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Abstract

Background:  Patient  satisfaction  is a  key indicator  of  healthcare  quality  and  plays  a  crucial  role
in strengthening  the  physician-patient  relationship.  In  dermatology,  it  contributes  to  greater
treatment  adherence  and  improved  clinical  outcomes,  particularly  in chronic  skin  conditions.
However,  limited  studies  have comprehensively  evaluated  the  factors  influencing  satisfaction
in outpatient  dermatological  settings,  especially  in  academic  institutions.
Objective: To  identify  factors  associated  with  patient  satisfaction  during  in-person  dermatology
visits  at  two  tertiary  care  hospitals  with  postgraduate  training  programs  and  measure  global
satisfaction.
Methods:  A  cross-sectional  analytical  study  was  conducted  using  a  structured  survey  assess-
ing six  domains  of  care:  physician  interaction,  verbal  and  non-verbal  communication,  consult
timing, privacy,  teaching  activity,  and infrastructure.  A multivariate  logistic  regression  model
was used  to  determine  variables  associated  with  overall  satisfaction,  adjusting  for  potential
confounders.
Results:  Most  patients  reported  high  satisfaction  ([90.5%]),  particularly  with  physician  interac-
tion. Key  predictors  of  dissatisfaction  included:  inadequate  bedside  manner  (Aor  = 0.01  [95%  CI
0.00---0.04],  p  <  0.001),  discomfort  during  physical  examination  (aOR  =  0.17  [95%  CI  0.05---0.60],
p =  0.006),  presence  of  students  during  medical  interview  (aOR  =  0.13  [95%  CI  0.04---0.42],  p  <
0.001), and  not  use  of  white  lab  coat  (aOR  =  0.06  [95%  CI  0.02---0.25],  p < 0.001).
Study limitations:  The  cross-sectional  design  prevents  causal  inference,  and  subjective
responses may  be influenced  by  social  desirability  bias.  Context-specific  findings  may  limit
generalizability.

� Study conducted at the Hospital Universitario San Ignacio, Pontificia Universidad Javeriana, Bogotá, Colombia.
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Conclusions:  Physician  bedside  manners,  communication,  and teaching  dynamics  significantly
affect patient  satisfaction.  Targeted  interventions  in medical  training  and  institutional  policies
may improve  patient-centered  care  outcomes.  Associations  observed  were  statistically  robust,
minimizing  the  risk  of  spurious  conclusions.
©  2025  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Brasileira  de  Dermatologia.
This is  an  open  access  article  under  the  CC BY  license  (http://creativecommons.org/licenses/
by/4.0/).

Introduction

The  World  Health  Organization  (WHO)  defines  ‘‘quality’’  as
the  set  of  properties  and characteristics  that  a  system  pos-
sesses  to  meet  the  needs  of  a population.  Quality  enables
healthcare  to  achieve  international  health  objectives.1 The
Panamerican  Health  Organization  states  that  health  ser-
vices  must  meet  optimal  standards  of  safety, effectiveness,
timeliness,  efficiency,  and  equitable  access  to provide  high-
quality  care,  with  individuals,  families,  and  communities  at
the  center  of  this  approach.2

Considering  the patient  as  the ultimate  purpose  of  health
service  delivery,  it  is  imperative  to  analyze  their  perception
of  the  quality  of care  received.  For  this  reason,  various  stud-
ies  have  been  conducted  aiming  to  quantify  user  satisfaction
through  different  surveys  and  assessment  tools.3 This  allows
stakeholders  within  the  health  system  to  identify  areas  for
improvement  in order  to  increase  user  satisfaction  levels,
understanding  satisfaction  as  an indirect  measure  of  quality
that  influences  clinical  outcomes.4 In order  to  provide  high-
quality  healthcare,  the measurement  of  patient  satisfaction
must  be  carried  out  across  all  levels  of  care  and  medical
specialties,  including  dermatology.5 Dermatology  is  a  spe-
cialty  with  a  high  demand  for private  healthcare  services;
therefore,  it is  important  to  assess  and analyze  patient  satis-
faction.  Dermatology  is  a  clinical  specialty  with  a  significant
care  component  in terms  of  providing  both  outpatient  and
inpatient  services.  Therefore,  conducting  studies  that  quan-
tify  patient  satisfaction  will  allow  for  a better  understanding
of  patient  needs,  identification  of  key  factors  when  evalu-
ating  healthcare,  and incorporation  of  this  assessment  into
institutional  processes.6 Patient  satisfaction  is  also  a  factor
that  impacts  clinical  outcomes;  in  patients  with  chronic  dis-
eases  who  require  prolonged  treatments,  it has  been  shown
that  higher  satisfaction  is  associated  with  greater  adherence
to  the  prescribed  treatments  and  recommendations.4

Objective

General  objective

To  measure  the overall  satisfaction  of  patients  attending
the dermatology  service  (in-person)  at two  healthcare  insti-
tutions  with  postgraduate  dermatology  training  in Bogotá
during  the  period  from  November  1, 2024,  to  April  16,  2025.

Specific  objectives

1)  To describe  the  sociodemographic  characteristics  of
patients  attended  in  the  outpatient  dermatology  service

(in-person)  at two  healthcare  institutions  in  terms  of age,
gender,  education  level,  residence,  socioeconomic  status,
health  insurance  affiliation,  type of  consult,  and recruitment
site.  2) To  describe  the characteristics  of the  outpatient
dermatology  service  points  of  care  (in-person)  at  two  health-
care  institutions  in terms  of  availability  of  restrooms  and
examination  gowns  in the doctor’s  office,  personnel  present
during  care, and  specialists’  attire.  3) To  quantify  the  preva-
lence  of overall  satisfaction  and  the different  domains  of
satisfaction  among patients  attended  in the outpatient  der-
matology  service  (in-person)  at  two  healthcare  institutions
in terms  of  interaction  with  the physician,  verbal  language,
non-verbal  language,  waiting  times,  privacy,  teaching  activ-
ities,  and  infrastructure.  4) To  identify  the aspects  with  the
highest  and  lowest  satisfaction  levels  within  the evaluated
domains  among  patients  attended  in the outpatient  der-
matology  service  (in-person)  at two  healthcare  institutions.
5)  To  compare  sociodemographic  characteristics,  consult
aspects,  and  evaluate  domains  according  to  patient  satisfac-
tion  among  those  attended  in  the  outpatient  dermatology
service  (in-person)  at two  healthcare  institutions.  6) To
determine  the association  between  sociodemographic  char-
acteristics,  consultation  aspects,  and evaluated  domains
with  the  overall  satisfaction  level  of patients  attended  in  the
outpatient  dermatology  service  (in-person)  at two  health-
care  institutions.  7) To  propose  strategies  to  improve  patient
satisfaction  levels  in the  outpatient  dermatology  service  (in-
person)  at  two  healthcare  institutions.

Methods

This  is  a  cross-sectional  observational  study.  The  partici-
pating  Institutions  were  private  (Hospital  Universitario  San
Ignacio)  and  public  (Hospital  Universitario  La Samaritana)
from  Bogotá  D.C,  Colombia;  the  data  collection  period  was
from  November  1, 2024,  to  April  16,  2025.  All  Patients  who
attended  the  outpatient  dermatology  service  (in-person)
were  aimed  to  participate  in  the present  investigation.  The
inclusion  criteria  were  patients  of  any  gender,  aged  over
18-years,  and  patients  who  had  provided  informed  consent
to  participate  in the questionnaire.  The  exclusion  criteria
were  patients  with  cognitive  disabilities,  patients  with  visual
impairments,  patients  with  incomplete  records  (more  than
20%  missing  data,  i.e., 8  variables)  or  lacking  information
on  the  studied  outcomes,  patients  with  altered  states  of
consciousness,  and  patients  who  completed  the satisfaction
survey  but  did not respond  regarding  consent  to  participate
in the  study.  Given  the  descriptive  nature  of  the study  and
the  absence  of a research  hypothesis,  no  sample  size  cal-
culation  is  required.  Sampling  will be convenience-based,
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inviting  all  eligible  patients  who  meet  the  criteria  to  partic-
ipate  immediately  after  their  in-person  dermatology  visit.

A  survey  was  designed  and  implemented  through  a server
running  the  Research  Electronic  Data  Capture  (REDCap)  web
application  in the  period  between  May  2024  and  April  2025  to
collect  and  store  data  virtually.  At  the  end  of  the  dermatol-
ogy  consult,  the attending  physician  will  invite  the  patient
to  participate  in the study.  Upon  affirmative  response,  the
physician  will  send  the patient  a  link (or  QR  code)  via  email
directing  them  to  the questionnaire  created  in REDCap.
Upon accessing  the link,  the first  document  the patient  is
requested  to  complete  is  the  informed  consent  form;  once
consent  is  provided,  the quality  survey  begins.

Analysis  plan

For  descriptive  analysis  of  qualitative  variables,  absolute
frequencies  and  percentages  will  be  used.  For  quantita-
tive  variables,  measures  of central  tendency  will  be  applied
according  to  normality  tests  for  each  variable  unless  the
sample  size  exceeds  30,  in which  case  a normal  distribu-
tion  will  be assumed,  and  the  mean  and  standard  deviation
will  be  reported.

For  bivariate  analysis,  two  cohorts  will  be  formed  based
on  overall  patient  satisfaction:  Satisfied  (Overall  satisfac-
tion  =  Very  satisfied  or  satisfied)  and  Not  satisfied  (Overall
satisfaction  =  Neutral,  Dissatisfied,  Very  dissatisfied).  To
analyze  differences  between  groups  for  qualitative  variables
(gender,  education,  residence,  socioeconomic  status,  health
insurance  affiliation,  consult  type,  recruitment  site,  service
point characteristics,  and  satisfaction  domains),  Chi-Square
or  Fisher’s  exact  test  will  be  applied,  depending  on  sam-
ple  size  adequacy.  For quantitative  variables  (age,  number
of  persons  in the  doctor’s  office),  Student’s  t-test  or  Mann-
Whitney  U test  will be  used based  on  normality  tests,  unless
normality  is assumed  due  to  sample  size,  in which  case  only
Student’s  t-test  will  be  used.

To  identify  factors  associated  with  overall  satisfac-
tion,  a  multivariate  logistic  regression  model  will be  built,
with  the  number  of  predictors  depending  on  the  number
of  events  in each  satisfaction  category.  For  this analy-
sis,  satisfaction-related  variables  will  be  dichotomized  as
‘‘Satisfied’’  (including  Very  satisfied  or Satisfied  responses)
and  ‘‘Not  Satisfied’’  (Neutral,  Dissatisfied,  Very  dissatis-
fied).  Initially,  univariate  logistic  regression  will  estimate
crude  Odds Ratios  (ORs)  for  each  variable.  Variables  meet-
ing  significance  criteria  will  be  selected  as  candidates  for
the  multivariate  model,  which will  be  adjusted  by  backward
selection.

A  p-value  less  than  0.05  will  be  considered  statistically
significant.  Analyses  will  be  performed  using  R software  (ver-
sion  4.5.0)  and  RStudio.

Ethical  considerations

According  to  Resolution  8430  of  1993,  this  research  is  con-
sidered  minimal  risk  as  it  involves  only the  completion  of
a  survey.7 The  ethical  principles  of  respect,  beneficence,
justice,  and  protection  of  human  dignity  will be  observed.

Risks and benefits

To maintain  participant  confidentiality  and  ensure  proper
data  handling,  the following  measures  will  be  taken:  data
will  be collected  and stored  on  the  REDCap  platform,  which
offers  a high  level  of  security  and  is  specifically  designed  for
managing  sensitive  data  in  clinical  and  biomedical  research.
REDCap  anonymizes  the database  by  assigning  a  numeric
code  to  each  patient  to  protect  confidentiality  during sta-
tistical  analysis.  It  also  keeps  a  reversible  coding  record
linking  the survey  responses  to  the  informed  consent  to  allow
data  validation  if needed.  Dissemination  of  study  results
will  use  anonymized  data  to  protect  patient  confidentiality.
This  study  was  conducted  after  obtaining  approval  from  the
Institutional  Ethics  Committees  of  Hospital  Universitario  San
Ignacio  and  Hospital  Universitario  La Samaritana.  STROBE
statement  adherence  points  have  been  respected  in the
study  design.

Results

Data  were  collected  from  a total  of  437 patients
who  attended  in-person  dermatology  visits  at the  two
participating  institutions.  The  data  are  summarized  in
Table 1.

The  average  age  was  45.02  years  (SD  =  18.52),  and  34.3%
(150)  were  male.  The  most frequent  educational  level  was
secondary  education  (137  [31.4%]),  followed  by higher  edu-
cation  (127  [29.1%])  and technical  studies  (62  [14.2%]).
Approximately  40%  (176)  of  the patients  had  postgradu-
ate  studies,  and only a small  percentage  of  patients  didn’t
receive  any kind  of  education  (6  [1.4%]).  Most patients  lived
in  urban  areas  (369  [84.4%])  in socioeconomic  level 1,  2 and
3  (349  [79.9%]).

In  terms  of  overall  satisfaction,  90.5%  (395)  of  patients
were  satisfied  with  the care  received  (Very  satisfied  = 297
[68%],  Satisfied  = 99  [22.7%]).  A  small  proportion  of  patients
were  neutral  or  dissatisfied  with  the care:  10  [2.3%]  and  2
[0.5%],  respectively.  Only  6.6%  (29)  reported  a high  level  of
dissatisfaction.

The  evaluated  domains  included  physician  interaction,
verbal  and  nonverbal  communication,  consultant  times, pri-
vacy,  teaching  activity,  and  infrastructure.

Patients  were  highly  satisfied  with  the  following  aspects:
Domain  1: Medical  history-taking  (313  [71.6%])  ---  closely

followed  by  physician  behavior  and physical  examination;
Domain  2: Communication  with  the billing department

(296  [67.7%]);
Domain  3: Physician  wearing  a  white  lab  coat  (272

[62.2%]);
Domain  4:  Duration  of  the consult  (246  [56.3%]);
Domain  5:  Privacy  during  the  consult  (252  [57.7%]);
Domain  6: Presence  of students  during  the  consult  (216

[49.4%]);
Domain  7:  Comfort  in the  waiting  room  (223  [51%]).
Across  the  entire study,  the  item  with  the  highest  level

of  satisfaction  was  medical  history-taking  (313  [71.6%]),
whereas  the  lowest  was  the taking  of  clinical  photographs
(190  [43.5%]).
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Table  1  Sociodemographic  and  clinical  characteristics  of  the  study  population.

Characteristic  Overall,  n  (%)  Hospital
Universitario  de la
Samaritana,  n  (%)

Hospital
Universitario  San
Ignacio,  n  (%)

p-value

Total  (n)  437 345 92
Age (years),  mean  (SD)  45.02  (18.52)  45.35  (18.63)  43.78  (18.19)  0.472
Male gender  150 (34.3)  119 (34.5)  31  (33.7)  0.984
Educational level  0.303
None 6 (1.4)  5 (1.4)  1  (1.1)
Elementary School  56  (12.8)  49  (14.2)  7  (7.6)
High School 137  (31.4)  112 (32.5)  25  (27.2)
Technical 62  (14.2) 49  (14.2) 13  (14.1)
Higher  Education 127  (29.1) 93  (27.0) 34  (37.0)
Postgraduate  studies  49  (11.2)  37  (10.7)  12  (13.0)
Urban  residence  369 (84.4)  284 (82.3)  85  (92.4)  0.027
Socioeconomic stratum

Stratum  1  66  (15.1)  65  (18.8)  1  (1.1)
Stratum 2 104  (23.8)  90  (26.1)  14  (15.2)
Stratum  3 179  (41.0)  150 (43.5)  29  (31.5)
Stratum  4 72  (16.5) 36  (10.4)  36  (39.1)
Stratum  5 16  (3.7)  4 (1.2)  12  (13.0)
Health  insurance  scheme 0.011
Contributory  257 (58.8)  197 (57.1)  60  (65.2)
Subsidized  81  (18.5) 73  (21.2)  8  (8.7)
Private 63 (14.4) 44  (12.8) 19  (20.7)
Special  regimen 36  (8.2) 31  (9.0) 5  (5.4)
Type of  consult 0.149
First-time  249 (57.0) 203  (58.8) 46  (50.0)
Follow-up  168 (38.4) 129  (37.4) 39  (42.4)
Procedure  20  (4.6)  13  (3.8)  7  (7.6)

Table  2  Highest-  and  lowest-rated  aspects  across  domains.

Groups  Aspects  with  Highest  Satisfaction
(Very  Satisfied)

Aspects  with  Lowest  High
Satisfaction

Aspects  with  Highest
Dissatisfaction

Satisfied  (n  = 396)
Physician  behavior  (75.5%)  Interruptions  during  the

consultation  (50.8%)
Presence  of  students  during
consult  (2.3%)

Medical history-taking  (75.3%)  Doctor’s  office  temperature
(47.5%)

Interruptions  during  the
consultation  (1.3%)

Physical examination  (72.7%)  Clinical  photographs  (46.2%)  Presence  of  students  during
history-taking  (1.3%)

Not satisfied  (n  =
41)

Introduction  with  name  and  title
(41.5%)

Clinical  photographs  (17.1%)  Physician  Behavior  (48.8%)

Treatment  explanation  (41.5%)  Comfort  of  the waiting  room
(17.1%)

Physical  examination  (43.9%)

Medical history-taking  (41.5%) Presence  of  students  during
history-taking  (14.6%)

Medical  history-taking  (41.5%)
Explanation of  the  disease  (39%)

Factors  associated  with  patient  satisfaction

Patients  were  divided  in two  groups  according  to  satisfac-
tion:  Satisfaction  group  =  396 (Very  satisfied  and Satisfied)
vs.  No  satisfaction  group  =  41  (Neutral,  Unsatisfied,  Highly
unsatisfied).  There  were  no  differences  in sociodemographic
characteristics  between  groups,  but  there  were  statistically
significant  differences  (p  < 0.001)  across  all  the domains.  In
the  satisfied  group,  the  aspects  with  the highest  proportion

of  high  satisfaction  were physician  behavior  (336  [75.5%]),
medical  history-taking  (333  [75.3%]),  and physical examina-
tion  (323  [72.7%]).  Among  unsatisfied  patients,  the  highest
satisfaction  was  related  to  the  physician’s  self-introduction
with  name  and title  (17  [41.5%]),  while  the highest  levels
of  dissatisfaction  were  related  to bedside  manner,  physical
examination,  and  medical  interview.  Approximately  one-
third  of patients  in this  group reported  high  dissatisfaction
with  the  physician’s  tone  of  voice  (2 [4.1%]),  not use  of  a
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Table  3  Factors  most  strongly  associated  with  patient  satisfaction.

Variable  Crude  OR  [95%  CI]  p-value  Adjusted  OR [95%  CI]  p-value

Intercept  39.82  21.92---82.22  <0.001a

Unsatisfactory  bedside  manner 0.01  0.00---0.03  <0.001a 0.01  0.00---0.04  <0.001a

Discomfort  during  physical  examination  0.25  0.12---0.52  <0.001a 25.76  4.46---190.04  0.001a

Presence  of  students  during  the  interview  0.11  0.05---0.21  <0.001a 0.13  0.04---0.42  <0.001a

Specialist  not  wearing  a  white  lab  coat  0.05  0.02---0.11  <0.001a 0.06  0.02---0.25  <0.001a

Model fit: AIC = 152.8, R2 = 0.52, AUC = 0.897, Maximum VIF = 2.46.
a Significant p-value < 0.05.

white  lab  coat  (14 [34.1%]),  body  language  (13  [31.7%]),  and
the  appointment  scheduling  process  (13  [31.7%]).  Less  than
half  of the  group  (190  [43.5%]  were  highly  satisfied  with  the
clinical  photographs,  waiting  room  comfort,  and  the  pres-
ence  of students  during  medical  interview  (Table 2).

In  the  univariate  logistic  regression  analysis,  all variables
were  associated  with  overall  satisfaction  (p  <  0.05).  The
final  model  (adjusted  using  backward  selection)  retained
the  variables  with  the strongest  associations  and clinical
relevance.

After  adjusting  for the variables  with  the  highest  statis-
tical  significance,  unsatisfactory  bedside  manner  and  the
presence  of  students  during  medical  interview  decreased
the  likelihood  of  overall  satisfaction  (aOR  = 0.01  [95%  CI
0.00---0.04],  p <  0.001;  aOR  =  0.13  [95%  CI  0.04---0.42],  p <
0.001,  respectively).  Likewise,  specialists  not  using  a  white
lab  coat  reduced  the  probability  of  satisfaction  (aOR  =  0.06
[95%  CI  0.02---0.25],  p < 0.001).

In  conclusion,  the probability  of  overall  satisfaction  was
39.82%  when  there  was  appropriate  bedside  manner,  com-
fort  during  the physical  examination,  no  students  present  in
the  doctor’s  office,  and  the  specialist  wore  a  medical  gown
(Table  3).

The  model showed  good  explanatory  power  (R2 =  0.52).
The  Hosmer-Lemeshow  goodness-of-fit  test  could  not  be
adequately  calculated,  possibly  due  to  limitations  in the
number  of  observations.

Discussion

Measuring  patient  satisfaction  in healthcare  systems  has
become  an  important  indicator  of  service  quality,  based
on  the  premise  that  healthcare  systems  should  be  patient-
centered.6

In dermatology,  patient  satisfaction  plays  an important
role  in  the  doctor-patient  relationship,  as it  increases  the
likelihood  of  patient  return  and reduces  claims  of  medi-
cal  negligence  and malpractice  errors.  Additionally,  services
with  high  satisfaction  levels  tend  to  be  more  productive,
which  positively  impacts  clinical  outcomes  by  improving
therapeutic  adherence  among  patients  with  chronic  skin
diseases.  Patient  satisfaction  is  also  an important  fac-
tor  when  seeking  international  quality  accreditations,  such
as  The  Joint  Commission  on Accreditation  of  Healthcare
Organizations.4

Various  international  studies  have  been conducted  to
evaluate  patient  satisfaction  levels  in  dermatology  consult,
both  in-person  and  via telemedicine,  encompassing  clinical
and  cosmetic  dermatology.6,8---15

Below  are the results  of  the  present  study  compared  with
the  existing  literature,  along with  a list  of recommendations
for  each  evaluated  domain.

Medical  interaction

Bedside  manner  was  one  of  the  best-rated  aspects.  Dis-
satisfaction  with  bedside  manner  (even  when  the  patient
is  comfortable  during physical  exam,  there  is  no  students
present,  and  the  physician  wears  a  white  lab  coat)  reduced
the  likelihood  of  overall  satisfaction  by  99%  (aOR  =  0.01
[95%  CI 0.00---0.04],  p <  0.001).  It has already  been  estab-
lished that  respect,  empathy,  and  effective  communication
between  physician  and  patient  are  central  elements  in build-
ing  patient  satisfaction.16,17

On  the other  hand,  negative  communication  in  the  hos-
pital  environment,  manifested  as  Rudeness,  Disdain,  and
Aggression  (RDA),  is a  recognized  problem  in healthcare
systems  that  increases  levels  of stress,  depression,  and
the  intention  to  leave the  profession  among healthcare
workers.  It  has  also  been  associated  with  worse  clini-
cal  outcomes,  including  mortality.18 Approximately  40%  of
physicians  report  that  RDA significantly  affects  their  work-
day,  and  7%  commit  clinical  errors  for this  reason,  which can
negatively  impact  patient  satisfaction.16

Disrespectful  behavior  reduces  the  likelihood  that
patients  will  voice their  concerns,  ask  questions,  or  even
share  relevant  information.  Poor  communication  skills
reduce  the  probability  that  patients  will  understand  the
information  and  feel  satisfied  with  the  bedside  manner.17

The  hospital  environment  also  affects  physician  behav-
ior,  especially  since  there  is  an institutional  tendency  to
ignore  problems  of  frustration,  poor  communication,  and
disrespect  among  healthcare  professionals.18,19 These  issues
often  occur  in high-stress  settings  that  can  increase  individ-
ual  feelings  of  anxiety,  insecurity,  depression,  aggression,
narcissism,  and  even  trigger  a ‘‘survival  mode’’  response
that  reduces  empathy.16

Recommendations

• Establish  an interdisciplinary  committee  (including
administrative  staff,  physicians  with  varying  levels  of
experience,  and  nursing  personnel)  to  thoroughly  analyze
and  clearly  define  disrespectful  behavior  among  institu-
tional  staff  and  toward  patients.  This  committee  should
provide  a list  of  practical  examples  to  help  identify
such  behavior  and  specify  a  course  of  action  when  it
is  detected.  A  zero-tolerance  policy  should  be  imple-
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mented,  with  interventions  ranging  from  educational
programs  to  disciplinary  measures,  accompanied  by  a
non-retaliation  policy  to  protect  those  who  report  mis-
conduct.  Evidence  shows  that  these  types  of institutional
policies  increase  the  effectiveness  of  addressing  these
issues.20

• Create  a  professional  code  of  conduct that  clearly  defines
the  expected  behavior  for  every  member  of  the insti-
tution,  to  improve  quality  outcomes  (without  assuming
that  staff  already  know  these expectations).  Behavioral
changes  within  a community  often  occur  when  a  principle
is  collectively  accepted  as  an absolute  truth,  for  example,
‘‘Absolutely  everyone  deserves  respect’’.21

• Training  in  ‘‘agenda-setting’’;  this approach  is  based  on
allowing  the  patient  to  initially  express  all  their  concerns
and  then  prioritizing  and  negotiating  with  them  the most
relevant  issues  to  address  during  the  consult  or  later  if
necessary.

Verbal  and  nonverbal  communication

Voice  tone  had  the  lowest  percentage  of  high  satisfaction
(214  [49%]),  and speech  speed,  although  minimal,  was  the
most  dissatisfying  component  in this domain  (17  [3.9%]).
Previous  studies  have reported  that  physicians  who  speak
quickly  may  convey  more  information,  demonstrate  atten-
tiveness  and  care  toward  the  patient,  and even  appear
more  persuasive,  which  is  generally  perceived  as  a  positive
factor  in  patient  satisfaction  (p  < 0.01).  It has  also  been
shown  that  high-pitched  tones  reduce  patient  satisfaction
(p < 0.001).  However,  both  tone and  speech  speed  become
less  relevant  when  the physician  possesses  strong  profes-
sional  credentials  (degrees,  academic  training,  recognized
employment,  etc.).21 Dissatisfaction  with  the professional’s
self-introduction  with  name  and  title  was  zero,  compared
to  66%  (289)  of  patients  who  reported  being  highly  satisfied
in  this  area.

Non-verbal  language  was  rated  positively  (272  [62.2%]).
This  aspect  is  positively  associated  with  patients’  sense  of
well-being,  self-esteem,  and  social  processes,  even  in  the
absence  of  other  comfort  strategies.22 Gestures  such  as  nod-
ding,  maintaining  eye  contact,  eyebrow  movements,  as well
as  the  amount  and  location  of  physical  contact,  also  influ-
ence  patient  satisfaction.  However,  in the present  study,
only  the  absence  of  a  white  lab  coat  had  a  significant  impact
on  satisfaction,  reducing  its  likelihood  by  93.7%  (aOR  =  0.06
[95%  CI  0.02---0.25],  p <  0.001).23

Recommendations

• The  physicians  should  introduce  themselves  by  name
and  title  to communicate  their  professional  credentials,
maintain  a  moderate-to-fast  speaking  pace,  and  avoid
unnecessarily  raising  their  voice  when  speaking with
patients.

•  It  is  advised  to  consistently  wear  a  white  lab  coat  during
consult  and  to  use  gestures  such as  a light  touch  on  the
shoulder,  forearm,  or  hand,  or  a  handshake  when  greeting
patients.

Consult  timing

There  was  an adequate  level  of  satisfaction  with  the  20-
minute  consult  (246  [56.3%]).  Previous  studies  have  reported
satisfaction  rates  as  high  as  74%  with  consults  lasting  as  lit-
tle  as  12.1  minutes  (p <  0.001,  r =  0.38),  with  a 0.04-point
increase  in  satisfaction  for each  additional  minute  of consult
time  (p =  0.001  [95% CI  0.01---0.06]).24 A positive  associa-
tion  has also  been  found  in consultation  lasting  9.85  ±  0.37
minutes  (p  =  0.005).

Efficient  administrative  processes  ---  such as  fast appoint-
ment  scheduling,  quick  billing  procedures,  and  effective
communication  with  administrative  staff  ---  have  been  shown
to  increase  patient  satisfaction  by 3.58  times  (aOR  =  3.59
[95%  CI  2.36---5.42],  p < 0.001).25 Although  waiting  time  typ-
ically  impacts  overall  satisfaction,  in this  study  population,
it  was  not  statistically  significant.  Despite  average  waiting
times  of up  to  64  minutes,  57% of  patients  reported  being
satisfied  (p = 0.001).

Recommendations

• Physicians  should maintain  the  current  consult  duration
(20-minutes)  and ensure  punctuality.

• The  institution  must  provide  the necessary  tools  and
staff  to  facilitate  appointment  scheduling  and  billing
procedures.  Additionally,  it should  ensure  effective
communication  between  different  teams  (both  medical
and  non-medical)  to  streamline  care  processes.

Privacy

Less  than  50%  (190)  of  patients  reported  being  satisfied
with  privacy  during  the  medical  photographs.  In  the  litera-
ture,  most  patients  (79.2%)  report  satisfaction  with  medical
photography,  and many  express  contentment  in  contribut-
ing  to  research,  particularly  when institutional  cameras
are  used.  Taking  photos  with  smartphones  may  cause  dis-
trust  and  be perceived  as  unprofessional,  although  one
study  reported  a 79%  acceptance  rate  for  smartphone
photography.26

Privacy  can influence  a  patient’s  decision  to allow  phys-
ical  examination  or  to  share  relevant  information.  In  one
study,  10%  of  patients  declined  a physical  examination
due  to  privacy  concerns;  closing  doors  or  providing  cur-
tained  areas  increased  the perceived  privacy  from  21%  to
89%.27

Recommendations

• Always  close  the  door  or  use  curtains  to  ensure  patient
privacy.

• Always  use  informed  consent  to  take  medical  pictures,
clearly  explain  to  the  patient  the measures  taken  to
ensure  the security  and  confidentiality  of the pictures,
and  communicate  the purpose  and academic  value  of the
photographs.

•  Whenever  possible,  use  an institutional  camera  for  a pho-
tograph.
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Teaching  activity

The  participation  of students  during the  clinical  interview
decreased  the likelihood  of overall  patient  satisfaction  by
87%  (aOR  = 0.13  [95%  CI  0.04---0.42],  p <  0.001).  In  the
review  by  Mol et  al.  (2011),  the presence  of  students  did  not
affect  patient  satisfaction  and  was  actually  associated  with
benefits  such  as  longer  consult  times,  more  thorough  exam-
inations,  and  improved  patient  education.28 Other  studies
have  shown  that  patients  report  greater  satisfaction  when
students  are  present,  as  they feel  altruistic and  believe  they
are  contributing  to  the students’  education.28

Since  the  presence  of  students  can  limit  a  patient’s  will-
ingness  to share  intimate  or  emotional  issues,  this may
have  influenced  these results,  particularly  considering  that
many  dermatological  conditions  are  associated  with  feel-
ings  of  stigmatization  or  embarrassment,  often  related  to
the  anatomical  location  of  the  lesions.27

Recommendations

•  Always  ask  the patient,  before  starting  the consult,
whether  they  agree  with  the participation  of  students.

•  Even  if the  patient  authorizes  student  involvement,  it  may
be  advisable  to ask  the  students  to  step  out  of  the  consult
to  allow  the patient  to discuss  any  intimate  or  emotional
aspects.

Infrastructure

Paradoxically,  discomfort  during  the physical  examination
was  associated  with  a  higher  probability  of overall  satis-
faction  (aOR  = 25.76  [95%  CI  4.46---190.04],  p  =  0.001).
Although  this  association  may  reflect  a  real phenomenon  ---
for  example,  that  patients  perceive  thorough,  uncomfort-
able  examinations  as  indicators  of  careful  medical  attention
---  it  could  also  result  from  reporting  bias  or  the limitations
of  sample  size.  Another  possibility  is  that  under  conditions
involving  respectful  bedside  manner,  presence  of a  physi-
cian  wearing  a white  lab  coat,  and absence  of students,
discomfort  becomes  less  relevant.

In  patients  with  disabilities,  studies  have  shown  that  27%
are  not  examined  on  the  doctor’s  office  table,  which is  asso-
ciated  with  a lower  likelihood  of  rating the  physician’s  care
and  work  positively  (59%  and  39%, respectively).29

The  size  of  the doctor’s office  is  related  to  the  patient’s
sense  of  privacy;  small spaces  where  patients  can  overhear
other  conversations  reduce  satisfaction  from  36%  to  14%.

Recommendations

•  At  an  institutional  level,  it  is  important  to  ensure that
doctors’  offices  are  either sufficiently  spacious  or  provide
adequate  privacy  so  that  clinical  interactions  cannot  be
overheard  outside.

Study  limitations

An  important  strength  of  this  study  is  that it evaluates  a
wide  variety  of aspects  related  to  healthcare,  providing
a  comprehensive  context  to  understand  this  phenomenon.

Additionally,  the  parameters  of  the  multivariate  regression
model  were  adequate,  suggesting  that  the variables  used
can  discriminate  between  satisfied  and  dissatisfied  patients.

However,  several  limitations  must  be  considered,  such
as  the cross-sectional  nature  of  the  study,  which  prevents
establishing  causal  relationships.  It  is  important  to  note
that  the  measurement  of  satisfaction  is  subject  to  social
biases,  and  the  factors  impacting  it vary  considerably  across
populations.  For  this  reason,  unusual  outcomes,  such as  dis-
comfort  during  physical  exam,  require  verification  through
additional  analyses,  ideally  using  hierarchical  models  or  sen-
sitivity  analyses.

Another  limitation  common  to  all  studies  evaluating
satisfaction  is the complexity  of analyzing  all possible  fac-
tors  related  to  satisfaction  and appropriately  measuring
them  to  avoid  collinearity  issues.  It is  important  to include
aspects  related  to technology  (virtual  appointment  schedul-
ing,  scheduling  methods,  preferred  contact  methods,  use
of  medical  instruments  during consult,  etc.),  which are
increasingly  common  in medical  practice.

Analytical  studies  are recommended  to  assess  the  direc-
tion  of  causal  relationships,  as  well  as  qualitative  analyses  to
explore  patients’  subjective  perceptions  in depth,  and  even
more  so,  experimental  evaluations  of  educational  interven-
tions  aimed  at improving  the  relational  competencies  of
physicians  and  students.

Conclusions

This  study  offers  a comprehensive  evaluation  of  patient
satisfaction  during  dermatological  consultations,  examin-
ing  various  domains  such  as  physician-patient  interaction,
verbal  and non-verbal  communication,  waiting  times, pri-
vacy,  teaching  activities,  and infrastructure.  Most  patients
reported  high  overall  satisfaction  with  the medical  inter-
view,  physician’s  behavior,  and physical  examination.

Statistical  analysis  showed  significant  differences
between  groups  in all  domains  and  identified  key  factors
affecting  patient  satisfaction.  Notably,  unsatisfactory
physician  behavior,  discomfort  during  the physical exam,
the presence  of  students  during  the  interview,  and the
lack  of  a  white  lab  coat  worn  by  the  physician  significantly
decreased  the  likelihood  of  overall  satisfaction.

The  multivariate  regression  model  demonstrated  moder-
ate  explanatory  power,  supporting  the  clinical  and  statistical
importance  of  the  variables  studied.  However,  limitations
related  to  the cross-sectional  design  and the complexity  of
measuring  satisfaction  accurately  ---  due  to  possible  social
biases  and  population  differences  ---  are recognized.

This  study  emphasizes  the need  for  further  analytical,
qualitative,  and experimental  research  to  better  under-
stand  patient  perceptions,  establish  causal  relationships,
and  evaluate  interventions  aimed  at  improving  the  relational
skills  of  healthcare  providers  and  medical  students.

ORCID ID

Silvia  Alejandra  Prada:  0000-0002-3256-0331
Daniela  Chaparro:  0000-0002-8848-7882

7



M.  Gahona,  S.A.  Prada  and  D. Chaparro

Financial support

This  research  did  not  receive  any  specific  grant  from  funding
agencies  in  the public,  commercial,  or  not-for-profit  sectors.

Authors’ contributions

Manuel  Gahona:  Conceptualization;  Data  curation;
Resources;  Writing-original  draft.

Silvia  Alejandra  Prada:  Conceptualization;  Resources;
Formal  analysis;  Writing-original  draft.

Daniela  Chaparro:  Conceptualization;  Data  curation;
Writing-original  draft.

Research  data availability

The  entire  dataset  supporting  the results  of  this  study  was
published  in  this article.

Conflicts of  interest

None  declared.

Editor

Sílvio  Alencar  Marques.

References

1. World Health Organization. Quality health services [Inter-
net]; 2020 [cited 2025 Apr 24]. Available from: https://www.
who.int/es/news-room/fact-sheets/detail/quality-health-services

2. Manual para la elaboración de políticas y estrategias nacionales
de calidad. Un enfoque práctico para elaborar políticas y
estrategias destinadas a mejorar la calidad de la atención.
Washington (DC):  Organización Panamericana de la  Salud; 2018.

3. Granado de la Orden S,  Rodríguez Rieiro C, Olmedo Lucerón
M del C, Chacón García A, Vigil Escribano D,  Rodríguez Pérez
P. Diseño y validación de un cuestionario para evaluar la satis-
facción de los pacientes atendidos en las consultas externas
de un hospital de Madrid en 2006. Rev Esp Salud Publica.
2007;81:637---45.

4. Prakash B. Patient satisfaction. J  Cutan Aesthet Surg.
2010;3:151.

5. Toledano MCL, Cantarero IL, López VEG, Cuesta RC, Montero RC.
La  satisfacción del paciente como componente de la  calidad en
las unidades de diálisis. Enferm Nefrol. 2016;19:125---33.

6. Al Shammrie FF, Alanazi WS, Alduheim MA, Alenazi AA,
Alhamazani YS, Alkhuraisi FY, et  al. Factors affecting patient
satisfaction in dermatology clinics in Saudi Arabia. Cureus.
2022;14:e32193.

7. Resolución No. 008430 de 1993 (Oct. 4, 1993).
8. Lucía V, Osorio D. Satisfacción de los pacientes con el  cuidado

brindado en el  departamento de dermatología de una clínica
universitaria. Med UPB. 2014;33:124---8.

9. Goodrich GW, Lazenby JM. Elements of patient satisfaction: an
integrative review. Nurs Open. 2023;10:1258---69.

10. Graham B. Defining and measuring patient satisfaction. J  Hand
Surg. 2016;41:929---31.

11. Prada-García C, Benítez-Andrades JA. Evaluation of  the satis-
faction of patients seen in the dermatology department of a
spanish tertiary hospital. Healthcare (Basel). 2022;10:1560.

12. Nwankwo C, Houpe JE, Ho BVK, Seger EW, Wu  DJ, Rajpara A. A
multi-site survey study of patient satisfaction with telederma-
tology.  Kans J Med. 2022;15:307---10.

13. Cohen JL, Fagien S, Ogilvie P, De Boulle K,  Carruthers J, Cox SE,
et al. High patient satisfaction for up to 6  months with onabo-
tulinumtoxina treatment for upper facial lines. Dermatol Surg.
2022;48:1191---7.

14. Santiago S, Lu J. Patient satisfaction in teledermatology: an
updated review. Curr Dermatol Rep. 2023;12:23---6.

15. Miller J, Jones E. Shaping the future of  teledermatology: a
literature review of  patient and provider satisfaction with syn-
chronous teledermatology during the COVID-19 pandemic. Clin
Exp Dermatol. 2022;47:1903---9.

16. Bradley V, Liddle S,  Shaw R, Savage E, Rabbitts R, Trim C, et al.
Sticks and stones: investigating rude, dismissive and aggressive
communication between doctors. Clin Med.  2015;15:541.

17. Grissinger M.  Disrespectful behavior in health care: its impact,
why it arises and persists, and how to address it --- part 2. P T.
2017;42:74.

18. Zimmerman T, Amori G. The silent organizational pathology of
insidious intimidation. J Healthc Risk Manag. 2011;30:5---6, 8-15.

19. Budin WC, Brewer CS, Chao YY, Kovner C. Verbal abuse from
nurse colleagues and work environment of early career regis-
tered nurses. J  Nurs Scholarsh. 2013;45:308---16.

20. Rodziewicz TL, Houseman B, Vaqar S,  Hipskind JE [cited
2025 Apr 28]; Available from: Medical error reduction
and prevention. StatPearls; 2024 https://www.ncbi.nlm
.nih.gov/books/NBK499956/

21. Kramer M, Schmalenberg C. Securing ‘‘good’’ nurse/physician
relationships. Nurs Manage. 2011;34:34---8.

22. Liu S, Zhang M, Gao B, Jiang G. Physician voice characteris-
tics and patient satisfaction in online health consultation. Info
Manag. 2020;57:103233.

23. Sharkiya SH. Quality communication can improve patient-
centred health outcomes among older patients: a rapid review.
BMC Health Serv Res. 2023;23:1---14.

24. Torres-Reyes ED, Carranza-Guzmán FJ, Tamez-Rodríguez AR,
Álvarez-Villalobos NA. Correlation between consultation time
and patient’s satisfaction in primary care. Rev Med Inst Mex
Seguro Soc. 2023;61:759---66.

25. Maesaroh S, Fauziah ni N, Putri IRR, Ulhaq MZ, Rokhmatun PN,
Zamani A, et  al. Hospital administration as factors associated
with patient satisfaction: a meta-analysis. J Health Policy Mana-
gement. 2022;7:227---334.

26. Kim W, Sivesind T. Patient perceptions of dermatologic photog-
raphy: scoping review. JMIR Dermatol. 2022;5:e33361.

27. Aberer E, Hiebler-Ragger M,  Zenker M, Weger W, Hofer A,
Unterrainer HF. Facets of  shame are differently expressed in
dermatological disease: a prospective observational study. Br J
Dermatol. 2020;183:169.

28. Mol SSL, Peelen JH, Kuyvenhoven MM. Patients’ views on student
participation in general practice consultations: a comprehen-
sive review. Med Teach. 2011;33:e397---400.

29. Morris MA, Maragh-Bass AC, Griffin JM, Finney Rutten LJ, Lagu
T,  Phelan S. Use of accessible examination tables in the pri-
mary care setting: a survey of  physical evaluations and patient
attitudes. J Gen Intern Med. 2017;32:1342---8.

8

https://www.who.int/es/news-room/fact-sheets/detail/quality-health-services
https://www.who.int/es/news-room/fact-sheets/detail/quality-health-services
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0010
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0015
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0020
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0025
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0030
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0040
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0045
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0050
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0055
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0060
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0065
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0070
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0075
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0080
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0085
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0090
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0095
https://www.ncbi.nlm.nih.gov/books/NBK499956/
https://www.ncbi.nlm.nih.gov/books/NBK499956/
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0105
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0110
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0115
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0120
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0125
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0130
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0135
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0140
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145
http://refhub.elsevier.com/S0365-0596(25)00170-9/sbref0145

	Patient satisfaction as a quality indicator in dermatological care: cross-sectional study in two tertiary institutions wit...
	Introduction
	Objective
	General objective
	Specific objectives

	Methods
	Analysis plan
	Ethical considerations
	Risks and benefits

	Results
	Factors associated with patient satisfaction

	Discussion
	Medical interaction
	Recommendations

	Verbal and nonverbal communication
	Recommendations

	Consult timing
	Recommendations

	Privacy
	Recommendations

	Teaching activity
	Recommendations

	Infrastructure
	Recommendations

	Study limitations

	Conclusions
	ORCID ID
	Financial support
	Authors' contributions
	Research data availability
	Conflicts of interest
	References


