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Abstract:
Introduction: The OQLQ is the most widely used orthognathic patient-reported outcome measure, but an officially
translated and validated Arabic version has not been available; prior Arabic use has been informal and untested. This
study provides the first cross-cultural adaptation and psychometric evaluation (OQLQ-Ar) in Saudi adults.

Methods: Following international cross-cultural adaptation guidelines, the OQLQ underwent independent forward
translation, back translation, and expert panel reconciliation. In a prospective, single-center cohort, patients self-
administered the Arabic OQLQ (n = 74, 28 males, 46 females, aged 30 ± 4.6) at five treatment stages (pre-treatment,
post-orthodontics,  1-week  post-surgery,  debonding,  1-year  retention).  Test–retest  reliability  was  examined  in  15
clinically stable participants who repeated the questionnaire after a 2-week interval. Responsiveness was assessed in
a longitudinal subsample of 12 patients evaluated before and after surgery. Construct validity was explored through
correlations with a visual-analogue scale (VAS) for overall satisfaction with facial appearance and surgery.

Results: Cronbach’s α for the total scale was 0.92, indicating excellent internal consistency. Test–retest Spearman
correlations (r) ranged from 0.60 (awareness of dentofacial aesthetics) to 0.88 (oral function), meeting the ≥0.70
reliability  benchmark in three of  four domains.  Construct  validity  was supported by a weak-to-moderate positive
correlation  between  total  OQLQ  score  and  VAS  satisfaction  (r  =  0.34;  p  <  0.05).  Statistically  significant
improvements were observed in the total score after surgery and the facial-aesthetics domain (median change = −24
points; p < 0.001).

Discussion:  Psychometric  performance of  the Arabic  OQLQ was strong:  internal  consistency was excellent,  and
domain  test–retest  was  acceptable  in  most  scales,  though  awareness  was  lower.  Expected  post-surgical
improvement—greatest in facial  aesthetics—demonstrates responsiveness,  and correlations with VAS satisfaction
support construct validity. These findings extend OQLQ evidence to Arabic-speaking adults with dentofacial deformity
and justify broader validation work.

Conclusion: The cross-culturally adapted Arabic OQLQ shows sufficient preliminary measurement support for use in
research and exploratory outcome tracking in orthognathic care. Larger multi-center studies should confirm factor
structure, test longitudinal invariance, and evaluate integration with clinical severity indices (e.g., IOFTN) before
widespread clinical adoption.

Keywords: Arabic, Orthognathic quality of life questionnaire (OQLQ), Orthognathic surgery, Quality of life, Saudi
Arabia.
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1. INTRODUCTION
Orthognathic surgery is primarily performed to correct

functional  and  aesthetic  issues  related  to  the  jaw  and
dentofacial  deformities,  making  it  crucial  to  measure  not
only  clinical  outcomes  but  also  the  broader  psychosocial
effects of the surgery [1]. In both the United States and the
United  Kingdom,  at  least  5% of  the  general  population  is
estimated  to  possess  pronounced  dentofacial  deformities,
often involving complex malocclusions, such that orthogna-
thic surgery is clinically indicated [2]. Orthognathic surgery
is not only a corrective procedure for skeletal discrepancies
affecting occlusion and facial harmony, but can significantly
improve  quality  of  life  through  functional  gains  (e.g.,
chewing, speech, airway optimization) and aesthetic enhan-
cement [3]. These outcomes are best appreciated through
comprehensive,  patient-reported  measures  such  as  vali-
dated tools like the Orthognathic Quality of Life Question-
naire (OQLQ).

The  OQLQ is  a  vital  tool  used  to  assess  the  impact  of
orthognathic  surgery  on  a  patient's  quality  of  life.  The
OQLQ,  developed  by  Cunningham  et  al.  [4,  5],  is  a
condition-specific instrument designed to assess the impact
of dentofacial deformities and the benefits of orthognathic
surgery on patients'  quality  of  life.  It  consists  of  22 ques-
tions divided into four clinically meaningful domains: Facial
Esthetics, Oral Function, Awareness of Facial Deformities,
and Social Aspects of the Deformity. Patients respond on a
scale from 0 (“it does not bother me”) to 4 (“it bothers me a
lot”), with total scores ranging from 0 to 88; lower scores
indicate better quality of life. The OQLQ has demonstrated
good validity, reliability, and responsiveness, in its original
English  form  and  in  subsequent  translations,  making  it
useful  for  both  clinical  trials  and  quality  assurance  in
orthognathic  treatment.  It  captures  aesthetic,  functional,
psychological,  and  social  dimensions  relevant  to  patients
undergoing orthognathic surgery [4, 5].

The OQLQ provides a structured, validated approach to
understanding  how  surgical  interventions  affect  patients'
lives  across  the  dimensions  of  facial  aesthetics,  oral
function,  social  interaction,  and  self-confidence  [6].  The
OQLQ is important as it can also quantify subjective expe-
riences, offering a comprehensive evaluation of treatment
outcomes from the patient's  perspective [7].  This is  parti-
cularly  significant  in  the  context  of  orthognathic  surgery,
where  the  success  of  the  procedure  is  often  judged  not
solely by the surgeon's technical  achievement but also by
the extent to which the patient's quality of life is improved

[8].  By  capturing  data  on  factors  such  as  self-confidence,
facial  aesthetics,  and  social  interactions,  the  OQLQ helps
clinicians  and  researchers  identify  the  benefits  and  chal-
lenges faced by patients, guiding both clinical practice and
future research [1].

The OQLQ was developed just over twenty years ago to
measure QoL changes in patients with dentofacial deformi-
ties undergoing orthognathic surgery [4, 5], and it remains
the only questionnaire for  this  purpose [9].  As a result,  it
has  been  used  extensively  in  observational  studies  eva-
luating  the  impact  of  orthognathic  surgery  on  the  QoL  of
patients  with dentofacial  deformities,  with a  recent  meta-
analysis  confirming  the  generally  positive  impact  of  the
procedure [10].  The instrument has high validity and reli-
ability  [4,  5]  and,  given  its  utility  in  assessing  patient-
reported QoL outcomes after  orthognathic  surgery,  it  has
been  used  worldwide  after  translation  and  validation  in
several languages, including Spanish [7, 11], Serbian [12],
German [13], Portuguese [14, 15], Chinese [16], Dutch [17],
and Swedish [18]. Validating the Arabic translation of the
Orthognathic  Quality  of  Life  Questionnaire  (Ar-OQLQ)  is
essential to ensure that the instrument accurately captures
the  experiences  and  quality  of  life  of  Arabic-speaking
patients undergoing orthognathic surgery. Arabic versions
of the OQLQ have also been used to assess QoL before or
after  surgery  in  patients  in  Middle  Eastern  and  North
African (MENA) countries [19-26]. However, none of these
studies performed formal  psychometric  evaluations of  the
translated  versions,  namely  assessing  the  reliability  (how
consistent the results are), the validity (whether the ques-
tionnaire measures what it is supposed to measure), or the
responsiveness  (ability  to  detect  clinically  important
changes  over  time,  even  if  small).

This study aimed to assess the reliability, validity, and
responsiveness of an Arabic version of the OQLQ in a cohort
of  Saudi  Arabian  patients  with  malocclusions  and  dento-
facial deformities.

2. MATERIALS AND METHODS

2.1. Translation Process
The OQLQ instrument comprises 22 items and is divided

into four dimensions: social aspect of dentofacial deformity
(eight  items);  facial  aesthetics  (five  items);  oral  function
(five items); and awareness of dentofacial aesthetics (four
items)  [4,  5].  The  items  are  rated  on  a  four-point  Likert
scale,  and  the  total  score  ranges  from  0  to  88.  A  higher
score indicates a lower quality of life [4, 5].
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The translation process used an established method for
adapting  health  questionnaires  [27,  28],  where  the  ques-
tionnaire  undergoes  translation  and  back-translation  by
bilinguals, followed by consultation with professionals. The
first  translation  into  Arabic  was  carried  out  by  an  inde-
pendent  bilingual  professional  translator  with  Arabic  as
their first language, who was asked to maintain conceptual
equivalence. Then, the first version of the Arabic translation
was  back-translated  into  English  by  another  independent
professional  translator.  The  committee  of  professionals
included the authors (orthodontists, oral and maxillofacial
surgeons,  a  methodologist,  and  a  dental  public  health
professional), two dental interns, and both the forward and
backward  translators,  who  reviewed  the  translations  and
determined  whether  the  translated  and  original  versions
achieved semantic, idiomatic, experiential, and conceptual
equivalence.  Any  discrepancies  were  resolved,  and  mem-
bers  of  the  expert  committee  reached  a  consensus  on  all
items used to generate a prefinal version of the translated
questionnaire. For pilot testing, five volunteers were asked
to  respond  to  each  questionnaire  item  and  report  any
difficulty  in  interpreting  or  answering the  questions.  This
was  done  to  assess  general  comprehension  and  cultural
appropriateness.  Following  any  necessary  changes  after
piloting,  the  final  Arabic  translation  process  was  deemed
adequate (Supplementary Table S1).

2.2. Study Design, Participants, and Ethical Approval
This study is reported according to the STROBE state-

ment  for  cross-sectional  studies  [29].  All  Arabic  speaking
adults (≥18 y) with moderate–severe malocclusions and/or
dentofacial  deformities  receiving  orthognathic  care  at  a
specialized private centre in Saudi Arabia were invited to
participate.  Exclusion  criteria  included  syndromic  cranio-
facial anomalies, prior jaw surgery outside the study treat-
ment  sequence,  cognitive  or  literacy  barriers  preventing
self-completion, or incomplete baseline questionnaire data.
A  clinically  stable  subsample  repeated  the  questionnaire
after 2 weeks for test–retest reliability; a surgical subsample
was assessed pre and post surgery to evaluate responsive-
ness.  This  was a prospective,  cross-sectional,  longitudinal
study  of  a  non-probabilistic  convenience  sample  of  adult
patients  seeking  orthognathic  treatment.  All  Arabic
speaking  adults  (≥18 y)  with  moderate–severe  malocclu-
sions and/or dentofacial deformities receiving orthognathic
care  at  a  specialized  private  center  in  Saudi  Arabia  were
invited to participate. Exclusion criteria included syndromic
craniofacial anomalies, prior jaw surgery outside the study
treatment sequence, cognitive or literacy barriers preven-
ting self-completion, or incomplete baseline questionnaire
data.  A clinically stable subsample repeated the question-
naire  after  2 weeks  for  test–retest  reliability;  a  surgical
subsample was assessed pre and post surgery to evaluate
responsiveness. All participants were fully informed of the
study protocol and provided written informed consent.

Recruitment was carried out between January 2021 and
December  2022 in  Jeddah,  Saudi  Arabia.  The  sample  size
was  determined  based  on  the  recommendation  that  scale
validation studies should include at least 5 participants per
questionnaire item. Given that the OQLQ contains 22 items,
a  minimum sample  size  of  110 participants  was  targeted.

However,  due to  recruitment  challenges,  the final  sample
included 74 participants, which still exceeded the minimum
requirement  of  3  participants  per  item  (66  participants)
suggested by some scale development experts.

Participants in the longitudinal sample (n=74) attended
a private orthodontic practice for orthognathic treatment.
Each  patient  was  invited  to  complete  a  questionnaire
[Supplementary  Table  S1.],  that  included  basic  infor-
mation about the reasons for surgery, the OQLQ itself, four
questions asking to what extent pain/discomfort, chewing,
appearance, and speaking had been affected by the surgery,
and  a  visual  analog  scale  (VAS)  to  rate  the  overall  satis-
faction with orthognathic treatment. Patients were asked to
complete the questionnaire at various times throughout the
treatment  journey:  before  starting  treatment,  after  ortho-
dontic  treatment  but  before  surgery,  after  surgery  (at
follow-up), at debonding, and after one year with retainers.
A subgroup of patients (n=12) completed the questionnaire
both before surgery (before treatment or after orthodontic
treatment) and after surgery (after one year with retainers).
To examine test-retest reliability, 15 patients attending King
Abdulaziz  University  Hospital  for  orthognathic  treatment
also completed the same questionnaire twice at a two-week
interval.

2.3. Statistical Analysis
Data  were  analyzed  using  SPSS  v22  (IBM  Statistics,

Chicago, IL). The normality of continuous data was assessed
with the Shapiro-Wilk test. Means (standard deviation, SD)
and  medians  (interquartile  range,  IQR)  are  presented  for
quantitative  data,  while  frequencies  and  percentages  are
presented for all qualitative data. The chi-square test was
used  to  compare  the  proportions  of  two  variables.  The
Mann-Whitney  U  test  was  used  to  compare  QoL  scores
between two groups, and the Wilcoxon signed-rank test was
used to compare QoL scores among three or more groups.
Internal  consistency  was  assessed  in  the  entire  study
population using Cronbach’s α coefficient,  which is  consi-
dered good if ≥ 0.70 (excellent if ≥ 0.90) [30]. Test-retest
reliability  was  determined  using  Spearman's  rank  corre-
lation  coefficient  (r)  [30],  as  were  correlations  between
satisfaction levels and QoL. A p-value <0.05 was considered
statistically significant.

3. RESULTS

3.1. Baseline Characteristics of the Study Population
The baseline characteristics of the study population are

shown in Table 1. Of the 74 participants, 46 (62.2%) were
female, and the average age was 30 ± 4.6 years (range 20 –
44). Most patients were seeking treatment due to concerns
with both orofacial appearance and function, which neces-
sitated  a  range  of  surgical  solutions  to  one  or  both  jaws
(83.8% of cases) that most commonly included asymmetric
mandibular  setback  (51.4%)  and  maxillary  advancement
(25.7%).

3.2. Reliability of the Arabic Version of the OQLQ
Seventy-four  patients  completed  the  Arabic  version  of

the OQLQ either before or after surgery. Across the entire
study population (n=74), Cronbach’s α coefficient for inter-
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nal  consistency  was  0.92,  denoting  “excellent”  internal
consistency.

Table  1.  Baseline  characteristics  of  the  study
population  (cross-sectional  data,  n=74).

Variable - Frequency Percent

Sex
Male 28 37.8
Female 46 62.2

Age (Years) Mean ± SD (range) 30 ± 4.6 (20-44)

Angle’s
classification of
deformity

Class I 5 6.8
Class II 13 17.6
Class III 47 63.5

Facial type
Mesocephalic 24 32.4
Brachycephalic 4 5.4
Dolichocephalic 25 33.8

Vertical

Deep bite 11 14.9
Anterior overbite 17 23
Posterior cross bite 3 4.1
Vertical maxillary excess 5 6.8
Multiple responses 12 16.2

Transverse
Unilateral 5 6.8
Bilateral posterior cross bite 18 24.3

Surgical
treatment details

Maxillary advancement 19 25.7
Maxillary segmental setback 1 1.4
Maxillary impaction 16 21.6
Advancement and impaction 18 24.3
Multiple responses 8 5.4
Mandibular advancement 20 27
Mandibular segmental setback 5 6.8
Mandibular asymmetric setback 38 51.4

Jaws operated on
Maxilla 1 1.4
Mandible 2 2.7
Both 62 83.8

Reasons for
surgery

Appearance 15 20.3
Function 17 23
Confidence 3 4.1
Appearance and function 16 21.6
Appearance and confidence 1 1.4
Function and confidence 2 2.7
All 17 23

Fifteen  individuals  from  a  separate  cohort  of  patients
attending the University Hospital were invited to complete
the questionnaire and repeat it two weeks later. Test-retest
reliability  assessed  in  these  15  individuals  was  between
0.601 and 0.879 (Table 2). All questions showed “excellent”
test-retest  reliability  (Spearman’s  correlation  (r)  ≥  0.75
[30]),  apart  from  the  awareness  of  dentofacial  deformity,
which was “good” (r = 0.601).

3.3. Validity of the Arabic Version of the OQLQ
Validity of the OQLQ was measured with respect to two

variables  that  might  be  expected  to  be  related  to  QoL  in
patients  with  dentofacial  deformity  undergoing  orthogna-
thic surgery: subjective effect on appearance after surgery
(measured using a Likert scale) and overall satisfaction with
surgery  (measured  with  a  VAS).  The  overall  OQOL  and

facial  esthetics  domain  scores  were  weakly  but  positively
correlated  with  VAS-recorded  satisfaction  with  surgical
treatment (Table 3). Further supporting the hypothesis that
OQLQ is valid for measuring QoL in orthognathic surgery
patients,  overall  OQLQ  scores  were  significantly  lower
(better  QoL) in patients  who felt  that  their  overall  appea-
rance  was  better  after  surgery  (median  9,  IQR  7-11)
compared  with  those  who  felt  that  their  appearance  was
only a little better (median 18.5, IQR 13.5-24) or a lot worse
(median 15, IQR 5-35) after surgery (p  < 0.001, Wilcoxon
signed-rank test).

Table  2.  Test-retest  reliability  of  the  OQLQ  (n=15,
Spearman’s rank correlation coefficient).

Domain Correlation
Coefficient Significance

Overall 0.859 <0.001
Social aspects of deformity 0.849 <0.001
Facial esthetics 0.849 <0.001
Oral function 0.879 <0.001
Awareness of dentofacial
deformity 0.601 0.018

Table  3.  Correlation  between  VAS  responses  for
satisfaction  with  surgical  treatment  and  OQOL
scores  (n  =  74,  Spearman's  rank  correlation
coefficient).

Domain Correlation Coefficient

Overall 0.34*
Social aspects of deformity 0.35
Facial esthetics 0.437*
Oral function 0.14
Awareness of dentofacial deformity -0.05
Note: *Correlation significant at the 0.05 level.

3.4.  Responsiveness  of  the  Arabic  Version  of  the
OQLQ

The responsiveness of the Arabic version of the OQLQ
was  examined  by  comparing  scores  before  and  after
surgery in  both the entire  cohort  (n=74,  completed ques-
tionnaire either before or after surgery) and in a subset of
patients who completed the questionnaire both before and
after  surgery  (n=12)  (Table  4).  For  both  groups,  overall
OQLQ  scores  were  significantly  lower  after  surgery  than
before surgery (p < 0.0001 and p = 0.09, respectively). In
addition, in the paired analysis, scores for the facial esthe-
tics domain were significantly lower after surgery (p=0.03).

4. DISCUSSION
This study developed and formally validated an Arabic

version  of  the  OQLQ.  Data  collected  from  this  sample  of
consecutive patients attending a private practice for ortho-
gnathic  treatment  suggested  that  the  translated  version
was  conceptually  similar  to  the  English  version,  offering
initial  evidence that  the  Ar-OQLQ was valid,  reliable,  and
responsive.
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Table 4. Responsiveness of the Arabic version of the OQLQ.

-

All Data Paired Data

Before Surgery,
Median (IQR)
(n=74)

After Surgery,
Median (IQR) (n=74) p-value

Before Surgery,
Median (IQR)
(n=12)

After Surgery,
Median (IQR) (n=12) p-value

Overall 34 (21 - 42) 10 (4 - 28) <0.0001 22 (14.5 - 50.5) 11.5 (9.5 - 21) 0.09
Social aspects of deformity 5 (3 - 9) 3 (1 - 7.5) 0.279 5.5 (0 - 13) 1.5 (0 - 6) 0.236
Facial esthetics 8 (5 - 15) 5 (2 - 9) 0.159 9.5 (6 - 14.5) 6 (2.5 - 8.5) 0.03
Oral function 6 (2 - 11) 4 (2 - 7) 0.343 4.5 (3 - 10.5) 2.5 (0.5 - 7.5) 0.327
Awareness of dentofacial deformity 6 (2 - 11) 6 (2 - 11) 0.952 6 (1.5 - 9) 3 (0.5 - 6) 0.265

Although the included patients represented a range of cli-
nical  presentations  and  motivations  for  orthognathic
surgery,  generalization  of  these  psychometric  properties
was  constrained  by  the  absence  of  factor‐analytic  confir-
mation  and  convenience  sampling.  Future  investigations
that remedy these methodological limitations will markedly
enhance confidence in the instrument’s measurement pro-
perties and cultural suitability.

As  seen  with  the  original  English  version  and  other
translations  [4,  5,  7,  11,  12,  14-18],  the  Arabic  OQLQ
showed  strong  reliability,  both  in  terms  of  internal  con-
sistency (Cronbach α > 0.9) and test-retest reliability, which
was  excellent  (r  >0.75)  overall  and  for  three  out  of  four
domains. The “awareness of dentofacial deformity” domain
showed a slightly  lower reliability,  likely  due to  the small
sample size (n=15) of pretreatment patients who completed
the questionnaire twice.

The  construct  validity  was  tested  using  two  variables
related to QoL in patients with dentofacial deformity under-
going orthognathic surgery: subjective effect on appearance
after  surgery  and  overall  satisfaction  with  surgery.  While
the  exact  relationship  between  global  measures  of  satis-
faction  with  surgery  and  the  instrument  is  difficult  to
predict, the constructs are sufficiently related to expect a
correlation; indeed, this was confirmed. Both metrics were
associated  with  the  overall  OQLQ,  suggesting  adequate
construct validity of the Arabic OQLQ. The facial esthetics
subdomain was positively and significantly correlated with
satisfaction with surgical treatment, which might be expec-
ted since facial esthetics has a profound impact on quality
of life, particularly self-esteem [31]. However, correlations
between the “social aspects of deformity,” “oral function”,
and “awareness of dentofacial deformity” subdomains and
satisfaction  with  surgical  treatment  were  not  significant,
mirroring the results of the original validity testing, which
showed the lowest correlations between VAS scores and the
“oral  function”,  and  “awareness  of  dentofacial  deformity”
subdomains  [5].  Also,  as  with  previous  studies,  the  treat-
ment  showed  an  overall  positive  effect  on  QoL,  with  an
average  improvement  of  24  OQLQ  points,  similar  to  the
mean  difference  of  a  20-point  improvement  reported  in  a
previous  meta-analysis,  and  therefore  supporting  the
construct  validity  of  the  Ar-OQOL  [10].

Psychometric  performance is  generally  shaped by two
related  factors:  cultural  context,  which  governs  how
patients  interpret  and  prioritize  questionnaire  items,  and
methodological  design  choices—sample  size,  follow-up

interval,  and  assessment  schedule  that  determine  the
statistical  behavior  of  those  items.  Compared  with  the
Spanish  validation  by  Duarte  et  al.  [11],  our  Saudi-based
Arabic version exhibited even stronger internal consistency
(Cronbach’s  α  =  0.92  vs  0.87),  while  both  translations
comfortably exceeded the ≥0.70 benchmark for test–retest
reliability—though  the  Arabic  confidence  intervals  were
necessarily wider because of the smaller retest cohort. Each
version recorded a significant overall gain in OQLQ scores
after orthognathic surgery; however, only the Spanish study
detected additional improvements in the social aspects and
oral  function  domains.  These  discrepancies  may  reflect
cultural expectations or the shorter 3-month postoperative
interval  used  in  the  Spanish  protocol.  Notably,  our  multi-
stage assessment schedule was most sensitive in capturing
change  within  the  facial  aesthetics  domain,  underscoring
subtle but important differences in responsiveness between
the two cultural adaptations. This side-by-side comparison
therefore  highlights  both  the  shared  psychometric  str-
engths and the context-specific nuances of the Arabic and
Spanish OQLQ versions.

In addition, Saudi culture places a strong emphasis on
harmonious facial aesthetics, with public perception studies
indicating  that  visible  dentofacial  disharmony  can  nega-
tively impact self-esteem, marriage prospects, and employ-
ment  opportunities  [19,  23,  26,  32-34].  This  cultural
premium on facial harmony likely explains why, in studies of
Saudi patients undergoing orthognathic surgery, the facial-
aesthetics  domain  of  quality  of  life  showed  the  greatest
baseline impairment and the most significant post-operative
improvement, while functional complaints were less promi-
nent.  Such  findings  highlight  the  psychosocial  pressures
related  to  appearance  in  this  cultural  context.  Future
research,  such  as  through  cognitive  interviewing,  could
refine Arabic  questionnaire  items to  better  capture cultu-
rally specific constructs like “social acceptance”, which are
particularly  salient  in  Saudi  society.  This  nuanced  under-
standing  aligns  with  evidence  from  quality-of-life  studies
using the Arabic version of the OQLQ, which demonstrated
reliable measurement of  these culturally relevant impacts
[19, 23, 26, 32-34].

Previous translations and validations of the OQLQ have
failed  to  measure  responsiveness  (the  ability  to  detect
clinically important changes over time), which is the most
important metric to measure if a patient-reported outcome
instrument is to have clinical utility. Here, responsiveness
was  tested  through  group  comparisons  of  patients  comp-
leting the questionnaire either before or after surgery and
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in  a  subset  of  patients  who  completed  the  questionnaire
both  before  and  after  surgery  (n=12).  For  both  groups,
overall OQLQ scores were significantly lower after surgery
than  before  surgery,  similar  in  magnitude  to  OQLQ  dec-
reases observed in meta-analysis (24 vs. 20 points) [10].

For  the  entire  cohort,  there  were  no  significant  dec-
reases  in  OQLQ  scores  for  any  of  the  four  subdomains,
which  may  be  due  to  the  grouping  of  questionnaire  res-
ponses  at  two  time  points  before  surgery  (on  assessment
and after orthodontic treatment) and three time points after
surgery (after surgery (at follow-up), on debonding, and one
year with retainers).  In the paired analysis,  mirroring the
validity analysis, the facial esthetics subdomain was signi-
ficantly  improved  after  surgery;  given  that  patients  are
likely to focus on esthetics after undergoing a procedure to
alter  a  facial  deformity,  this  is  perhaps  unsurprising.
Indeed,  the  responsiveness  testing  of  the  original  ques-
tionnaire  similarly  found  that  not  all  subdomains  showed
favorable changes after surgery [5].

While the overall OQLQ scores improved markedly after
surgery, oral function and awareness of dentofacial aesthe-
tics  did  not  show  statistically  significant  changes,  and
several inter-related factors may explain this pattern. As we
know,  the  relationship  between  the  oral  function  deter-
mined by IOFTN and the dentofacial deformity discrepancy
is not straight forward (3). The baseline responses in these
domains  clustered  toward  the  favorable  end  of  the  scale,
suggesting  a  ceiling  effect  that  left  little  head-room  for
detectable  postoperative  gain.  Patients  often  compensate
functionally  before surgery and,  within the Saudi  cultural
context—where facial harmony is highly prized—may assign
lower  salience  to  chewing-  or  speech-related  items;  thus,
functional improvements do not automatically translate into
perceived  quality-of-life  gains  unless  accompanied  by
aesthetic benefits. Framed through the Wilson and Cleary
HRQoL model [35], changes at the “functional status” tier
(oral  function)  may  not  propagate  to  the  higher-order
“general  health  perception”  tier  unless  they  interact  with
culturally  salient  appearance  outcomes.  Methodological
factors  further  compound  this  issue.  Grouping  responses
across multiple postoperative stages, from one week after
surgery  to  one-year  retention,  may  have  diluted  time-
specific effects, masking subtle functional or psychosocial
changes. Future research should therefore (i) collect more
granular,  stage-specific  data,  (ii)  extend  the  test–retest
window,  and  (iii)  employ  qualitative  cognitive  interview
studies to probe item relevance and comprehension. Such
work  could  lead  to  recalibration  or  replacement  of  low-
impact  items  and  strengthen  the  oral  function  and
awareness  domains’  ability  to  capture  nuanced  postope-
rative change. This inclusion of formal qualitative methods
in  future  studies  is  likely  to  enhance  the  cultural  adap-
tations for a more robust semantic validation.

The current results may also have been limited by the
small  number of patients in the paired analysis.  Based on
recommendations  for  psychometric  validation  studies
requiring  5-10  subjects  per  item,  with  the  22-item  OQLQ
requiring a minimum of 110-220 participants, our achieved
sample  of  74  participants  represents  a  limitation  of  the
study that we acknowledge may affect our findings. As for

the  longitudinal  cohort  (n=12),  the  small  sample  size  is
another limitation for assessing responsiveness. A post-hoc
power  calculation  revealed  this  sample  size  would  only
detect  large effects  (Cohen's  d  > 0.8)  with  80% power at
α=0.05. Therefore, future studies should aim for at least 27
paired  samples  to  detect  medium  effects.  Regarding  the
test-retest  cohort  (n=15),  our  sample  size  was  calculated
based  on  detecting  an  ICC  of  0.8  with  a  95%  CI  of  0.2,
requiring 15 participants. While meeting minimum require-
ments,  a  larger  sample  would  provide  more  robust  reli-
ability estimates.

This  validated  version  of  the  OQLQ  is  expected  to
improve future QoL studies in Arabic-speaking nations. Our
responsiveness testing adds to a body of evidence from the
MENA  region  showing  that  orthognathic  treatment  im-
proves  QoL.  Previous  studies  from  Saudi  Arabia  [19],
Kuwait [20], Morocco [21], Egypt [25], and Jordan [22] all
found  that  OQLQ  total  and  sub-domain  scores  improved
after  orthognathic  surgery.  Other  comparisons  using  the
OQLQ  in  the  MENA  region  included  a  report  of  higher
OQLQ  scores  in  Jordanian  patients  with  post-surgical
temporomandibular  disorders  [24].  There has also  been a
cross-cultural  comparison  of  OQLQ  scores  between
Jordanian and British patients [23], which revealed a signi-
ficant  difference  for  oral  function  (poorer  QoL  in  the
Jordanian cohort). Although the authors suggested that this
difference  could  be  attributed  to  cultural  or  systemic
healthcare  differences,  it  might  also  stem  from  a  mis-
understanding of the questionnaire, underscoring the value
of the current study. Altogether, these studies indicate that,
when used alongside the Index of Orthognathic Functional
Treatment  Need  (IOFTN)  [36],  the  Arabic  OQLQ  offers  a
complementary  patient-centered  metric  for  assessing
dentofacial-deformity  cases.

4.1. Study Limitations and Future Directions
Reliance on a  single-center  convenience sample  limits

generalizability  across  other  Arabic-speaking populations.
This study provides preliminary validation evidence for the
Arabic version of the OQLQ, demonstrating good reliability
and initial indications of responsiveness. However, several
limitations  should  be  acknowledged.  As  discussed  above,
the  test-retest  validation  cohort  (n=15)  and  the  pre-  and
post-surgery paired cohorts (n=12) were both small, so the
analyses  may  have  been  underpowered.  Recruitment  was
constrained  by  the  relatively  low  volume  of  orthognathic
surgery  candidates,  attending a  single  private  clinic,  who
met all inclusion criteria during the study window, an issue
compounded by extended treatment timelines. Because of
this limited convenience sampling, the potential influence of
demographic variables such as age or sex or type of surgery
on  QoL  outcomes  could  not  be  investigated,  leading  to
limited external validity. Also, the recall interval time was
relatively  limited,  potentially  leading  to  recall  bias.
Accordingly,  a  multi-centre  follow-up  study  to  pool  cases
across institutions, recruit larger and more diverse samples
(≥ 27 for paired analyses and 110–220 overall for 22-item
validation),  conduct  both  exploratory  and  confirmatory
factor analyses, integrate convergent instruments such as
the OHIP-14 [37] and Orofacial Esthetic Scale [39], extend
the test–retest interval to 4–6 weeks, and stratify outcomes
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by  IOFTN  grade  and  socio-economic  status  will  help  to
overcome  the  present  methodological  constraints.

No  comparator  patient-reported  outcomes  (e.g.,
OHIP-14, JFLS, OES) were used in this study to assess con-
vergent or discriminant validity. Although construct validity
was  supported  through  correlations  with  surgical  satis-
faction and self-reported appearance changes, and instru-
ment  performance  before  and  after  surgery,  further  vali-
dation  using  instruments  such  as  the  OHIP-14  [37],  Jaw
Functional  Limitation  Scale  (JFLS)  [38],  or  Orofacial
Esthetic Scale (OES) [39] is warranted to assess convergent
and discriminant  validity.  Additionally,  potential  response
bias,  including  social  desirability  effects  and  clinician-
induced demand characteristics, may have influenced parti-
cipant reporting given the clinical context of administration.
To mitigate these sources of bias and strengthen methodo-
logical  rigor,  future  research  should  employ  anonymized,
self-administered data collection protocols.

It  is  also  worth  noting  that  this  study  did  not  directly
test comprehension of the questionnaire, instead inferring
cultural  appropriateness  and  understandability  through
analysis  of  the reliability  and clinically  correlated respon-
siveness data, which suggests that this Arabic questionnaire
is  fit  for  purpose.  Similarly,  the  internal  structure  of  the
Arabic  OQLQ  was  not  tested  using  factor  analysis,  which
limits our understanding of its dimensional integrity. Future
research should include exploratory and confirmatory factor
analysis to better establish structural validity. Similarly, the
sub-threshold  correlations  we  observed  (r  <  0.50),  which
fall  below  the  range  considered  clinically  meaningful  in
orthodontic  outcomes  research  [40],  underscore  the  need
for future multi-center studies with larger, IOFTN-stratified
samples  to  verify  whether  these  associations  persist  in  a
more diverse population. Present findings are preliminary,
and there is a need for stronger, clinically significant cor-
relations. The validated tool can be integrated into routine
surgical assessment protocols in Arabic-speaking regions.

Questionnaire  administered  in  clinical  settings  may
introduce social desirability or clinician-induced bias and an
anonymous  self-administration  protocol  is  recommended.
While  cultural  adaptation  was  assessed  through  pilot
testing, formal qualitative methods, such as cognitive inter-
views or focus groups, could further strengthen evidence of
semantic and experiential equivalence. Additionally, the use
of  convenience  sampling  from  a  single  private  clinic  may
limit  generalizability.  Employing  probability  or  stratified
sampling  across  diverse  clinical  settings  would  enhance
external validity. Addressing these aspects will support the
broader  applicability  and  psychometric  robustness  of  the
Arabic OQLQ in both clinical and research settings.

Future  studies  should  address  the  limitations  of  this
study by recruiting larger and more diverse samples, having
a  longer  (≥4-week)  retest  interval,  conducting  factor
analysis  and  measurement  invariance  testing,  and  using
validated instruments  for  a  more thorough construct  vali-
dation.  Employing  probability  sampling  methods,  when
possible, will also enhance the representativeness of future
findings.  These  steps  are  necessary  to  ensure  that  the
Arabic OQLQ is a reliable and valid tool for measuring QoL
across Arabic-speaking populations.

CONCLUSION
This study provides preliminary evidence supporting the

reliability, validity, and responsiveness of an Arabic version
of the OQLQ in a sample of patients from Saudi Arabia. The
results  suggest  that  the  translated  instrument  may  be
conceptually  comparable  to  the  original  English  version.
Further research involving larger, more diverse populations
is needed to confirm these observations and to strengthen
the construct validation of the Arabic OQLQ.
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