  handgrip  strength
asymmetry,  liquid  and  pudding-thick  pharyngeal  transit  time,  and  the  degrees  of  chronic  obstructive  pulmonary  disease.

Variables  Moderate  GOLD  Severe  GOLD  p-value
Median  (percentile)  Median  (percentile)

D-HGS  29.0  (24.5---30.5)  28.0  (22.7---34.5)  0.859
ND-HGS 24.0  (20.5---31.5)  25.0  (19.5---30.7)  0.953
HGS asymmetry  0.90  (0.80---1.03)  0.91  (0.85---1.02)  0.768
Liquid PTT  0.90  (0.62---1.10)  0.78  (0.60---1.19)  0.679
Pudding-thick  PTT  0.80  (0.74---0.86)  0.83  (0.64---1.04)  0.859

D-HGS, Dominant Handgrip Strength; ND-HGS, Non-Dominant Handgrip Strength; PTT, Pharyngeal Transit Time; Statistical test --- Mann-
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Whitney U test.
aSignificant values p < 0.05.

stablish  the  dysfunction.  Up  to  one  third  of  COPD  patients
re  estimated  to  have  changes  in  muscle  function  in  differ-
nt  muscle  groups,  including  reduced  strength,  resistance,
nd  power  and  increased  fatigability.4 In  this  paper,  most
ubjects  had  reduced  dominant  and  non-dominant  HGS,  with
eans  of  28.2  and  25.4,  respectively.  Muscle  mass  deple-

ion,  associated  with  functional  skills  and  muscle  strength,  is
argely  responsible  for  negative  effects  of  malnutrition.12,26

oreover,  reduced  muscle  strength  results  directly  from
keletal  muscle  mass  loss,  which  is  related  to  the  loss  of
xidative  phenotype  and  not  to  the  loss  of  muscle  resistance.
ence,  reduced  muscle  mass  in  COPD  is  also  characterized
y  intrinsic  muscle  changes.27

The  hand’s  gripping  capacity  is  a  complex  task  requiring
he  coordination  of  many  motor  units,  and  the  quality  of
his  coordination  critically  determines  the  strength  the  per-
on  can  attain.20 Also,  the  individual  variations  in  the  grip

trength  capacity  are  closely  associated  with  the  different
arkers  that  reflect  neural  function  and  brain  health.19,20

his  coordination  complexity  may  be  also  related  and

t
1
1

22
xtrapolated  to  the  swallowing  dynamics,  which,  as  well
bserved  in  the  literature,8---11 requires  great  coordination
nd  precision.

Thus,  the  sample  was  mostly  classified  with  normal  or
unctional  swallowing.22 This  can  be  explained  by  the  lack
f  COPD  exacerbation  in  the  sample,  despite  its  moderate
nd  severe  degrees.

This  sample  had  a  mean  PTT  of  0.89  s  in  liquid  and  0.81  s
n  pudding-thick  consistency  (Table  1).  The  literature  varies
reatly  regarding  PTT  with  liquids  in  normal  subjects,  rang-
ng  from  0.69  and  0.71  s  for  5  and  20  mL28 to  0.23  s  for  5  and
0  mL.11 As  for  thick  liquids,  it  ranges  from  0.77  s  for  5  mL29

o  0.20  s for  10  mL,30 besides  0.22  s  for  10  mL  of  honey-thick
iquids30 and  0.26  s  for  5  mL  and  0.25  s  for  10  mL  of  pudding-
hick  consistency.11

Regarding  COPD  patients,  the  literature  reports  PTT
f  0.27  s,11 1.44  s,10 and  1.18  s9 for  pudding-thick  consis-

ency.  For  liquid  consistency,  it  reports  0.76  s  for  5  mL;9

.32  s for  5  mL  and  1.25  s  for  10  mL;10 and  0.29  s for  5  and
0  mL.11 Discussing  these  findings  poses  a  challenge,  given
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Brazilian  Journal  of  Otorhino

he  methodological  difference  in  the  literature  regarding
oth  the  amount  tested  (mL)  and  PTT  spatial  measuring
oncepts.9---11,27---30

The  sample’s  PTT  values  were  higher  than  those  pre-
icted  in  the  literature  for  normal  subjects  without
wallowing  complaints.28---30 Although  some  studies  in  the
iterature  diverge  regarding  PTT  definitions,  the  spatial
arkings  used  in  this  study  near  those  in  other  ones.28,29

The  sample’s  longer  PTT  may  be  due  to  insufficient  sub-
lottal  pressure  ---  these  patients  had  a  reduced  expiratory
ow,  which  is  expected  in  the  disease.11 Also,  longer  PTT

n  liquid  consistency  can  be  explained  by  the  need  for
reater  neuromotor  control13 and  the  decreased  sensitivity
nd  motor  deficit.8 This  finding  differs  from  other  studies,
hich  report  that  the  higher  the  food  bolus  density,  the

onger  the  PTT  and  the  upper  esophageal  sphincter  opening
uration.10,30

In  the  literature,  studies  report  longer  PTT  in  sta-
le  COPD  patients  than  in  control  groups.9---11 This  may
e  related  to  delayed  swallowing  reflex  and  lingual
nd  pharyngeal  peristaltic  problems  in  people  with  the
isease10,11 --- although  this  is  also  influenced  by  PTT  spatial
elimitation.

Longer  PTT  is  also  related  to  the  duration  of  both  vocal
old  closure  and  hyoid  movement.  Hence,  both  variables
re  increased,  possibly  causing  aspiration  during  swallow-
ng  if  the  vocal  fold  does  not  close  properly.11 These  may
e  related  to  muscle  weakness,  as  the  expected  swal-
owing  events  depend  on  this  region’s  adequate  muscle
unction  and  laryngeal  elevation  to  work  properly.  Swal-
owing  activates  different  hyolaryngeal  muscles,  contracting
he  suprahyoid  muscles.6,31 For  instance,  the  geniohyoid
uscle  has  a  greater  capacity  to  move  the  hyoid  anteri-

rly,  while  the  mylohyoid  muscle  moves  the  hyoid  upward31

nd  the  long  pharyngeal  muscles  participate  in  hyoid
xcursion.6

The  literature  suggests  that  the  suprahyoid  and  thyro-
yoid  muscles  are  the  main  ones  responsible  for  opening
he  upper  esophageal  sphincter.31 Therefore,  more  than
alf  of  the  suprahyoid  muscle  fibers  are  fast-twitch  ones,
hich  are  influenced  by  less  muscle  mass  and  dimin-

shes  hyoid  bone  elevation  speed  in  swallowing  reflex,7

ossibly  changing  PTT  in  COPD  patients.  Also,  with
ge,  muscle  atrophy  changes  the  swallowing  function,  as
bserved  in  recent  studies  reporting  changed  composition

--  changes  in  muscle  fiber  type  ---  in  tongue,  geniohyoid,
nd  pharyngeal  constrictor  muscles.32,33 These  may  sig-
ificantly  decrease  the  swallowing  safety  and  efficiency
rocess.10

Hence,  we  hypothesized  an  association  between  PTT
nd  HGS  in  COPD  patients.  However,  despite  the  signif-
cant  ND-HGS  and  PTT  values,  the  correlation  between
hem  was  weak.  Dominant  hands  should  have  higher  val-
es  than  non-dominant  ones,18 possibly  related  to  its  lesser
se.  Thus,  the  non-dominant  hand  can  be  a  better  mus-
le  weakness  marker.  The  literature  reports  that27 such
nactivity  may  be  associated  with  fast  skeletal  muscle  and
unctional  capacity  loss,  which  can  be  related  to  pharyngeal

usculature.
Few  studies  relate  muscle  issues  to  swallowing  in  COPD

atients.  However,  many  studies  report  muscle  issues  in
eople  with  Parkinson’s  Disease  (PD).34,35 Studies  evaluated

C

T

22
gology  2023;89(2):222---229

D  patients  after  death,  reporting  muscle  fiber  atrophy
nd  motor  neuron  degeneration  in  the  pharyngeal  region,
ontrasting  with  healthy  individuals.34 Spatial  and  tempo-
al  swallowing  kinematics  are  influenced  by  differences  in
he  pharyngeal  region  and,  possibly,  by  muscle  weakness.35

ewer  type  II  fibers  and  more  type  I  fibers  were  also  observed
n  corpses.  This  may  suggest  functional  changes  in  these
uscles’  intrinsic  strength  capacity,  decreasing  pharyngeal

ontraction  strength  and  speed  ---  which  may  be  mainly  due
o  their  atrophy  and  transformation  from  fast-  to  slow-
witch.34

Hence,  it  was  important  to  further  investigate  whether
ody  muscle  asymmetry  ---  and  possibly  pharyngeal  mus-
le  asymmetry  --- could  interfere  with  food  bolus  PTT.
ndeed,  HGS  asymmetry  has  been  studied  as  a  possible
arker  for  neuromuscular  functioning  deficits,  unbalanc-

ng  muscle  strength.19,20 It  has  been  studied  in  PD  patients,
hose  hand  dominance  is  related  to  the  hemibody  with
isease  onset  impairment  and  greatest  change.  Thus,  left-
anded  people  tend  to  have  more  severe  changes  on
heir  left  side.36,37 However,  no  significant  relationship  was
ound  between  swallowing  and  HGS  asymmetry  in  this
tudy.

Furthermore,  HGS  asymmetry  may  influence  the  person’s
ealth  status,  including  functional  incapacity,  low  cognitive
unctioning,  and  early  mortality.19,20 This  sample’s  HGS  and
GS  asymmetry  results  were  not  enough  for  the  prediction
odel  --- i.e.,  they  were  not  risk  predictors  for  swallowing

hanges  based  on  the  V-VST.
COPD  predisposes  to  comorbidities  and  symptomatic

ffects,  which  increase  as  the  disease  grows  worse.  Symp-
omatic  effects  progressively  diminish  the  peripheral  and
espiratory  muscle  strength  and  function,  affecting  every-
ay  activities  and  the  quality  of  life.38

This  study  has  some  limitations,  including  the  number  of
ubjects,  the  lack  of  a  control  group  with  healthy  adults,
nd  the  lack  of  literature  on  the  relationship  between  the
ariables  we  analyzed.  Hence,  we  suggest  further  studies  be
onducted  considering  these  issues.

onclusion

ost  subjects  in  this  study  had  severe  COPD,  reduced  HGS,
alanced  BMI,  normal  swallowing,  and  longer  PTT  ---  which
end  to  change,  affecting  the  person’s  overall  health  status
nd  the  severity  of  the  disease.

A  significant  though  weak  correlation  was  found  only
etween  PTT  and  ND-HGS.  HGS  and  HGS  asymmetry  were
ot  enough  to  be  considered  a risk  for  abnormal  swallowing.
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