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HIGHLIGHTS
• Reflux  laryngitis  is highly  prevalent  in the  adult  population  sharing  symptoms  of  laryngeal  and  pharyngeal  inflammation  with  a

number of  inflammatory,  infectious  and  traumatic  conditions.
• Diagnosis  of  Laryngopharyngeal  Reflux  is  challenging  and  mainly  based  on  suggestive  symptoms  and  videolaryngoscopic  signs

of inflammation.  Objective  tests,  such  as  prolonged  esophageal  ph-metry  and  impedance-pHmetry,  are  costly  and  have low
sensitivity.

• To minimize  the subjectivity  of  clinical  diagnosis  for  Laryngopharyngeal  Reflux  a  number  of  scores  have  been  proposed,  being
the most  widely  used  the  Reflux  Symptom  Index  (RSI)  and  the  Reflux  Finding  Score  (RFS).

• The  current  study  used  the  RSI  and the RFS  to  try  to  differentiate  between  the  most  common  causes  of  inflammatory  and
traumatic chronic  pharyngitis  and  laryngitis.
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Abstract

Objective:  To  establish  if  the  Reflux  Symptom  Index  (RFI)  and  the  Reflux  Finding  Score  (RFC)
can help  establish  the  differential  diagnosis  in  patients  with  distinct  causes  of  chronic  laryn-
gopharyngitis.
Methods: A  group  of  102  adult  patients  with  chronic  laryngopharyngitis  (Group  A ---  37  patients
with allergic  rhinitis;  Group  B --- 22  patients  with  Obstructive  Sleep  Apnea  (OSA);  Group  C  ---
43 patients  with  Laryngopharyngeal  Reflux  (LPR))  were  prospectively  studied.  Chronic  laryn-
gitis was  diagnosed  based  on suggestive  symptoms  and  videolaryngoscopic  signs  (RSI  ≥  13  and
RFS ≥ 7). Allergies  were  confirmed  by  a  positive  serum  RAST,  OSA  was  diagnosed  with  a  positive
polysomnography,  and  LPR  with  a positive  impedance-PH  study.  Discriminant  function  analysis
was used  to  determine  if  the  combination  of  RSI  and  RFS  scores  could  differentiate  between
groups.
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Results:  Patients  with  respiratory  allergies  and  those  with  LPR  showed  similar  and  significantly
higher RSI  scores  when  compared  to  that  of  patients  with  OSA  (p  < 0.001);  Patients  with  OSA
and those  with  LPR  showed  similar  and  significantly  higher  RFS  scores  when  compared  to  that  of
patients with  Respiratory  Allergies  (OSA  vs.  Allergies  p  < 0.001;  LPR  vs.  Allergies  p  < 0.002).  The
combination  of  both  scores  held  a  higher  probability  of  diagnosing  OSA  (72.73%)  and Allergies
(64.86%)  than  diagnosing  LPR  (51.16%).
Conclusions:  RSI  and  RFS  are not  specific  for  reflux  laryngitis  and are  more  likely  to  induce  a
false diagnosis  if  not  used  with  diligence.
© 2021  Published  by  Elsevier  Editora  Ltda.  on  behalf  of Associação  Brasileira  de  Otorrino-
laringologia  e Cirurgia  Cérvico-Facial.  This  is  an  open access  article  under  the  CC  BY  license
(http://creativecommons.org/licenses/by/4.0/).

Introduction

Chronic  laryngopharyngitis  is commonly  associated  to  upper
respiratory  complaints,  such  as  sore  throat,  cough,  throat
clearing,  difficulties  swallowing  and  hoarseness.1---3 It may  be
caused  by  a  number  of  allergic,  inflammatory  or  infectious
agents.3 The  differential  diagnosis  is  a  constant  challenge,
especially  because  many  of these  etiologies  may  co-exist.

Lifestyle  in the post-modern  world  has  incurred  in social
habits  that  are  notoriously  unhealthy.  Living  in  large,  pol-
luted  cities  has  increased  the  number  of  individuals  suffering
of  respiratory  allergies.4---7 Unbalanced  meals  and poor eat-
ing  habits  lead  to  weight  gain.  It  is  also  well  known  that
obese  patients  are more  likely  to snore  and  have  Obstruc-
tive Sleep  Apnea (OSA).8---11 The  collapse  of  the  upper
airway  leading  to  friction of the  mucosa  of  the pharynx,
palate,  tongue  and  larnynx,  may  also  cause  mucosal  injury
mimicking  an  inflammatory/infectious  event.8,10 Obesity
changes  the  immune  response,  and  also  facilitates  diseases
such  as  Gastroesophageal  Reflux  Disease  (GERD)  and  its
supraesophageal  manifestations  (Laryngopharyngeal  Reflux
--- LPR).7---11

A  very  special  focus  in  studying  the role  of  the proximal
ascent  of  gastroduodenal  contents  into  the upper  airways
has  developed  in past  decades,  as  can  be  observed  by  the
enormous  amount  of  literature  on  the topic.1---3,12---14 Most
specialists  find LPR  to  be  a major  player  in  chronic  laryn-
geal  and  pharyngeal  inflammation.2 However,  the  excessive
importance  given  to  reflux  has  partially  confused  the medi-
cal  community,  whereas  it  is  now  believed  that  the  disease
has  been  over  diagnosed  and  over  treated  incurring  in great
costs  in  drugs  and  its  significant  side  effects.1,3,12

Part  of the difficulties  arise  from  the lack  of  a  cost-
effective,  non-invasive  objective  methods  to  diagnose
LPR.1,2 Prolonged  esophageal  monitoring,  although  specific,
has  a  poor  sensibility.1,12,13 Saliva  pepsin  tests  seem  promis-
ing,  but  have  not  been  fully  validated  by  the  scientific
community.13,14 Most clinicians  rely  on suggestive  symptoms
and  inflammatory  signs observed  during  flexible  or  rigid
laryngoscopies.1---3,12,13

Instruments  have  been  developed  to  decrease  the subjec-
tivity  of  clinical  diagnosis.  The  most  widely  used  throughout
the  world  are those  proposed  by  Belafsky  et  al.,  the  Reflux
Symptom  Index15 and  the  Reflux  Finding  Score.16 Positive
scores,  especially  when  combined,  have  warranted  clini-

cal  treatment  of  LPR  in the  lack  of  objective  diagnostic
tests.1---3,12,17 However,  over  the years  it has  been  observed
that  these  instruments  are widely  non-specific  and  should
be  used with  caution.1,12,17

The  objective  of  the current  study  was  to  try to  establish
if  the  Reflux  Symptom  Index  and  the Reflux  finding  score
can  help  establish  the differential  diagnosis  in patients  with
distinct  causes  of chronic  laryngopharyngitis.

Methods

A  group  of 102  adult  patients  with  chronic  laryngopharyn-
gitis  were  consecutively  enrolled  over a  six-month  period
after  properly  consented.  The  study  was  conducted  in  accor-
dance  with  the principles  of  the Declaration  of Helsinki.
Approval  was  granted  by  the  Institutional  Ethics  Committee
for  Research  in Humans  (IFSP#3.244.948).

The  study  group was  subdivided  in  three  distinct  sub-
groups  that  were  carefully  selected  to  avoid  overlap  in
diagnosis:  Group  A ---  37  patients  with  allergic  rhinitis;  Group
B  ---  22  patients  with  OSA;  Group C  ---  43  patients  with  LPR.

In  order  to  avoid  the  bias  of other  causes  of  chronic
laryngitis,  smokers  and drinkers,  as  well  as those  report-
ing  vocal  abuse  or  misuse,  infectious  rhinosinusitis,  prior
surgery/radiation  to  the head and  neck,  as  well  as  those
using  inhaled  steroids  were  excluded.

General  inclusion  criteria  were:  age between  18  and 75
years,  both genders,  BMI  < 35,  symptoms  and  videolaryngo-
scopic  signs of  chronic  laryngitis  and  pharyngitis.

Chronic  laryngopharyngitis  was  diagnosed  in patients
with  complaints  of  sore  throat,  scratchy  throat,  hoarseness,
throat  clearing,  post  nasal  drip,  thick  mucus  in  the throat
without  fever,  malaise  or  other  systemic  symptoms,  with
the  duration  of  over 12  weeks.1,2,14 Upon  physical  exam-
ination  the patient  should  present  with  at least three  of
the  following  inflammatory  sings  at  the  pharynx  and larynx:
hyperemia  and/or  lymphoid  hyperplasia  of  the posterior
pharyngeal  wall/and  or  pharyngeal,  palatine  and/or  lingual
tonsils,  edema  and/or  hyperemia  of the  laryngeal  mucosa,
especially  of  the arytenoids  and  posterior  cricoid  area.1,14

All  subjects  underwent  objective  diagnostic  tests
for  Respiratory  Allergies  (RAST),  OSA  (polysomnography)
and  GERD/LPR  (Multichannel  Intraluminal  Impedance-pH
esophageal  monitoring  ---  MII,  and/or  Esophagogastroduo-
denoscopy  ---  EGD).
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Table  1  Group  of  patients  with  chronic  pharyngolaryngitis  sub-divided  into  three  etiological  groups  according  to  gender.

Group Total p

Allergies  OSA  LPR
n (%)  n  (%)  n  (%)  n  (%)

Female  26  (70.27)  5  (22.73)  20  (46.51)  51  (50.00) 0.001a

(Fisher’s
exact  test)

Male 11  (29.73)  17  (77.27)  23  (53.49)  51  (50.00)
Total 37  (100)  22  (100)  43  (100)  102 (100)

OSA, Obstructive Sleep Apnea; LPR, Laryngopharyngeal Reflux; significance level p ≥ 0.005.

Table  2  Group  of  patients  with  chronic  pharyngolaryngitis  sub-divided  into  three  etiological  groups  according  to  age.

Group n Age  (in  years)

Mean  SD Median  p

Allergies 37 48.16 13.10 47.00 0.155
(ANOVA)(44.05,  52.21)  (43.00,  48.00)

OSA 22 52.09 11.82 51.00
(47.32,  56.86)  (48.00,  54.50)

LPR 43 53.60 12.65 57.00
(50.07,  57.21)  (53.00,  59.00)

OSA, Obstructive Sleep Apnea; LPR, laryngopharyngeal Reflux; SD, Standard Deviation; significance level p ≥ 0.005.

Respiratory  allergies  were  established  during  medical
history  by  inquiring  patients  about  previously  diagnosed
allergic  rhinitis  or  asthma/bronchitis,  such  as sneezing,
clear  nasal discharge,  nasal  itching  and  obstruction,  cough,
and  wheezing,  triggered  by  inhaled  allergens).  These  symp-
toms  were  then  corroborated  by a positive  blood  work-up
for  specific  IgE  (RAST  panels)  for  inhaled  allergens).

OSA  was  diagnosed  based  on  a history  of  snoring  and wit-
nessed  apnea,  daytime sleepiness,  and  a positive  Berlin  test,
corroborated  by  a  polysomnography  with  apnea/hypoxia
index  >5.

LPR  was  diagnosed  by  a positive  objective  test  such  as
prologed  24 h esophageal  monitoring  (double  channel  pH-
metry  or  pHimpedance  monitoring),  and/or  an,EGD  with
erosive  esophagitis  grade  B  or  C, or  Barret’s  esophagus.

Specific  inclusion  criteria  for  each sub-group  was:
Group  A---  A history  of respiratory  allergies  corroborated

by  a  positive  RAST  test  for  respiratory  allergens,  and  no
complaints  or  positive  tests  for  OSA  or  GERD/LPR.

Group  B---  A history  of snoring  and  obstructive  sleep
apnea,  corroborated  by  an  Epworth  slippiness  scale
greater  >10,18 a  standard  Polysomnography  (PSG)  with
Apnea/Hypopnea  Index  (AHI)  >5,19 and  no  complaints  or  pos-
itive  tests  for  respiratory  allergies  or  GERD/LPR.

Group  C---  A negative  history  and  tests  for  respiratory
allergies  and  OSA,  clinical  signs  of  chronic  laryngopharyngitis
corroborated  by  a  positive  esophageal  impedance-pHmetry
and/or  Esophagogastroduodenoscopy  (EGD).

All  subjects  filled  out  the  Reflux  Symptom  Index  (RSI),
a  13  sub-domain  questionnaire  on  symptoms  associated  to
LPR,  considered  positive  if above  13  points.15 Subjects  were
also  submitted  to  flexible  nasal  endoscopy  to  establish  the
Reflux  Finding  Score  (RFS),  a  9-sub-domain  scoring  system
based  on  inflammatory  endolaryngeal  findings,  considered
positive  if  above  7 points.16 All  exams  were  recorded  and
scored  by  two  independent  and  experienced  otolaryngolo-

gists,  who  were  blinded  to  the clinical  history.  In  order  to
establish  test-retest  reliability,  each  video  was  rated  twice
with  an  interval  of more  than  24  h  and less  than  72  h  by  each
of  the rates.

Respiratory  allergies  were confirmed  through  blood  sam-
ples  with  a  positive  RAST  for  respiratory  allergens (Total
IGE  > 183,0  UI/mL).20 Sleep  studies  were  conducted  in a  rou-
tine  fashion  following  previously  established  protocols,  and
considered  positive  for  OSA  if  AHI  >  5  (Alice  5 Respiron-
ics;  Murrysville,  PA).19 Reflux  was  confirmed  by  EGD  and
Multichannel  Intraluminal  Impedance-pH  esophageal  moni-
toring  (MII)  (Sandhill  Scientific;  Highlands  Ranch,  CO),  where
distal  pathological  reflux  was  diagnosed  according  to  De
Meester  scores  and  proximal  pathological  reflux  using  the
RAI  score.1,3,17 Esophagogastroduodenoscopy  was  considered
positive  for  GERD in  the presence  of  erosive  esophagitis  and
Barret’s  esophagus.21

Data  were  expressed  as  mean  for variables  with  nor-
mal  distribution  and  median  for  variables  with  non-normal
distribution.  Multiple  group comparisons  were  performed
using  one-way  analysis  of  variance  (ANOVA),  followed  by
Chi-Square  test  and  Fisher’s  exact  test,  when applicable.
Intra  and interrater  reliability  was  studied  using the Kappa
score.  Discriminant  function analysis,  a multivariate  statis-
tical  method  that  serves  to  set  up  a  model  to  predict  group
memberships,  was  used  to  determine  if  RSI  and RFS  com-
bined  could  discriminate  between  groups  of  patients  with
distinct  causes  of  chronic  laryngitis.  Significance  level  was
established  at p  <  0,05.

Results

The  mean  age of  subjects  with  Respiratory  Allergies  (Group
A)  was  48.16  ±  13.10  years;  11 were  males  and  26 were
females.  In  the  OSA group  (Group  B),  17  were  males  and
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Table  3  Reflux  Symptom  Index  (RSI)  scores  of  patients  with  chronic  pharyngolaryngitis  sub-divided  into  three  etiological  groups.

Variable  Group  n Mean  SD  Median  Min.  Max.  p  post  hoc  p  T.E.

RSI  LPR  43 16.91 8.40 16.00 2.00  37.00 <0.001a LPR  vs.  Allergies >0.999  0.018
[14.42,  19.65]  [15.00,  17.00]

Allergies 37 16.38 9.18 18.00 0.00  34.00  LPR  vs.  OSA <0.001a 0.483
[13.41, 19.33] [13.00,  20.00]

OSA 22 7.59 8.81 6.00 0.00 30.00 Allergies  vs.
OSA

0.001a 0.477
[4.54, 11.10] [3.00,  7.00]

OSA, Obstructive Sleep Apnea; LPR, Laryngopharyngeal Reflux; SD, Standard Deviation; min, minimum; max, maximum; significance level
p ≥ 0.005.

Figure  1  Box plot  comparing  RSI  score  between  patients  in
the three  sub-groups  with  chronic  pharyngolaryngitis.

5  were  females  with  a  mean  age  of  52.09  ±  11.82  years.
Subjects  in the GERD/LPR  group  (Group  C) had  a  mean
age  of  53.60  ±  12.65;  23  were males  and  20  were  females
(Tables  1  and 2). No  statistically  significant  difference  was
observed  in the  mean  age of  patients  between  the  study
groups.  As  for  gender,  a significant  difference  was  observed
in  the  males/female  ratio  between  the OSA and Allergy
groups,  with  predominance  of  males  in the  former  and  of
females  in  the  latter  (Table  1).

Inter  and  intra-rater  variability  was  insignificant  between
both  examiners  for  both  RSI  and  RFS  scores  (Kappa  0.8  for
both),  thus  it  was  opted  to  use  the average  scores  for  final
analysis,

The  mean  RSI  scores  in  the Allergy  group  was
16.38  ±  9.18,  in  the OSA  group  it was  7.59  ±  8.81,  and  in
the  LPR  group  it was  16.91  ±  8.40  (Table  3). Patients  with
respiratory  allergies  and those with  LPR  showed  similar  and

Figure  2 Box  plot  comparing  RFS  score  between  patients  in
the three  sub-groups  with  chronic  pharyngolaryngitis.

significantly  higher  RSI  scores  when  compared  to  that  of
patients  with  OSA  (p  < 0.001)  (Fig.  1).

The  mean  RFS  scores  in the Allergy  group  was  7.49  ±  2.72,
in  the OSA  group it was  10.23  ±  3.32,  and  in the LPR  group
it  was  10.65  ±  3.04  (Table  4). Patients  with  OSA and  those
with  LPR  showed  similar  and  significantly  higher  RFS  scores
when  compared  to  that  of  patients  with  Respiratory  Aller-
gies  (OSA  vs. Allergies  p < 0.001;  LPR  vs.  Allergies  p <  0.002)
(Fig.  2).

Using  discriminant  function  analysis  the  combination  of
RSI  and RFS  scores  was  analyzed  as  a differential  diagnostic
strategy  to try to  differentiate  between  the three  studied
groups  of  chronic  laryngopharyngitis.  Interestingly  it was
found  that  the combination  of  both  scores  held  a  higher
probability  of  diagnosing  OSA  (72.73%)  and  Allergies  (64.86%)
than  diagnosing  LPR  (51.16%)  (Table 5,  Fig.  3).

Table  4  Reflux  Finding  Score  (RFS)  scores  of  patients  with  chronic  pharyngolaryngitis  sub-divided  into  three  etiological  groups.

Variable  Group  n  Mean  SD Median  Min.  Max.  p  post  hoc  p  T.E.

RFS LPR 43 10.65 3.04 10.00 6.00 20.00 <0.001a LPR  vs.  Allergies  <0.001a 0.520
[9.77, 11.63]  [10.00,  10.00] LPR  vs.  OSA >0.999 0.083

Allergies 37 7.49 2.72 7.00 3.00 16.00
[6.65,  8.38]  [7.00,  8.00]

OSA 22 10.23 3.32 10.00 4.00 20.00
[8.95, 11.61]  [10.00,  10.00]  Allergies  vs.  OSA  0.002a 0.450

OSA, Obstructive Sleep Apnea; LPR, Laryngopharyngeal Reflux; SD, Standard Deviation; min, minimum; max, maximum; significance level
p ≥ 0.005.
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Table  5  Discriminant  function  analysis  results  comparing  combination  of  Reflux  Symptons  Index(RSI)  and  Reflux  Finding
Score(RFC)  scores  between  groups  with  chronic  pharyngolaryngitis.

Group LPR  Allergies  OSA
n (%)  n  (%)  n  (%)

Original
groups

LPR  22  (51.16)  13  (30.23)  8 (18.60)
Allergies 7 (18.92)  24  (64.86)  6 (16.22)
OSA 2 (9.09) 4  (18.18)  16  (72.73)

OSA, Obstructive Sleep Apnea; LPR, Laryngopharyngeal Reflux; significance level p ≥ 0.005.

Figure  3  Discriminant  function  analysis  comparing  combina-
tion  of  positive  Reflux  Symptons  Index(RSI)  and  Reflux  Finding
Score(RFC)  of  patients  in the three  sub-groups  with  chronic
pharyngolaryngitis.

Discussion

In times  of  life  on  the fast  track,  fast food  and  fast medicine,
it  is  essential  to  develop  accurate,  cost-effective  and  safe
diagnostic  methods  for  any  specific  disease.  Chronic  laryn-
geal  and  pharyngeal  complaints  are  common  in the general
practitioner’s’  and otolaryngologists’  offices.1,2 Many  are the
causes  of  such complaints.1---12 Exposure  to  inhaled  chem-
icals  and  allergens,  abusive  behavior,  smoking,  drinking,
snoring  and  even  the ever  so prevalent  reflux  disease,  are
well  known  as  irritants,  and  may  frequently  co-exist.2,5,8,12

The  correct  diagnosis  will  allow  effective  treatment,  but
may  be  hindered  by  a  clipped  history,  which will  mislead
the  diagnosis.  Most  allergic  adults  are  so  well  accustomed
to  their  daily symptoms  that  they  rarely  complain  unless
specifically  asked.  Likewise,  patients  that  snore  and  have
sleep  apnea,  if sleeping  alone  or  with  a tolerant  partner,
may  not  acknowledge  or  even  value  the symptoms.  The
poor  eating  habits  and unbalanced  lifestyle of  urban  life
have  caused  an epidemic  of  obesity  and  its  consequences,
such  as  GERD,  LPR,  and  OSA.8,10,11 A number  of  studies  in
recent  years  have  pointed  to  the  possibility  of  an association
between  Laryngopharyngeal  Reflux  (LPR)  and  Obstructive
Sleep  Apnea  (OSA).8---13 Clinically  it has  been  noted  that  LPR
is  more  prevalent  in patients  with  OSA  than in  the  general
population  (60%  vs. 20%),8 and  that  the  treatment  of  OSA
improves  symptoms  of  LPR  and  vice versa.10,22,23 A positive
correlation  between  allergic  rhinitis  and LPR  has  also  been

confirmed.4,5,20,24 However,  it is  uncertain  if these  are  only
very  prevalent  diseases  in the  general  adult population  or  if
there  is  a direct  correlation.20 Such  a  bidirectional  correla-
tion  seems to  have  been  established  between  food  allergies
and  GERD.7

The  current  study  elected  these  three  common  and  fre-
quently  overlapping  causes  of  chronic  laryngopharyngitis
to  try to  establish  if the  two  most  commonly  used  instru-
ments  for  subjective  diagnosis,  The  Reflux  Symptom  Index
and  the Reflux  Finding  Score,  are  truly  capable  of  separat-
ing  patients  with  GERD  related  laryngitis  from  those  with
other  causes.  Diligent  investigation  was  carried  out  to  cre-
ate  distinct  groups  with  no  apparent  overlapping  of  etiology
to  their  chronic  laryngopharyngitis.  Exclusion  criteria  also
avoided  extrinsic  irritation  caused  by  infection  and chemi-
cals  (tobacco  and  alcohol).

One  interesting  finding  was  that  patients  with  respira-
tory  allergies  had  significant  laryngopharyngeal  symptoms,
but  less  inflammatory  signs on  flexible  nasal  endoscopy,  sug-
gesting  that  nasal  obstruction  and  post-nasal  drip  have  a
strong  influence  on  symptoms  such as throat  clearing,  sore
throat,  cough  and  dysphonia.  Erin et  al. also  used  RSI to
study  allergic  patients  with  chronic  laryngitis  and  found
that  the most  prevalent  symptom  in  this population  was
thick  laryngeal  mucous.7 No  such observation  as  to  the
prevalence  of a  specific  sub-domain  was  observed  in the
current  study.  On the other  hand,  patients  that  snore  were
more  likely  to  present  laryngopharyngeal  inflammation,  as
observed  by  the higher  RFS  scores,  but  were  less  symp-
tomatic.  This  can be explained  by  the mechanical  trauma
caused  by  snoring  and  the changes  in vagal  reflexes  and  sen-
sibility  observed  in snorers.  High  RFS  and RSI  scores  were
observed  in other  studies  of  patients  with  OSA,  but  always
looking  into  a positive  association  with  LPR.23---26 Patients
with  LPR,  on the other  hand,  were  found  to  have  higher
scores  of  symptoms  and  laryngopharyngeal  inflammatory
signs  combined.1---3,23,25

The  unexpected  finding  of  higher  probabilities  of  posi-
tive  RSI  and  RFS  scores  in patients  with  OSA  and  Allergies
was  surprising.  It  has been  well  discussed  in recent  years
how  poorly  specific  such  scores  are,  but  they  are still  widely
used  in clinical  practice  for  the diagnosis  of LPR.  It  becomes
evident  that  extra  care  is  needed  when relying  solely  on
clinical  signs to  establish  if  the  cause  of  the  chronic  laryn-
gopharyngitis  is  reflux  related.  A  careful  history  and  physical
examination,  as  well  as  other  diagnostic  tests  to  rule  out
respiratory  allergies,  OSA  and other  diagnosis  are  necessary
before  empirical  therapeutic  trials  for  reflux  are  imple-
mented.
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Conclusions

RSI  and  RFS are  not  specific  for reflux  laryngitis  and  are more
likely  to induce  a  false  diagnosis  if not  used  diligently.
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5. Eren E, Arslanoğlu S, Aktaş  A, Kopar A, Ciğer E, Önal K, et al.
Factors confusing the diagnosis of laryngopharyngeal reflux: the
role of allergic rhinitis and inter-rater variability of laryngeal
findings. Eur Arch Otorhinolaryngol. 2014;271:743---7.

6. Stachler RJ, Dworkin-Valenti JP. Allergic laryngitis: unrav-
eling the myths. Curr Opin Otolaryngol Head Neck Surg.
2017;25:242---6.

7. Hait EJ, McDonald DR. Impact of gastroesophageal reflux dis-
ease on mucosal immunity and atopic disorders. Clin Rev Allergy
Immunol. 2018.

8. Karkos P, Leong S, Benton J, Sastry A, Assimakopoulos D, Issing
W. Reflux and sleeping disorders: a systematic review. J  Laryngol
Otol. 2009;123:372---4.

9. Eskiizmir G, Kezirian E. Is there a vicious cycle between obstruc-
tive sleep apnea and laryngopharyngeal reflux disease? Med
Hypotheses. 2009;73:706---8.

10. Magliulo G,  Iannella G,  Polimeni A, De Vincentiis M, Meccariello
G, Gulotta G, et  al. Laryngopharyngeal reflux in obstructive
sleep apnoea patients: Literature review and meta-analysis. Am
J Otolaryngol. 2018;39:776---80.

11. Shepherd KL, James AL, Musk AW,  Hunter ML, Hillman DR, East-
wood PR. Gastro-oesophageal reflux symptoms are related to
the presence and severity of obstructive sleep  apnoea. J  Sleep
Res. 2011;20:241---9.

12. Carroll TL, Werner A, Nahikian K, Dezube A,  Roth DF. Rethinking
the laryngopharyngeal reflux treatment algorithm: Evaluating
an alternate empiric dosing regimen and considering up-front,

pH-impedance, and manometry testing to minimize cost in
treating suspect laryngopharyngeal reflux disease. Laryngo-
scope. 2017;127:S1---13.

13. Wang Y,  Lang X, Wu D, He Y,  Lan  C, Wang B, et al.
Salivary pepsin as an intrinsic marker for diagnosis of  sub-
types of gastroesophageal reflux disease and gastroesophageal
reflux disease-related disorders. J  Neurogastroenterol Motil.
2020;26:74---84.

14. Dettmar PW,  Castell DO, Heading RC. Review article: reflux and
its consequences --- the laryngeal, pulmonary and oesophageal
manifestations. Conference held in conjunction with the 9th
International Symposium on Human Pepsin (ISHP) Kingston-
upon-Hull, UK, 21---23 April 2010. Aliment Pharmacol Ther.
2011;33:1---71.

15. Belafsky PC, Postma GN, Koufman JA. The validity and reliability
of the reflux symptom index (RSI). J Voice. 2002;16:274---7.

16. Belafsky PC, Postma GN, Koufman JA. The validity and
reliability of  the reflux finding score (RFS). Laryngoscope.
2001;111:1313---7.

17. Musser J,  Kelchner L,  Neils-Strunjas J,  Montrose M. A compar-
ison of  rating scales used in the diagnosis of extraesophageal
reflux. J Voice. 2011;25:293---300.

18. Johns MW. A  new method for measuring daytime sleepiness: the
Epworth sleepiness scale. Sleep. 1991;14:540---5.

19. Veasey SC, Rosen IM. Obstructive sleep apnea in adults. N  Engl
J Med. 2019;380:1442---9.

20. Wise SK, Lin SY, Toskala E, Orlandi RR, Akdis CA, Alt JA,
et al. International Statement on  Allergy and Rhinology: Allergic
Rhinitis. Int Forum Allergy Rhinol. 2018;8:108---352.

21. Lundell L,  Dent J,  Bennett J, Blum A, Armstrong D, Galmiche J.
Endoscopic assessment of oesophagitis: clinical and functional
correlates and further validation of the Los Angeles classifica-
tion. Gut. 1999;45:172---80.

22. Bortolotti M, Gentilini L,  Morselli C, Giovannini M.  Obstructive
sleep apnoea is improved by a prolonged treatment of  gastrooe-
sophageal reflux with omeprazole. Dig Liver Dis. 2006;38:78---81.

23. Xavier SD, Eckley CA, Duprat AC, de Souza Fontes LH, Navarro-
Rodriguez T, Patrocínio J, et  al.  Temporal association between
respiratory events and reflux in patients with obstructive
sleep apnea and laryngopharyngeal reflux. J  Clin Sleep Med.
2019;15:1397---402.

24. Brauer DL, Tse KY, Lin JC, Schatz MX, Simon RA. The utility of the
reflux symptom index for diagnosis of laryngopharyngeal reflux
in an allergy patient population. J  Allergy Clin Immunol Pract.
2018;6:132---8.e1.

25. Caparroz F, Campanholo M, Stefanini R, Vidigal T, Haddad L,
Bittencourt LR, et  al. Laryngopharyngeal reflux and dysphagia
in patients with obstructive sleep apnea: is there an association?
Sleep Breath. 2019;23:619---26.

26. Payne R, Kost K, Frenkiel S, Zeitouni A, Sejean G,  Sweet R,
et al.  Laryngeal inflammation assessed using the reflux finding
score in obstructive sleep apnea. Otolaryngol Head Neck Surg.
2006;134:836---42.

59

http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0090
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0095
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0100
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0105
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0110
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0115
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0120
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0125
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130
http://refhub.elsevier.com/S1808-8694(21)00155-5/sbref0130

	Using RSI and RFS scores to differentiate between reflux-related and other causes of chronic laryngitis
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Conflicts of interest
	References


