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RESUMEN

Las anomalias dentomaxilares representan la tercera patologia oral mas
prevalente después de la caries y la enfermedad periodontal. El tratamiento de
ortodoncia es efectivo en la mayoria de los pacientes, pero las deformidades
dentofaciales graves requieren de un tratamiento combinado ortodontico-
quirurgico.

La calidad de vida relacionada con la salud oral es un resultado de salud
que se ha incorporado en las ultimas dos décadas en esta area. El Orthognathic
Quality of Life Questionnaire (OQLQ), el dudnico instrumento disefiado
especificamente para evaluar la calidad de vida relacionada con la salud oral en
pacientes con deformidades dentofaciales, ha sido ampliamente utilizado a nivel
internacional. El objetivo general de esta tesis doctoral fue evaluar la calidad de
vida relacionada con la salud oral en pacientes chilenos con deformidades
dentofaciales, valorar el cambio entre antes y después de la cirugia ortognatica, y
explorar las diferencias segun el tipo de deformidad.

En primer lugar, se desarrollo la version en espafiol del OQLQ, que ha
demostrado una buena fiabilidad, validez y sensibilidad al cambio, similares a las
del instrumento original, resultados que apoyan la equivalencia entre ambas
versiones. En segundo lugar, el estudio clinico prospectivo mostré una diferencia
significativa entre pacientes con deformidades dentofaciales Clase Il y Clase lll, en
la mejoria de la calidad de vida relacionada con la salud oral, medida con el OQLQ,
desde antes hasta los 3 y 6 meses después de la cirugia ortognatica. Por ultimo,
en la sintesis de la evidencia disponible, los analisis de sensibilidad que excluyeron
aquellos estudios con calidad metodolégica débil también sugieren diferencias
segun estos tipos de deformidades dentofaciales en los dominios de limitacidon
funcional, dolor fisico y discapacidad fisica del OHIP-14.

Incorporar la evaluacion de la calidad de vida relacionada con la salud oral
en la investigacion y en la practica clinica rutinaria puede aportar a los pacientes
con deformidades dentofaciales y a los profesionales de la salud una valiosa
informacion para la toma de decisiones clinicas compartidas teniendo en cuenta la

perspectiva de los pacientes.



ABSTRACT

Dentomaxillary anomalies represent the third most prevalent oral pathology
after caries and periodontal disease. Orthodontic treatment is effective in most
patients, but severe dentofacial deformities require a combined orthodontic-surgical
treatment.

Oral health-related quality of life is a health outcome that has been
incorporated in this area in the last two decades. The Orthognathic Quality of Life
Questionnaire (OQLQ), the only instrument specifically designed to assess oral
health-related quality of life in patients with dentofacial deformities, has been widely
used internationally. The general objective of this doctoral thesis was to evaluate
the oral health-related quality of life in Chilean patients with dentofacial deformities,
to assess the change between before and after orthognathic surgery, and to explore
the differences according to the type of deformity.

First, the Spanish version of the OQLQ was developed, which has shown
good reliability, validity, and sensitivity to change, similar to those of the original
instrument, results that support the equivalence between both versions. Second,
the prospective clinical study showed a significant difference between patients with
Class Il and Class lll dentofacial deformities in their improvement in oral health-
related quality of life, measured with the OQLQ, from before to 3 and 6 months after
orthognathic surgery. Finally, in the synthesis of the available evidence, the
sensitivity analyzes that excluded the studies with weak methodological quality also
suggest differences according to these types of dentofacial deformities in the
domains of functional limitation, physical pain, and physical disability of the OHIP-
14,

Incorporating the assessment of oral health-related quality of life in the
research and routine clinical practice can provide patients with dentofacial
deformities and health professionals with valuable information for shared clinical

decision-making, taking into account the patients’ perspective.



RESUM

Les anomalies dentomaxil-lars representen la tercera patologia oral més
prevalent després de la caries i la malaltia periodontal. El tractament d'ortodoncia
és efectiu en la majoria dels pacients, pero les deformitats dentofacials greus
requereixen un tractament combinat ortodontic-quirurgic.

La qualitat de vida relacionada amb la salut oral és un resultat de salut que
s'ha incorporat en les darreres dues décades en aquesta area. L'Ortognatic Quality
of Life Questionnaire (OQLQ), l'unic instrument dissenyat especificament per
avaluar la qualitat de vida relacionada amb la salut oral en pacients amb deformitats
dentofacials, ha estat ampliament utilitzat a nivell internacional. L'objectiu general
d'aquesta tesi doctoral va ser avaluar la qualitat de vida relacionada amb la salut
oral en pacients Xilens amb deformitats dentofacials, valorar el canvi entre abans i
després de la cirurgia ortognatica i explorar les diferencies segons el tipus de
deformitat.

En primer lloc, es va desenvolupar la versioé en espanyol de 'OQLQ, que ha
demostrat una bona fiabilitat, validesa i sensibilitat al canvi, similars a les de
l'instrument original, resultats que donen suport a I'equivaléncia entre les dues
versions. En segon lloc, l'estudi clinic prospectiu va mostrar una diferéncia
significativa entre pacients amb deformitats dentofacials Classe Il i Classe Ill, en la
millora de la qualitat de vida relacionada amb la salut oral, mesurada amb I'OQLQ,
des d'abans fins als 3 i 6 mesos després de la cirurgia ortognatica. Finalment, a la
sintesi de I'evidéncia disponible, les analisis de sensibilitat que van excloure aquells
estudis amb qualitat metodologica feble també suggereixen diferéncies segons
aquests tipus de deformitats dentofacials en els dominis de limitacié funcional, dolor
fisic i discapacitat fisica de 'OHIP-14.

Incorporar I'avaluacié de la qualitat de vida relacionada amb la salut oral a la
recerca i a la practica clinica rutinaria pot aportar als pacients amb deformitats
dentofacials i als professionals de la salut una valuosa informacio per a la presa de

decisions cliniques compartides tenint en compte la perspectiva dels pacients.



AGRADECIMIENTOS

A quienes durante todo el proceso me han apoyado contribuyendo a que este logro
sea posible.

A mi Directora Dra. Montse Ferrer, por todas sus ensefianzas, gracias por
entregarme parte de su experiencia, su tiempo, por sus consejos y por su guia. Ha
sido un privilegio aprender de una profesional de excelencia.

A mi tutor Dr. Xavier Bonfill, gracias por su constante motivacién, su apoyo, por
todo lo aprendido y por la oportunidad de compartir con usted y hacerme sentir
parte de su equipo.

A mis directores Julio Villanueva y Carlos Zaror, por compartir su experiencia y
acompafnarme tan cercanamente. Gracias por toda su generosidad, vuestro apoyo

ha sido determinante para perseverar y lograr finalizar el proceso.

A los integrantes del Centro Cochrane Iberoamericano, siempre dispuestos a
acogerme y a dedicar tiempo a mis estadias de formacion.

A mis colegas especialistas por todo el apoyo y colaboracion, en especial al equipo
de cirujanos maxilofaciales de mi Hospital Carlos Van Buren.

A mis comparieros de equipo, por toda la contencion y la paciencia.

A nuestros pacientes, quienes merecen que cada dia nos perfeccionemos para
entregarles lo mejor.

A Pablo, por su magica compaifiia.
A Moni, Pablito y Fiona, siempre presentes.

A mis amigos de siempre, por entender mis ausencias y acompafiarme en los
momentos mas complejos.

A quienes durante todo este proceso nunca estuvieron ausentes, mis abuelos y
mis padres, por todo lo que me entregaron y me entregan aun desde otro plano.



“Nunca te conceden un deseo sin concederte también la facultad para hacerlo
realidad. Sin embargo, es posible que te cueste trabajo.”
R. Bach

A Julia y Fernando
mis maestros y comparieros de viaje



PRESENTACION

La presente tesis doctoral titulada “Calidad de vida en pacientes con
deformidades dentofaciales” fue desarrollada en modalidad de compendio de
publicaciones.

En la introduccién se describe la condicion clinica, su clasificacion vy
tratamiento, definiendo y contextualizando el concepto de la calidad de vida
relacionada con la salud oral y su impacto en pacientes con deformidades
dentofaciales en etapas pre y post quirdrgica, relevando la importancia de
incorporar las medidas de resultados percibidos por los pacientes.

Ademas de la discusién especifica de cada articulo, la discusion general
aborda en mayor detalle algunos aspectos de la versidn en espafol del
Orthognathic Quality of Life Questionnaire (OQLQ), el impacto de las deformidades
dentofaciales y su tratamiento en la calidad de vida relacionada con la salud oral y
las diferencias en el impacto del tratamiento quirurgico en pacientes Clase Il y Clase
[ll, aportando ademas el contexto del acceso a tratamiento en el sistema de salud
chileno y las implicaciones para la practica clinica y futuras investigaciones.

Finalmente se presentan las conclusiones que dan respuesta a las

preguntas de investigacion de cada uno de los objetivos especificos planteados.
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. INTRODUCCION

La Organizacion Mundial de la Salud en 1994 definié la salud bucodental
como “el bienestar de la cavidad bucal, incluida la denticion y sus estructuras y
tejidos de soporte, la ausencia de enfermedades y el funcionamiento 6ptimo de la
boca y sus tejidos, de manera que se preserve el mas alto nivel de autoestima y
relaciones interpersonales”[1].

Durante el congreso mundial de la Federacion Dental Internacional de 2016
en Polonia, se propuso que “la salud oral es polifacética e incluye, entre otros
aspectos, la capacidad de hablar, sonreir, oler, saborear, tocar, masticar, tragar y
transmitir una serie de emociones a través de las expresiones faciales con
confianza y sin dolor, incomodidad ni enfermedad del complejo craneofacial’[2].

La salud oral es parte importante de la salud integral y del bienestar general,
las funciones del sistema estomatognatico no solo permiten hablar, sonreir,
masticar, tragar, sino que ademas logra transmitir emociones a través de la
expresion facial logrando la interaccion social fundamental en el desarrollo de la
autoestima y la confianza en si mismos y como consecuencia, en la percepcion de
salud y calidad de vida[3].

Las afecciones orales corresponden a las enfermedades crénicas mas
comunes y constituyen un importante problema de salud publica por su
prevalencia, severidad y por su impacto en la salud general y en la calidad de vida
de los individuos[4]. Las patologias bucales mas prevalentes en el mundo, asi
como en Chile, son la caries dental, las enfermedades gingivales y periodontales y

las anomalias dentomaxilares.
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Las anomalias dentomaxilares corresponden a desviaciones de la
normalidad de las relaciones espaciales entre las piezas dentarias y de estas con
los maxilares, que se manifiestan clinicamente como maloclusiones[5].

Las deformidades dentofaciales son anomalias dentomaxilares que se
describen como alteraciones del desarrollo de caracter funcional y estético facial.
Funcionalmente, debido a una maloclusién que tiene su origen en una alteracion
del desarrollo esquelético de una o ambas arcadas dentarias, ya sea en el plano
sagital, transversal o ambos y en el ambito estético facial, ya que, esta alteracion
en el desarrollo éseo frecuentemente provoca una disarmonia facial evidente en el
tercio medio y/o tercio inferior de la cara.

El término deformidad dentofacial, por lo tanto, se refiere a desviaciones
significativas de las proporciones normales del complejo maxilomandibular que
también afectan negativamente la relacion de los dientes dentro de cada arco y la
relacion de los arcos entre si (oclusion)[6], presentando ademas diversos grados
de compromiso relacionado con la respiraciéon, la deglucion, la articulacion del
habla, la masticacion, el cierre y/o postura de los labios afectando las articulaciones
temporomandibulares, el periodonto y los propios dientes[7].

La etiologia multifactorial incluye factores como la predisposicion genética,
exposicidon ambiental, traumatismo o infeccién facial en la infancia, quistes o
tumores, habitos parafuncionales que causan maloclusion del desarrollo,
hiperplasia condilar unilateral, hipoplasia mandibular, procedimientos quirurgicos

previos o trastorno de la articulacion temporomandibular[8,9].

11



1. Epidemiologia y clasificacion de las deformidades dentofaciales.

En Chile, el 84% de la carga de enfermedad obedece a enfermedades
cronicas no transmisibles y las condiciones orales representan el 1,4% de la carga
de enfermedad medida a través de afios de vida ajustados por
discapacidad[10,11].

Segun la Organizacion Mundial de la Salud[4], las anomalias dentomaxilares
son consideradas como un problema de salud publica. Las anomalias
dentomaxilares representan la tercera patologia bucal mas prevalente después de
la caries y la enfermedad periodontal y se encuentran entre los problemas de salud
bucal mas percibidos por la poblacién, ya que afectan tanto la estética como la
funcionalidad del sistema estomatognatico, la calidad de las relaciones sociales y
la autoestima[12]. La prevalencia es superior al 60% en nifios en edad preescolar
y entre el 43 y 78% en escolares[13].

Edward Angle en 1899 clasificé las maloclusiones ortoddnticas en Clase |, Il
y lll basandose en la relacion mesiodistal de los primeros molares permanentes,
considerados como los dientes clave de la llave de la oclusion[14]. Segun la
relacion entre el primer molar superior y el primer molar inferior[15]: la Clase | de
Angle presenta relacion molar normal ocluyendo la cuspide mesiovestibular de los
primeros molares superiores con el surco mesiovestibular de los molares inferiores
(normoclusion) (Figura 1A), pero existe apifiamiento o desalineacion de los dientes,
mordidas cruzadas, entre otras irregularidades; la maloclusién de Clase Il de Angle
se define como la relacion de la cuspide mesiovestibular del primer molar superior
ocluyendo por delante del surco vestibular del primer molar inferior (Figura 1B);

mientras que en la Clase lll de Angle, la cuspide mesiovestibular del primer molar
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superior ocluye distalmente en relacién con el surco vestibular del primer molar

inferior. (Figura 1C).

Figura 1. Clasificacion de Angle: relacién mesiodistal de los primeros molares
permanentes.

A: Clase |

B: Clase Il C: Clase Il

Fuente: Instituto Maxilofacial. Barcelona, Espafia[16].

Las maloclusiones pueden estar asociadas a anomalias esqueléticas[17] y
reflejar una falta de armonia maxilomandibular. Considerando las anomalias en el
plano sagital (Tabla 1) la Clase Il esquelética se presenta a causa del subdesarrollo
del crecimiento mandibular (retrognatia) y/o exceso maxilar (prognatia) (Figura 2A
y 2B respectivamente), lo que determina un perfil facial convexo[18] (Figura 4A) y
una sobre mordida (overjet) en el plano anteroposterior aumentada. Para la Clase

[l esquelética las discrepancias son causadas por retrognatia maxilar y/o prognatia
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mandibular (Figura 3A y 3B) observando un perfil concavo[18] (Figura 4C) y un
overjet invertido. La mayoria de los individuos con maloclusion Clase Il
dentoalveolares tienen problemas esqueléticos. Los casos mas leves de
alteraciones dentomaxilares a menudo se pueden tratar s6lo con ortodoncia[19] sin
embargo, aquellos pacientes con discrepancias esqueléticas significativas con
indicacion de tratamiento quirdrgico son tratados con cirugia ortognatica

mandibular, maxilar o bimaxilar en combinacion con la ortodoncia [19].

Tabla 1. Alteraciones en plano sagital de la mandibula y maxilar. (Traducido de

Ehrenfeld M., Manson PN. y Prein J.[20])

Diagnéstico Definicion Signos clinicos
Posicién anterior de la mandibula en
Prognatia relacion a la correcta posicion del | Resalte (‘overjet’) invertido, sobre
mandibular maxilar debido a crecimiento | proyeccién anterior del mentén.
excesivo mandibular.
: Posicién posterior de la mandibula en ‘ e
Retrognatia -lon p L Resalte (‘overjet’) aumentado,
. relacion a la correcta posicion del L . .
mandibular . posicion posterior del mentoén.
maxilar.
: Maxilar en posicién posterior en . o : .
Retrognatia - posicion - p Resalte (‘overjet’) invertido, posible
. relacion a la posicién regular de la L Lo
maxilar . , protrusion del labio inferior.
mandibula y base de craneo.
Proanatia Maxilar en posicion anterior en | Resalte (‘overjet’) aumentado, se
9 relacion a la posicidon regular de la | puede observar incompetencia
maxilar . , X
mandibula y base de craneo. labial.
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Figura 2. Clasificacion deformidades dentofaciales: Clase |l esqueletal.

A. Retrognatia mandibular

L)

B. Prognatia maxilar

Fuente: AO Foundation: AO Surgery Reference CMF — Orthognathic[21].

AO
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Figura 3. Clasificacion deformidades dentofaciales Clase Ill esqueletal

A. Retrognatia maxilar

)
4

AO
B. Prognatia mandibular
_—
Q —
\
AO

Fuente: AO Foundation: AO Surgery Reference CMF — Orthognathic[21].

Figura 4. Tipos de perfil [22]

Convexo Recto Concavo

AO
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Se estima que aproximadamente el 5% de la poblacion de EEUU y del Reino
Unido presenta deformidades dentofaciales que son tratadas con una combinacion
de tratamiento ortoddntico y quirurgico[23]. Aunque la prevalencia y proporcion
segun tipos de deformidades dentofaciales puede variar en distintas poblaciones y
etnias, existiria una tendencia al predominio de pacientes Clase Ill segun los
hallazgos reportados por estudios realizados en EEUU, UK, Arabia Saudita,
Noruega y China[24,25].

Uno de los mayores estudios de prevalencia realizado en EEUU[26] utilizé la
base de datos “Nationwide Inpatient Sample” para analizar una muestra de 10.345
sujetos ingresados el 2008 e intervenidos con cirugia ortognatica: el 28,1%
correspondian a hipoplasia mandibular (Clase Il) y el 33,1% a hipoplasia maxilar
(Clase Ill). Las hiperplasias maxilares y mandibulares contribuyeron a solo el 6,3 %
(Clase Il) y el 14 % (Clase Ill) de las cirugias, respectivamente. En general, la
discrepancia esquelética Clase Il a causa de una hipoplasia mandibular parecia
prevalecer sobre la hiperplasia maxilar, mientras que la discrepancia esquelética
Clase lll, a causa de hipoplasia maxilar, fue mas frecuente que la hiperplasia

mandibular.
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2. Evaluacion clinica y tratamiento de las deformidades dentofacales.

La alteracion de las relaciones intermaxilares son un problema de alta
relevancia, principalmente cuando generan alteraciones morfolégicas con serias
consecuencias funcionales, estéticas y psicologicas[27].

En general, la evaluacion clinica debe incluir el analisis en los planos
anteroposterior o sagital, vertical y transversal[22]. Para efectos del presente
estudio, principalmente debido a la prevalencia y frecuencia de la indicacion de
resolucidén quirurgica, el analisis se centrara en la evaluacién de pacientes con
alteraciones del plano anteroposterior (sagital): clase molar y canina, clase
esqueletal, perfil, sobremordida horizontal e inclinacion de los incisivos. Para el
correcto diagndstico se requieren estudios complementarios a la evaluacion clinica:
pruebas de imagen, estudio de modelos y cefalometrias.

Aunque el tratamiento de ortodoncia es efectivo para resolver estos
problemas en la mayoria de los pacientes, se ha estimado que un 5% de los
pacientes en el Reino Unido y EEUU se ven afectadas por deformidades
dentofaciales severas que no pueden corregirse solo con el tratamiento de
ortodoncia[28].

La necesidad de tratamiento se basa principalmente en aspectos
funcionales, estéticos y factores psicosociales, siendo la mejoria de la calidad de
vida relacionada con la salud uno de los principales objetivos del tratamiento. No
todos los pacientes con deformidades dentofaciales requieren de un procedimiento
quirurgico para revertir su condicion, en los casos en que las relaciones
esqueletales inadecuadas no pueden compensarse solamente por medio de la

utilizacion del tratamiento ortoddntico, la cirugia es una alternativa. Para corregir
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las deformidades dentofaciales moderadas a severas el tratamiento de eleccion es
el tratamiento combinado ortoddntico-quirdrgico (cirugia ortognatica)[29,30].

Se recomienda la cirugia para reposicionar los maxilares como parte de un
enfoque interdisciplinario para manejar las alteraciones y disfunciones
relacionadas con el esqueleto, los dientes y los tejidos blandos[6]. La cirugia
ortognatica es una opcion de tratamiento que aporta estabilidad, funcion y
estética[31] y ha sido definida por la American Association of Oral and Maxillofacial
Surgeons como la correccion quirurgica de anormalidades esqueletales de la
mandibula, maxilar o ambos[32].

Las primeras intervenciones en cirugia ortognatica fueron realizadas
unicamente para la correccion del prognatismo mandibular. En 1849, el cirujano
estadounidense Simon P. Hullihen[33] describio la primera osteotomia mandibular
para la correccion de una mordida abierta anterior esquelética, que resulté de
secuelas cicatriciales secundarias a una quemadura facial[34]. Desde fines del
siglo XXy principios del siglo XXI el progreso en el tratamiento de las deformidades
dentofaciales ha sido considerable, relacionado principalmente con avances
importantes en el diagnadstico, la planificacion y la técnica quirurgica [35].

La técnica convencional es un procedimiento en tres fases: ortodoncia pre
quirurgica, cirugia ortognatica y ortodoncia post quirurgica[36] (Figura 5). La
ortodoncia pre-quirurgica tiene como objetivo lograr una correcta oclusién a través
de la prediccidon basada en analisis cefalométricos y de modelos, mientras que el
tratamiento ortoddntico post-quirdrgico permite mantener la oclusion final lograda

y su estabilidad a largo plazo al asentar y nivelar los arcos, asegurando un buen

19



paralelismo radicular y realizando un posicionamiento adecuado de los dientes[37]

(Figura 6)

Figura 5. Cirugia ortognatica: técnica convencional (3 fases)

AO

Fuente: AO Foundation: AO Surgery Reference CMF — Orthognathic[21].
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Figura 6. Tratamiento: previo al inicio de ortodoncia pre-quirurgica y post cirugia

finalizada la ortodoncia.

LW . o AT

Fuente: Instituto Maxilofacial. Barcelona, Espafia[16].

Es importante considerar el momento adecuado para efectuar la cirugia
ortognatica en pacientes en desarrollo ya que los procedimientos quirurgicos
necesarios para corregir estas deformidades pueden afectar el crecimiento facial
posterior, el desarrollo dentofacial y la calidad del resultado[38]. Por otra parte, la
cirugia ortognatica temprana puede tener implicaciones psicosociales importantes
para algunos pacientes ya que la apariencia facial es un factor fundamental en la
determinacién de las relaciones interpersonales[39].

Una comprension del crecimiento facial normal es determinante en el
manejo adecuado de pacientes en crecimiento con deformidades dentofaciales.

Alrededor de los 12 afios, la mayor parte del crecimiento transversal del maxilar
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esta completo. El crecimiento anteroposterior del maxilar se completa basicamente
alrededor de los 14 afos, sin embargo, el crecimiento maxilar vertical normal
continua hasta la edad adulta.[40] Aproximadamente el 98% del crecimiento facial
suele estar completo en las nifias a los 15 afios, y en los nifios, aproximadamente
alos 17 o 18 anos[38].

La duracion del tratamiento de ortodoncia puede variar de 27,9 a 21,9 meses
[41], con una duraciéon media pre-quirurgica de 15,4 meses y de 5,9 meses después
de la cirugia[42]. Cada paciente requiere una periodo variable de ortodoncia
preoperatoria, seguida de un periodo relativamente constante de tratamiento de
ortodoncia post-quirurgico para obtener la oclusién final[37].

El tratamiento de las deformidades dentofaciales otorga importantes
beneficios en tres aspectos principales: mejor estética dental y facial, funcion y
mejorias en las caracteristicas psicosociales y la calidad de vida relacionada con la
salud. Una revision de la literatura concluyé que muchos de los estudios
encontraron que los pacientes habian mejorado la confianza en si mismos y las
habilidades sociales después del tratamiento[43]. El costo-efectividad de este
tratamiento también se ha demostrado[44].

En la literatura se describe un predominio de mujeres que solicitan
tratamiento para la correccion de deformidades dentofaciales[45—49]. La mayoria
de los pacientes son relativamente jovenes cuando se someten a tratamiento y, por
tanto, este deriva en beneficios a largo plazo. Los motivos de los pacientes que
solicitan tratamiento son variados, pero el deseo de mejoria en la estética y el alivio

de los problemas funcionales son las dos razones mas importantes[43].
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El Gold Standard para determinar el éxito del tratamiento se basa en criterios
clinicos como la oclusion, estabilidad y parametros cefalométricos, entre otros. No
obstante, para los pacientes pueden existir otras motivaciones u objetivos que no
se pueden pasar por alto si se quieren lograr resultados generales favorables[50].
La comunicacion prequirurgica entre el cirujano y el paciente y las expectativas
prequirurgicas del paciente son predictores importantes de los niveles de
satisfaccion postquirurgicos[51]. La calidad de vida relacionada con la salud se ha
convertido en una medida de resultado relativamente comun en la investigacion
médica y se ha comenzado a desarrollar una investigacion similar en
odontologia[52].

La satisfaccion de los pacientes después de la cirugia ortognatica en general
se ha informado como alta, al igual que la cantidad de pacientes que han
manifestado que volverian a elegir someterse a la cirugia[43]. En un estudio
realizado en Suecia con una muestra de 32 pacientes, el 91% de los pacientes
sometidos a cirugia ortognatica afirmaron estar completamente satisfechos al
finalizar el tratamiento[52]. En concordancia con estos hallazgos, el 89% de los
pacientes tratados con cirugia ortognatica bimaxilar compleja (con técnicas
combinadas) se encontraban altamente satisfechos con el procedimiento en
general y el resultado del tratamiento, segun los hallazgos de un estudio realizado

en EEUU que incluy6 42 pacientes[50].
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3. Resultados reportados por los pacientes.

Las maloclusiones con o sin deformidades dentofaciales tienen efectos
significativos y pueden representar incluso una importante desventaja social [53].
El impacto psicolégico en los pacientes con deformidades dentofaciales esta
relacionado con la autoestima y la aceptabilidad social entre otros factores de
relevancia que afectan no solo al individuo sino también a su entorno familiar. A
pesar de que la razén principal para el tratamiento es mejorar la calidad de vida[54],
tradicionalmente no se ha incluido en la investigacion como una medida de
resultado.

El concepto de “calidad de vida” se remonta a la década de los 50 en EEUU,
después de la segunda guerra mundial, como una tentativa de los investigadores
por conocer la percepcion de las personas y representar la opinion de que una
buena calidad de vida incluye aspectos que van mas alla de la seguridad
financiera[55].

Desde 1948, cuando la Organizacion Mundial de la Salud definié la salud
como “el completo bienestar fisico, mental y social y no solo la ausencia de
enfermedad”’[56] la calidad de vida relacionada con la salud ha ido creciendo en
importancia para la practica clinica y la investigacion[57]. La calidad de vida
relacionada con la salud, como una medida del estado de salud de las personas,
se utilizd por primera vez en la segunda mitad del siglo XX, aunque su mayor uso
se observo desde finales de siglo[58].

La Calidad de vida relacionada con la salud ha sido definida como el efecto

funcional que una enfermedad o evento de interés y su tratamiento producen sobre
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un paciente o sujeto, tal como es percibido por éste[59], considerando su influencia
en los aspectos fisicos, psiquicos y sociales[60].

Hasta la década de 1960, las evaluaciones del estado de salud del paciente
estaban limitadas basicamente a las actividades de la vida diaria 0 a medidas sobre
la funcionalidad[61] realizadas por los profesionales sanitarios. No obstante, en el
ambito sanitario cada vez es mas frecuente la incorporacién de la percepcion del
paciente, apoyada en una sélida evidencia cientifica que contemple el impacto de
la enfermedad y los tratamientos sobre la calidad de vida y la satisfaccion del
paciente ademas de los indicadores clasicos de morbimortalidad, expectativas de
vida y los costos[62]. Esencialmente se incorpora la percepcion del paciente, como
una necesidad en la evaluacién de resultados en salud, debiendo para ello
desarrollar los instrumentos necesarios para que esa medida sea valida y confiable
y aporte evidencia cientifica al proceso de toma de decisiones en salud[62].

Segun la Administracion de Alimentos y Medicamentos (FDA), los resultados
informados por el paciente (Patient Reported Outcomes - PROs) se definen como
"cualquier informe sobre el estado de salud del paciente que proviene directamente
del paciente, sin la interpretacion de las respuestas por parte de un médico u otra
persona"[61,63]; el resultado se puede medir en términos absolutos o como un
cambio con respecto a una medida anterior[63].

El desarrollo de instrumentos para medir calidad de vida relacionada con la
salud y otros resultados informados por el paciente surge de la necesidad de
nuevos indicadores para incorporar la perspectiva de los pacientes dentro del
proceso de aumento de la esperanza de vida, la prevalencia de enfermedades

cronicas y degenerativas, y el conocimiento de los pacientes sobre su condicion.
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La medicién de los resultados percibidos por los pacientes es mucho mas que un
mecanismo para recoger opiniones ya que corresponden a instrumentos que estan
disefiados para medir un constructo de forma estandarizada y, por lo tanto,

proporcionan un medio para cuantificar la informacion cualitativa[64].

3.1 Definicion de calidad de vida relacionada con la salud oral.

La necesidad de desarrollar medidas del estado de salud oral centradas en
el paciente fue reconocida por primera vez por Cohen y Jago[65,66]. La calidad de
vida relacionada con la salud oral es un resultado de salud relativamente nuevo
que ha surgido en las ultimas dos décadas[65] y deriva de tres enfoques
relacionados: la cavidad oral como el propio resultado; el impacto de la cavidad
oral sobre el resto del cuerpo; y los efectos de la salud general en la cavidad
oral[67].

La calidad de vida relacionada con la salud oral se define como un
constructo multidimensional que captura la percepcidn de las personas sobre
factores que son importantes en su vida cotidiana; incluye una evaluacion subjetiva
de la salud oral del individuo, el bienestar funcional, las expectativas y la
satisfaccion con la atencion y el sentido de si mismo[68]. La calidad de vida
relacionada con la salud oral esta asociada con factores funcionales, factores
psicoldgicos, factores sociales y experiencia de dolor o malestar[65] (figura 7).

El modelo tedrico para la calidad de vida relacionada con la salud oral
propuesto por Sischo y cols.[68] se basa en la teoria de las ciencias psicoldgicas y

sociales y los hallazgos epidemioldgicos e incorpora factores bioldgicos, sociales,
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psicolégicos y culturales y vincula el estado de salud o las variables clinicas, el
estado funcional, la apariencia oral y facial, el estado psicoldgico, la calidad de
vida relacionada con la salud oral y la calidad de vida general. El modelo, reconoce
los efectos de los factores ambientales o contextuales (por ejemplo, factores
socioculturales, educacion, estructura familiar) y el acceso a la atencién sobre las

percepciones de salud oral y la calidad de vida[68].

Figura 7. Factores asociados a la calidad de vida relacionada con la salud oral.
(Traducido de Bennadi, D. y Reddy, C.V.K.[65])

Funcional
- Masticacién

- Fonacion

Social Calidad de vida Psicologico

- Intimidad relacionada con - Apariencia
- Comunicacién la salud oral - Autoestima

Dolor/Malestar
- Agudo
- Crénico

El desarrollo del estudio de la calidad de vida relacionada con la salud oral
surgié de la necesidad de nuevos indicadores de resultados, como consecuencia
del aumento de la expectativa de vida, mayor prevalencia de enfermedades
cronicas y degenerativas, al mayor conocimiento de los pacientes sobre sus

enfermedades y a los cambios en la percepcidn sobre salud y enfermedad[62,69],
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lo que derivo en una participacion del paciente en la toma de decisiones relativas
a su enfermedad.

Cada vez existe mas evidencia de que el impacto de las condiciones orales
en la calidad de vida es un resultado importante en la toma de decisiones de
tratamiento incorporando la perspectiva del paciente[70]. Existen tres categorias
de medida de la calidad de vida relacionada con la salud oral, indicadores sociales,
autoevaluaciones globales y cuestionarios de elementos multiples[71]. Estos
ultimos, evaluan mediante items las dimensiones que componen la calidad de vida
relacionada con la salud oral (Figura 8): sintomas de salud oral, funcionalidad,
expectativas de tratamiento, aspectos ambientales y bienestar social y

emocional[68].

Figura 8. Dimensiones que componen la calidad de vida relacionada con la salud
oral. (Traducido de L. Sischo, H.L. Broder 2011[68])
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3.2 Tipos de instrumentos para medir resultados informados por el paciente.

El desarrollo y la validacion de cuestionarios para evaluar los resultados
informados por el paciente se ha convertido en un area importante de
investigacion[72]. Los objetivos de las medidas de los resultados informados por el
paciente incluyen diferenciar entre las personas que tienen una mejor y peor salud,
asi como detectar cambios después del tratamiento o en el transcurso del avance
de la enfermedad[69]. Segun la poblacién diana a la que se dirigen se clasifican en
instrumentos genéricos y especificos[69].

Los instrumentos genéricos permiten evaluar el estado de salud general en
cualquier poblacién independiente del diagndstico. Entre las ventajas de los
instrumentos genéricos destaca la posibilidad de comparar el impacto relativo de
diferentes enfermedades e intervenciones sobre el estado de salud; asi como
facilitar su interpretabilidad comparando las puntuaciones con los valores
poblacionales de referencia. Las principales desventajas de estos instrumentos son
su menor sensibilidad y que pueden no responder de forma adecuada a los
cambios[55].

Los instrumentos especificos, se centran en los aspectos del estado de
salud que son especificos del area de interés principal[69], es decir, centrados en
aspectos propios de una enfermedad o sindrome concreto. Este enfoque permite
que sean potencialmente mas sensibles a manifestaciones de salud pequenas
pero clinicamente relevantes[73]. Su principal fortaleza radica en que pueden
discriminar y ademas medir de forma mas adecuada la respuesta al cambio[55].

Independientemente de la aproximacién genérica o especifica, las

caracteristicas que definen un buen instrumento para medir los resultados

29



informados por el paciente[74] son: a) adecuadas para el problema de salud que
pretende medir; b) precisa, es decir, con un minimo error de medicién; c) sensible,
es decir, capaz de detectar cambios tanto entre individuos como en la respuesta
del mismo individuo a lo largo del tiempo, d) en base a los datos generados por los
propios pacientes; e) aceptable por pacientes, profesionales de la salud e
investigadores; y f) valido, en el sentido de poder medir aquellos conceptos que se

pretenden medir y no otros.

3.3  Adaptacion cultural.

La adaptacion de Instrumentos para medir resultados informados por el
paciente que han sido desarrollados en otros paises y lenguas a nuestro entorno,
requiere de un proceso que asegure la equivalencia conceptual, linguistica,
semantica, técnica y cultural con el instrumento original, asegurando de esta
manera su aplicabilidad transcultural[75]. Es importante tener en cuenta dos
aspectos: la adaptacion linguistica y la evaluacion de las propiedades métricas de
la version adaptada[69].

La traduccion simple de un cuestionario puede conducir a unos contenidos
poco equivalentes con el instrumento original debido a diferencias culturales y
linguisticas. Si el proceso de traduccidn, adaptacion cultural y validacion no se
realiza correctamente pueden producirse errores de indole diversa dependiendo
del objetivo del cuestionario[76]. Es necesario la evaluacion de las caracteristicas
métricas de la nueva version, aun conociendo las propiedades psicométricas del

instrumento en el pais de origen, para confirmar que es valido en nuestro medio.
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El objetivo del proceso de adaptacién linguistica es lograr una equivalencia
de significados entre la cultura en la que se desarroll el cuestionario y aquella en
la que se pretende aplicar. En la literatura existe consenso sobre cémo abordar
esta primera etapa[76,77], recomendandose la secuencia mostrada en la Figura
o[77].

A continuacion se describen las etapas de las propuestas segun las

recomendaciones de Beaton y cols.[77]

- Paso 1: Traduccién directa:

Se realiza una traduccion conceptual del cuestionario. Deben participar, al
menos, dos traductores independientes cuya lengua materna sea el idioma de
destino. Uno de los traductores debera conocer los objetivos y los conceptos
considerados en el cuestionario, y debera contar con experiencia previa en la
traduccién de textos. El otro traductor no tendra conocimientos previos sobre el
cuestionario. A estos traductores se les pedira una traduccion mas ajustada al
lenguaje de destino y detectar las dificultades de comprension y traduccion
derivadas del uso de vocablos técnicos o poco comunes. Todo el cuestionario,
incluyendo las instrucciones, los items y las opciones de respuesta, se traduce

utilizando este método.

- Paso 2: Sintesis de traducciones:
Las traducciones son comparadas por los traductores. Se identifican y se
discuten las discrepancias entre las versiones traducidas hasta alcanzar el

consenso. En el caso de que no exista consenso, se requerira la participacién del
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equipo de investigacion. Al final, se realiza un informe del proceso en el que se
obtendra una unica traduccién consensuada del cuestionario que sera la versiéon

de sintesis en el idioma de destino.

- Paso 3: Traduccion inversa (retro traduccion):

La version de sintesis es retro traducida al idioma original, al menos por dos
traductores bilingles cuya lengua materna sea la del cuestionario original. Los
traductores trabajan de forma independiente estando ciegos para la version original
del cuestionario y sin conocimientos previos sobre el tema. Se evaluara si la
traduccién ha dado lugar a diferencias semanticas o conceptuales importantes

entre el cuestionario original y la versidén de sintesis obtenida en el paso anterior.

Paso 4: Consolidacion por un comité de expertos:

Se conforma un comité multidisciplinar de expertos bilingies en el tema sobre
el que trata el cuestionario: expertos en metodologia, un linguista y especialistas
del area clinica ademas de los traductores que han participado en el proceso. El
objetivo de este comité sera llegar a un unico cuestionario consolidado pre-final
adaptado al idioma de destino. En este paso se dispone de las traducciones
directas (paso 1), la version de sintesis (paso 2) y las retro traducciones (paso 3).
Se identifican y discuten las discrepancias encontradas y se comprobara que la
version pre-final sea totalmente comprensible y equivalente al cuestionario original.
En el caso de que surjan incertidumbres se solicita la participacién de alguno de
los autores del cuestionario para resolver los conflictos. Se elabora un informe que

sintetice las decisiones del comité, incluyendo la version consolidada.
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- Paso 5: Pre-test (aplicabilidad / viabilidad):

Se realiza una prueba preliminar para evaluar la aplicabilidad o viabilidad del
cuestionario y estimar el tiempo para responderlo. Se solicita a los participantes
que completen la version consolidada y, mediante una entrevista estructurada, se
les invita a comentar sus respuestas para valorar que han entendido con cada
pregunta. Finalmente se realiza un informe donde se identifican las posibles
dificultades en la comprension de las instrucciones del cuestionario, las preguntas
y las opciones de respuesta. Terminada esta fase se elabora la version definitiva

para el estudio de sus propiedades métricas.
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Figura 9. Etapas del proceso de traduccién y adaptacién cultural. (Traduccion adaptada de Beaton y cols.[77])
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3.4 Propiedades métricas.
Una vez obtenida la version adaptada se requiere confirmar que la nueva
version tiene las mismas propiedades métricas que el instrumento original, con este

objetivo se evalua su fiabilidad, validez y sensibilidad al cambio.

- Fiabilidad

Se refiere al grado en que un instrumento esta libre de errores aleatorios[78].
Hace referencia a si la escala funciona de manera similar bajo diferentes
condiciones, dependientes del mismo instrumento, del tiempo de aplicacién y del
clinico que hace la medicién (en el caso de los instrumentos administrados por
entrevistador). Para medir esta propiedad métrica se evalua la consistencia interna
y la reproducibilidad test-retest, para este ultimo se aplica la escala por lo menos
dos veces en diferentes momentos y en situaciones de estabilidad del fendmeno

que se esta midiendo.

- Validez

Se refiere al grado en que el instrumento mide lo que pretende medir[78].
Especificamente, la validez de constructo se refiere a la evidencia que apoya la
interpretacion de las puntuaciones propuestas basada en implicaciones teoricas
asociadas con los constructos que se miden a través del analisis factorial y

examinando las relaciones ldgicas que deberian existir con otras medidas[79,80].
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- Sensibilidad al cambio

La sensibilidad al cambio también debe considerarse una caracteristica
fundamental de los instrumentos de evaluacién disefiados para medir un cambio
longitudinal a lo largo del tiempo[81,82]. Es el grado con que se obtienen diferentes
resultados en aplicaciones repetidas del mismo instrumento cuando se ha
producido un cambio real en el estado de salud[82] por lo tanto, puede definirse

como la capacidad de un instrumento para detectar un cambio[78,83].

3.5 Instrumentos especificos para medir la calidad de vida relacionada con salud
oral.

El Orthognathic Quality of Life Questionnaire (OQLQ) es el Unico instrumento
disefiado especificamente para evaluar la calidad de vida relacionada con la salud
oral en pacientes con deformidades dentofaciales. Antes del desarrollo del OQLQ,
los estudios que incluian la calidad de vida relacionada con la salud como medida
de resultado en pacientes con deformidades dentofaciales aplicaban cuestionarios
genéricos de salud y frecuentemente un instrumento especifico para calidad de vida
relacionada con la salud oral, el Oral Health Impact Profile (OHIP-14)[84].

El Oral Health Impact Profile fue desarrollado por Slade y Spencer en el afio
1994[85], con el objetivo de proporcionar una medida integral, auto reportada, del
impacto adverso de la condicién oral en aspectos del bienestar, incluyendo el dolor,
estado psicosocial, interaccién social y las actividades diarias. A diferencia del

OQLQ el OHIP-14 no fue desarrollado para una condicion oral especifica[70].

36



El OHIP-14 consta de 14 items que cubren 7 dominios de la calidad de vida
relacionada con la salud oral: limitacion funcional, dolor fisico, malestar psicolégico,
discapacidad fisica, discapacidad psicoldgica, discapacidad social y minusvalia[86].
Los items se responden a través de una escala Likert con valores que van de 0 a
4: nunca, casi nunca, ocasionalmente, frecuentemente y muy frecuentemente. Las
puntuaciones del OHIP-14 pueden oscilar entre 0 y 56; las puntuaciones mas altas
indican una peor calidad de vida relacionada con la salud oral[87].

El OQLQ fue desarrollado por S.J. Cunningham en el Reino Unido en el afio
2000[88] con el objetivo de evaluar el beneficio de la cirugia ortognatica en términos
de su efecto sobre la calidad de vida relacionada con la salud oral en pacientes con
deformidades dentofaciales. En el afio 2002 se reporté la validez y sensibilidad al
cambio del cuestionario[89].

El instrumento consta de 22 preguntas que se responden en una escala tipo
Likert de 5 puntos[88,89] que van desde “no me molesta nada” (0) hasta “me
molesta mucho” (4) y contempla 4 dimensiones: estética dentofacial (items 1, 7, 10,
11y 14; rango de puntaje de 0 a 20), funcion oral (items 2 a 6; rango de puntaje de
0 a 20), autopercepcion de la deformidad dentofacial ( items 8, 9, 12 y 13; rango de
puntaje de 0 a 16) y aspectos sociales (items 15 a 22; rango de puntaje de 0 a
32)[90-93]. Las puntuaciones del cuestionario OQLQ se obtienen por la suma
aritmética de los puntos en cada item o pregunta[88] También se calcula una
puntuacion total con un minimo tedrico de 0 puntos (22 x 0), y un maximo tedrico
de 88 puntos (22 x 4). Una puntuacién mas baja refleja una mejor calidad de vida

relacionada con la salud oral[89].
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4. Impacto de la cirugia ortognatica en la calidad de vida relacionada con la
salud oral.

Las deformidades dentofaciales pueden influir negativamente en la calidad
de vida relacionada con la salud oral de los pacientes al afectar su apariencia facial,
funcion oral o ambas[94]. De hecho, ambos aspectos se encuentran entre las
principales motivaciones para el tratamiento conjuntamente con la mejoria de la
confianza en si mismo[95]. En la literatura existente se ha reportado el impacto de
las deformidades dentofaciales en los aspectos psicologicos, sociales, fisicos,
funcionales y estéticos de la calidad de vida relacionada con la salud de los
pacientes antes y después de la cirugia[96].

Durante el curso del tratamiento, especificamente durante la fase de
ortodoncia prequirurgica y justo antes de la cirugia, se ha descrito un
empeoramiento significativo en la calidad de vida relacionada con la salud oral
debido a la descompensacién ortoddncica prequirurgica[28,89,97] (Figura 10). La
discrepancia preoperatoria de >5 mm podria asociarse a un mayor trauma

psicolégico en la etapa preoperatoria[97].
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Figura 10. Descompensacién ortoddntica pre-quirurgica
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Fuente: Instituto Maxilofacial. Barcelona, Esparia[16].

Los cambios en la estética facial y funcional resultantes de la cirugia
ortognatica dependen de la estabilidad de los procedimientos quirurgicos[98]. Los
autores coinciden en que el perfil ha alcanzado su configuracién definitiva después
de 6 meses[99], se espera que el edema y la readaptacién muscular se resuelvan
entre 6 y 12 meses[100,101]. Sin embargo, no existe una estandarizacién o
consenso de los tiempos de recoleccion de datos para evaluar el impacto de la
cirugia ortognatica. Estos cambios graduales post quirurgicos en aspectos estético
y funcionales fueron reportados en dos estudios que observaron una mejoria de
moderada a grande de 3 a 6 meses después de la cirugia de seguimiento[48,102],
y son explicables por la evolucién clinica postoperatoria normal.

La mayoria de los pocos estudios prospectivos que consideran como
medicion basal la evaluacion en la etapa previa a la instalacion de los dispositivos

de ortodoncia con seguimientos que incluian la medicion al término del tratamiento
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de ortodoncia post quirurgica, posterior al retiro de la aparatologia ortoddntica,
demostraron una gran mejoria en la estética dentofacial[89,102] y la funcion
oral[95,102] con hallazgos de mejoria moderada en los aspectos sociales[89,95] y
con una mayor variabilidad de impacto en la autopercepcion de la deformidad
dentofacial que iba de moderada[95,102] a insignificante[89].

De acuerdo a los tipos de deformidades dentofaciales (Clase Il o Clase Ill)
se han reportado diferencias significativas en los perfiles psicolégicos
preoperatorios y la dinamica post operatoria[103]. Los individuos Clase Ill con
mordida invertida y perfil prognatico como también los Clase Il con resalte excesivo
y perfil retrognatico han sido evaluados incluso como menos atractivos y mas
introvertidos[104], existiendo una mejoria gradual diferenciada durante la evolucion
post quirurgica[48,102] segun intervalos de seguimiento evaluados. No obstante,
son pocos los estudios que analizan el impacto de la calidad de vida relacionada
con la salud oral estratificando por tipo de deformidad dentofacial[45—48,94,105].
Después de la cirugia ortognatica se ha demostrado una mejoria para ambos tipos
de deformidades dentofaciales de mayor magnitud en los pacientes Clase
[11[45,47,48,94] y observandose un menor impacto en la mejoria de aspectos

funcionales en pacientes Clase 11[45,47].
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. JUSTIFICACION

La calidad de vida relacionada con la salud se considera un indicador integral
del rol biopsicosocial y es util en el diagnéstico del paciente y para la toma de
decisiones respecto a su tratamiento. La importancia del concepto en el area
odontoldgica ha tomado relevancia sélo en las ultimas décadas, cuando se han
desarrollado instrumentos de medicion que permiten su evaluacién. Sin embargo,
los instrumentos especificos para una condicidén o patologia en particular son aun
escasos Yy en el ambito de la cirugia oral y maxilofacial muy poco frecuentes.

El Orthognatic Quality of Life Questionnaire (OQLQ) disefiado para evaluar
la calidad de vida relacionada con la salud oral en pacientes con deformidades
dentofaciales ha sido adaptado y validado en varios idiomas (aleman[106],
arabe[107] y portugués[108,109] entre otros), pero no se disponia de una versidon
en espanol. Contar con un instrumento en idioma espafol para evaluar las personas
que padecen deformidades dentofaciales en Latino América permitiria la
comparaciéon con resultados de evaluaciones a nivel internacional. EIl OQLQ ha
demostrado ser un instrumento util para establecer prioridades y para evaluar la
necesidad de tratamiento desde el punto de vista de la percepcion del paciente.

Las deformidades dentofaciales y su tratamiento quirdrgico representan un
tema de interés para los especialistas con un enfoque principalmente clinico en lo
que respecta a resultados y complicaciones de tratamiento que cada vez incorporan
con mayor frecuencia la calidad de vida relacionada con la salud oral como medida

de resultado en los estudios de efectividad.
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Durante el 2019 'y 2020 se publicaron 4  revisiones
sistematicas[28,96,110,111], sobre la calidad de vida en deformidades
dentofaciales[84]. Ninguna de las revisiones publicadas efectué un analisis
estratificado del cambio antes — después de la cirugia ortognatica de acuerdo a tipo
de deformidades dentofaciales Clase Il y Ill. Ademas son pocos los estudios que
en su disefio y analisis consideran la evaluacion con este enfoque estratificado
existiendo un vacio en el conocimiento cientifico.

Con los antecedentes mencionados se planted desarrollar la version en
espafol del unico instrumento especifico para la evaluacion de la calidad de vida
relacionada con la salud oral en pacientes con deformidades dentofaciales y
efectuar un estudio clinico prospectivo con este instrumento como medida de
resultado principal comparando el impacto en pacientes Clases Il y Ill. Finalmente
se realiz6 una revisidn sistematica siguiendo la linea de investigacion para sintetizar
la evidencia disponible del resultado del tratamiento combinado convencional
ortodontico-quirdrgico desde la perspectiva de los pacientes en deformidades

dentofaciales Clase Il y IlI.
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. ASPECTOS ETICOS

El proyecto ha sido aprobado por el Comité ético-cientifico del Servicio de
Salud Valparaiso — San Antonio y Servicio de Salud Metropolitano Central.
Corresponde a un estudio observacional sin intervencion de la poblacién en estudio,
la decisién de intervencion quirurgica (cirugia ortognatica) se realiza dado la
condicion clinica del paciente y no asociado a la evaluacion a efectuar en la
presente investigacion.

El proyecto cuenta con la autorizacion de la Profesora Dra. Susan J.
Cunningham PhD; BChD; FDSRCS(Orth); MSc; MOrthRCS; FHEA Directora del
programa de ortodoncia en Eastman Dental Institute, University College of London
y autora del instrumento “Orthognathic Quality of Life Questionnaire” (OQLQ).

Para efectuar la adaptacién cultural, evaluacion de las propiedades métricas
del instrumento y el seguimiento clinico, cada participante fue consultado respecto
a su disposicion para participar voluntariamente en el estudio dejando claro su
autonomia y libertad para retirarse en cualquier momento. A todos los participantes
se les solicito la firma de un consentimiento informado.

La investigacion se llevd a cabo dando cumplimiento a la normativa vigente
nacional e internacional. Finalmente, todos los datos son confidenciales
resguardando la identidad y datos sensibles de los participantes. La informacién

obtenida sera utilizada Unicamente con fines cientificos.
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IV. OBJETIVOS

Objetivo General
Evaluar la calidad de vida relacionada con la salud oral en pacientes chilenos
con deformidades dentofaciales, valorar el cambio entre antes y después de

la cirugia ortognatica, y explorar las diferencias segun el tipo de deformidad.

Objetivos Especificos
1. Desarrollar una version en espafiol del Orthognathic Quality of Life
Questionnaire (OQLQ) que sea conceptualmente equivalente al cuestionario
original, asi como aceptable, confiable y valido para su uso en pacientes

chilenos con deformidades dentofaciales.

2. Evaluar los cambios en la calidad de vida general y relacionada con
la salud oral en pacientes con deformidades dentofaciales sometidos a
cirugia ortognatica y examinar si estos cambios varian segun el tipo de

deformidad (Clase Il o Clase llI).

3. Sintetizar la evidencia disponible sobre el impacto del tratamiento
combinado de ortodoncia y cirugia ortognatica en la calidad de vida
relacionada con la salud oral de los pacientes con deformidades
dentofaciales Clase Il y Ill a través de una revision sistematica con

metaanalisis.
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Conclusions: The Spanish version of OQLQ has demonstrated good levels of reliability, validity, and
responsiveness — similar to those of the original questionnaire.
© 2020 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights

reserved.

1. Introduction

Dentofacial deformities have been defined as conditions in
which the facial skeleton diverges from normality, there is maloc-
clusion (dentomaxillary anomalies), and facial appearance is
affected (Posnick, 2014). It is estimated that approximately 5% of
the US or UK population have dentofacial deformities that are
treated with a combination of orthodontic and surgical treatment
(Harrington et al., 2015).

Dentomaxillary anomalies are among the oral health problems
that are most perceived by the population, because they affect the
aesthetics and functionality of the stomatognathic system, the
quality of social relations, and self-esteem (Echeverria et al., 2019).
The need to treat dentofacial deformities is mainly based on func-
tional and psychosocial factors, with quality of life improvement as
the ultimate goal for these patients.

The Orthognathic Quality of Life Questionnaire (OQLQ) was
developed in the UK (Cunningham et al., 2000) with the aim of
evaluating the benefits of orthognathic surgery in terms of its effect
on Oral Health-Related Quality of Life (OHRQoL). In 2002, the val-
idity and sensitivity to change of the questionnaire was reported
(Cunningham et al., 2002). The OQLQ is the only instrument spe-
cifically designed to assess OHRQoL in patients with dentofacial
deformities. Other questionnaires, such as the Malocclusion Impact
Questionnaire, have been developed to evaluate young people with
dentomaxillary anomalies, but not patients with dentofacial de-
formities (Benson et al., 2016).

Prior to development of the OQLQ, studies in patients with this
condition frequently used generic questionnaires, such as the Short
Form 36 Health Survey (SF-36) and the Oral Health Impact Profile
(OHIP-14) (Soh and Narayanan, 2013). The OQLQ has been adapted
for other languages: German (Bock et al., 2009), Arabic (Abdullah,
2015), and Portuguese (Bortoluzzi et al., 2011; De Aratjo et al., 2013).

The aim of this study was to develop a Spanish version of 0QLQ
that is conceptually equivalent to the original questionnaire, as well
as acceptable, reliable, and valid for use in the Chilean patients with
dentofacial deformities.

2. Material and methods
2.1. Description of the Orthognathic Quality of Life Questionnaire

The OQLQ is a self-administered instrument with 22 items
(Cunningham et al.,, 2000, 2002) covering four domains: facial
aesthetic (five items, score range 0—20), oral function (five items,
score range 0—20), awareness of dentofacial deformity (four items,
score range 0—16), and social aspects of dentofacial deformity (eight
items, score range 0—32). Each question is rated on a five-point
Likert scale ranging from ‘does not bother me at all’ (score 0) to
‘bothers me a lot’ (score 4). The total score range is from 0 to 88. A
lower score indicates a better OHRQoL (Cunningham et al., 2002).

2.2. Translation and cross-cultural adaptation

The objective of the process of cross-cultural adaptation is to
achieve an equivalence of meanings between the culture in which
the questionnaire was developed and that in which it is intended to
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be applied. The process was carried out according to the method-
ology recommended for these purposes (Guillemin et al., 1993;
Hunt et al,, 1991), following four steps: 1) direct translation; 2)
translation synthesis; 3) back-translation; and 4) cognitive
debriefing.

- Step 1 — direct translation: A conceptual translation of the in-
strument was carried out by two independent bilingual trans-
lators whose mother language was the target language
(Spanish). Directions were provided to translators, emphasizing
semantic/conceptual equivalence and trying to make sense of
the items in Spanish, but without changing the meaning or
intention of the original version.

Step 2 — translation synthesis: The translations were analyzed
by a multidisciplinary committee of experts, who identified the
discrepancies between both translations until consensus was
reached and a single synthesis version was obtained.

Step 3 — back-translation (reverse translation): The synthesis
version was translated into the original English language by two
bilingual translators whose native/mother language was British
English, as in the original instrument, and who were blind to the
original questionnaire. The back-translation report was sent to
the developer for identification of significant semantic or con-
ceptual differences with respect to the original questionnaire.
Step 4 — cognitive debriefing: A total of 20 patients with
dentofacial deformities were asked to respond to the consoli-
dated Spanish version, and to comment on any aspect that was
difficult to understand. All the patients said that the ques-
tionnaire was easy to understand, easy to answer, and closely
related to their problems. The response to the questionnaire
required approximately 10—15 min, with no suggestions for
modification. The version obtained at the end of the process of
direct translation and back translation was approved by the
author of the original questionnaire, Dr S. Cunningham.

2.3. Study of metric properties of the OQLQ Spanish version

This was a prospective longitudinal multicenter study of pa-
tients with dentofacial deformities, recruited from public and pri-
vate clinics specialized in the treatment of dentofacial deformities
with orthognathic surgery. Inclusion criteria were: over 18 years of
age, diagnosis of dentofacial deformity confirmed, and informed
consent to participate before surgical treatment. Exclusion criteria
were: dentomaxillary anomalies and/or dentofacial deformities in
the context of syndromes (e.g. Pierre Robin sequence or cleft lip and
palate), or sequelae due to maxillofacial trauma.

The sample size was calculated as 110 patients, according to the
recommended 5:1 proportion of subjects with respect to the
number of variables (items) (Anthoine et al., 2014).

24. Instruments of measurement

Once written consent was obtained from the patients, socio-
demographic data were recorded and the OQLQ, OHIP-14, and SF-
36 were self-administered during the clinical visit.

The OHIP-14 (Locker, 1988; Slade and Spencer, 1994;
Rodakowska et al, 2014) assesses seven OHRQoL dimensions:
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functional limitation, physical pain, psychological discomfort,
physical disability, psychological disability, social disability, and
handicap (Montero-Martin et al., 2009). Each dimension comprizes
two different questions from a total of fourteen, referring to a
period of 1 year. Response options are on five-point Likert scales,
and the scores are computed by adding responses. The total score
ranges between 0 and 56, with higher scores indicating worse
OHRQoL.

The SF-36 version 2 (SF-36v2) is a generic health-related,
quality-of-life questionnaire (Alonso et al., 1998; Vilagut et al,,
2005), which consists of 36 questions that measure eight do-
mains. Scores are constructed for domains and for two component
summaries — physical and mental (Németh, 2005; Farivar et al.,
2007). Unlike the OQLQ and OHIP-14, higher SF-36 scores imply
better HRQoL (Vera-Villarroel et al., 2014).

2.5. Metric properties evaluated: Reliability, validity, and
responsiveness

Reliability refers to the degree to which an instrument is free
of random error (Aaronson et al., 2002). To measure this metric
property, internal consistency and test—retest reproducibility
were assessed. For the latter, the OQLQ was applied twice, with 4
weeks between tests, in the reproducibility subsample. The
reproducibility subsample, defined by stability of the clinical
condition measured, comprized patients undergoing presurgical
treatment who were not subjected to any intervention (such as
installation of splints or removal of third molars) during the
following 4 weeks.

Validity refers to the degree to which the instrument measures
what it purports to measure (Aaronson et al., 2002). Specifically,
construct validity refers to evidence that supports a proposed
interpretation of scores based on theoretical implications associ-
ated with the constructs being measured, through factorial anal-
ysis and examining the logical relations that should exist with
other measurements (Garin et al., 2008; Comin-Colet et al., 2011).
Because the OQLQ is the only existing specific condition instru-
ment for evaluating OHRQoL in patients with dentofacial de-
formities, the logical relationships with SF-36 and OHIP-14
questionnaires, both previously translated and validated for use in
Chile (Olivares-Tirado, 2005; Leon et al., 2014), were hypothesized
and tested.

According to the construct validity hypothesis proposed by
developers, since it primarily addresses the mental and social
impacts of dentofacial deformities, there would be: moderately
negative correlations between the OQLQ domains and the SF-36
mental component summary, and poor correlations with the SF-
36 physical component summary — physical functioning, role-
physical, and bodily pain domains. On the other hand, moder-
ately positive correlations were expected between OQLQ and
OHIP-14 domains, since both measured OHRQoL using similar
domains: social aspects/social disability, oral function/functional
limitations and physical disability, and awareness/psychological
discomfort.

Finally, responsiveness is viewed as an important part of the
longitudinal construct validation process. Responsiveness refers to
an instrument's ability to detect change (Aaronson et al., 2002). To
evaluate responsiveness, instruments were applied twice: 1 week
before surgery (T1) and then 3 months after surgery (T2) in the first
30 completed cases.

A global change question was also administered 3 months after
surgery, asking participants if their dental/facial problems were
much better/better/the same/worse or much worse than before
treatment.
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2.6. Statistical analysis

Sociodemographic characteristics of the participants and ques-
tionnaire scores were described and analyzed using 72 for cate-
gorical variables, and parametric or non-parametric tests for
continuous variables (according to their distribution). Feasibility
was assessed by calculating the percentage of patients with some
item not answered in each dimension.

Confirmatory factorial analysis was carried out to confirm the
structure of the Chilean version of the instrument in four di-
mensions and a global construct proposed by developers. This was
performed using the weighted least squares method, and its
goodness of fit was assessed using the comparative fit index, the
Tucker—Lewis index, and the root mean square error of approxi-
mation. For the comparative fit index and Tucker—Lewis index,
values equal to or greater than 0.90 suggested an acceptable fit of
the model; while for root mean square error of approximation,
values needed to be below 0.08, or ideally below 0.05 (Hu and
Bentler, 1999).

To examine the distribution of scores, statistics of central ten-
dency and dispersion, observed range, and ceiling and floor effects
(percentage of patients with maximum and minimum scores,
respectively) were calculated.

To assess reliability, internal consistency was estimated using
the Cronbach alpha coefficient (Cronbach, 1951), and test-retest
reproducibility was estimated using the intraclass correlation co-
efficient (Prieto et al., 1998), which was calculated with data for the
two evaluations in the reproducibility sub-sample. Reliability co-
efficients >0.70 were considered acceptable, 0.71—0.80 respectable,
and >0.80 very good (Cortina, 1993).

Construct validity was evaluated by analyzing the hypothesized
relationships between scores. This was achieved by calculating the
Spearman correlation coefficients (rs), which were interpreted as
follows: negligible relationship when ry < 0.20; weak when
0.20—0.40; moderate when 0.40—0.60; strong—moderate when
0.60—0.80; and strong when > 0.80 (Franzblau, 1958).

To evaluate responsiveness, a paired t-test was used to assess
the score changes in patients undergoing orthognathic surgery. The
magnitude of the change was evaluated by calculating the stan-
dardized response mean as the mean change divided by the stan-
dard deviation of the change, which allowed interpretation of the
magnitude and meaningful comparisons between different in-
struments (Garratt et al., 1994). Standardized response means of
0.2, 0.5, and 0.8 represented small, moderate, and large clinical
changes (Liang et al., 1990; Garratt et al., 1994). Statistical analysis
was performed using Stata 15 [Stata Corp, College Station, TX, USA].

3. Results

In total, 230 patients under presurgical orthodontic treatment
were included in the study: 88 of them with a scheduled date for
the surgical procedure and 142 in process (the latter formed the
reliability sub-sample, with an 84.5% response rate). After
excluding 14 patients who did not respond, 216 participants were
entered in the analysis. Mean age was 23.7 (SD 6.2), with a high
percentage being female (63.9%). Their main motivation for treat-
ment was aesthetic and functional (72.2%), followed by only func-
tional motivation (25%).

Fig. 1 shows the structure of the OQLQ model tested through
confirmatory factor analysis, in which the 22 items are distributed
into four latent factors and a general factor. Since values of indices
related to goodness of fit (comparative fit index 0.818,
Tucker—Lewis index = 0.794, and root mean square error of
approximation = 0.116), a Lagrange multiplier test was applied
and covariances were incorporated between the following pairs of
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Fig. 1. Confirmatory factor analysis for the 22-item Orthognathic Quality Of Life Questionnaire. FA: facial aesthetics domain; OF: oral function domain; AW: awareness of dentofacial

deformity domain; SA: social aspects domain.

items: item 1 (teeth appearance) and 14 (facial appearance); item
10 (dislike of being photographed) and 11 (dislike of being seen on
video); item 2 (biting) and 3 (chewing); item 12 (staring at peo-
ple's teeth) and 13 (staring at people's faces); and item 17
(worrying about comments on my appearance) and 22 (upset
about comments on my appearance). This final model showed
acceptable goodness of fit (comparative fit index = 0.902,
Tucker—Lewis index = 0.887, and root mean square error of
approximation = 0.086).

Table 1 shows the reliability results. Only a low item—total
correlation was observed in question 2 of the third component
(function), with a value below 0.5; all other items gave values be-
tween 0.51 and 0.80. The alpha coefficients for the four components
were high, between 0.77 and 0.94. The intraclass correlation coef-
ficient for test—retest analysis was >0.7 in the four dimensions.

The proportion of patients with some item without a response
was low for OQLQ and OHIP-14 (5% and 3%, respectively), and
practically null for SF-36 (Table 2). Floor and ceiling effects for
0OQLQ global score were 0% and less than 15% in all dimensions,

Table 1
Reliability of the Chilean version of the OQLQ (n = 216).

respectively. The mean and median global scores were 47.66 and
47.5, respectively.

Table 3 shows the correlation matrix between the OQLQ com-
ponents, SF-36, and OHIP-14. In general, the OQLQ scores presented
weak or even negligible correlations with SF-36. Otherwise, most
correlations between OQLQ and OHIP-14 were at least moderate.

All the correlations that had previously been hypothesized as
moderate (cells marked “a”) were rs > 0.36, except the correlation
between vitality and the social aspects of dentofacial deformity
dimension (rs = —0.27), and between general health and the den-
tofacial aesthetic dimension (rs = —0.13). On the other hand, the
hypothesis of poor correlation between the SF-36 bodily pain
component and the oral function domain, and between SF-36
mental health and the awareness of dentofacial deformity
domain (rs = —0.37 for both) was rejected.

Table 4 compares mean scores at baseline (presurgery) and at
the 3-month postsurgery follow-up. Standardized response means
were considerably higher for the OQLQ and OHIP-14 than for the SF-
36. The highest standardized response means were found for the

0QLQ component/item

Item—total®
correlation

Intraclass” correlation
coefficient (test—retest)

Alpha coefficient”
for each component

Component 1 — social aspects of dentofacial deformity

15. Cover mouth when meeting people 0.79
16. Worry about meeting people 0.78
17. Worry people will make hurtful comments 0.76
18. Lack confidence socially 0.78
19. Do not like smiling 0.76
20. Get depressed about appearance 0.79
21. Sometimes think people are staring 0.80
22. Comments about appearance upset me 0.76
Component 2 — facial aesthetics

1. Self-conscious about appearance of my teeth 0.56
7. Don't like seeing side view of face (profile) 0.59
10. Dislike having photograph taken 0.71
11. Dislike being seen on video 0.75
14. Self-conscious about appearance 0.63
Component 3 — oral function

2. Problems biting 0.46
3. Problems chewing 0.51
4. Avoid eating some foods 0.55
5. Don't like eating in public 0.63
6. Pains in face/jaw 0.49
Component 4 — awareness of dentofacial deformity

8. Spend time studying face 0.72
9. Spend time studying teeth 0.66
12. Stare at people's teeth 0.64
13. Stare at people's faces 0.68

0.94 0.91 (p = 0.001)
0.80 0.86 (p = 0.001)
078 0.88 (p = 0.001)
0.83 0.84 (p = 0.001)

@ Calculated using presurgery responses to the OQLQ from all the participants (n = 216).
b Calculated using presurgery responses to the OQLQ from participants in the test—retest subsample (n = 120).
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Table 2
Distribution of questionnaire scores (n = 216).
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Instruments % of items not answered Theoretical range Observed range Floor effects Ceiling effects Mean (SD) Median (IQR)
0QLQ 5% 0-88 4-85 0% 0% 47.66 (20.53) 47.5(31)
Social aspects of dentofacial deformity 0% 0-32 0-32 5.09% 4.17% 14.55(9.86) 13 (17)
Facial aesthetics 2% 0-20 1-20 0.93% 11.11% 13.12(5.09) 14(9)
Oral function 3% 0-20 0-20 1.39% 1.39% 11.85(4.69) 13(6)
Awareness of dentofacial deformity 0% 0-16 0-16 4.63% 231% 8.13 (4.36) 8(7)
Short-Form 36
Physical functioning <1% 0-100 10-100 0% 52.31% 92.29 (13.06) 100 (10)
Role-physical 0% 0-100 0-100 0.46% 48.15% 87.42(18.18) 93.75(18.75)
Bodily pain 0% 0-100 0-100 0.46% 23.61% 73.57 (21.04) 74(22.5)
General health 0% 0-100 20-100 0.46% 5.56% 71.74 (17.75) 72 (25)
Vitality 0% 0-100 0-100 0.46% 3.24% 61.51(20.77) 62.5(25)
Social functioning 0% 0-100 12.5—-100 0.93% 34.72% 79.16 (20.84) 87.5(37.5)
Role-emotional 0% 0-100 0-100 0.46% 38.43% 81.90 (19.44) 83.33(29.16)
Mental health 0% 0-100 20-100 0.46% 4.63% 7032 (18.15) 75 (25)
Physical health component summary ~ N/A <6 >50 24.71-67.9 0.46% 0.46% 54.74 (6.01)  55.98 (7.59)
Mental health component summary N/A <6>50 18.64—63.89 0.46% 0.46% 47.29(9.74)  49.24 (13.36)
OHIP-14 3% 0-56 0-48 0.46% 0% 17.71(9.57) 165 (13.5)
Functional limitation 0% 0-8 0-8 32.41% 0.46% 1.76 (1.64) 2(3)
Physical pain 1% 0-8 0-8 5.56% 1.85% 3.66 (1.91) 4(3)
Psychological discomfort 0% 0-8 0-8 9.26% 6.94% 3.56 (2.20) 4(3)
Physical disability iz 0-8 0-8 1852% 278% 3.10 (2.17) 3(3.5)
Psychological disability <1% 0-8 0-8 15.28% 1.85% 2.75 (2.06) 3(3)
Social disability 0% 0-8 0-7 30.09% 0.46% 1.89 (1.75) 2(3)
Handicap 0% 0-8 0-8 61.57% 0.46% 0.96 (1.58) 0(2)

Table 3

Construct validity: Spearman correlations® (p-values) for OQLQ with SF-36 and OHIP-14 scores at presurgery evaluation (n = 216).

0QLQ COMPONENTS

Domain 1 Social aspects
of dentofacial deformity

Domain 2 Facial aesthetics

Domain 4 Awareness
of dentofacial deformity

Domain 3 Oral function

SF-36 COMPONENTS

Physical functioning —0.12 (0.089) ~0.16 (0.021) —0.15 (0.025) —0.06 (0.376)
Role-physical -0.12 (0.074) —0.07 (0.300) ~0.19 (0.004) —0.03 (0.644)
Bodily pain -0.22 (<0.001) ~0.24 (<0.001) -0.37 (<0.001) ~0.24 (<0.001)
General health -0.17 (0.014) ~0.14 (0.045)° ~0.18 (0.009) ~0.13 (0.053)
Vitality ~0.27 (<0.001)° ~0.32 (<0.001) -0.23 (<0.001) ~0.28 (<0.001)
Social functioning —0.37 (<0.001)° —0.36 (<0.001)* —0.34 (<0.001) —0.33 (<0.001)
Role-emotional —0.23 (<0.001) —0.28 (<0.001) —0.26 (<0.001) —0.21 (0.002)
Mental health —0.41 (<0.001)* —0.40 (<0.001)* —0.30 (<0.001) —0.37 (<0.001)
SF-36 physical health component summary —0.05 (0.492) —0.04 (0.566) —0.20 (0.003) —0.02 (0.723)
SF-36 mental health component summary —0.37 (<0.001)* —0.39 (<0.001)* —0.29 (<0.001) —0.36 (<0.001)*
OHIP-14 COMPONENTS

Functional limitation 0.37 (<0.001) 0.35 (<0.001) 0.45 (<0.001)° 0.36 (<0.001)
Physical pain 0.32 (<0.001) 0.38 (<0.001) 0.50 (<0.001) 0.29 (<0.001)
Psychological discomfort 0.64 (<0.001) 0.58 (<0.001) 0.49 (<0.001) 0.47 (<0.001)*
Physical disability 0.36 (<0.001) 0.29 (<0.001) 0.41 (<0.001)* 0.24 (<0.001)
Psychological disability 0.42 (<0.001) 0.38 (<0.001) 0.45 (<0.001) 0.34 (<0.001)
Social disability 0.50 (<0.001)* 0.40 (<0.001) 0.54 (<0.001) 0.34 (<0.001)
Handicap 0.30 (<0.001) 0.19 (0.005) 0.36 (<0.001) 0.16 (0.018)

SF-36 0—100%, with 0 being the worst possible and 100 being the best possible quality of life.
OHIP-14 is scored such that higher scores represent lower quality of life, and vice versa (0—56; each component 0—8).
0OQLQ is scored such that higher scores represent lower quality of life, and vice versa (social aspects of dentofacial deformity domain 0—32, facial aesthetics domain 0—20, oral

function domain 0—20, awareness of dentofacial deformity domain 0—16).
¢ Indicate hypothesis of moderate relationships.

oral function (—0.91), facial aesthetics (—0.68), and social aspects of
dentofacial deformity (—0.62) domains, followed by OHIP-14 psy-
chological discomfort. The value for the fourth domain (awareness
of dentofacial deformity) was much smaller (—0.35). For the health
transition question, most patients reported positive outcomes: 25
stated that they felt their dental/facial problems were better than
prior to treatment, and only five said that they felt no change.

4. Discussion

The version of the OQLQ obtained has demonstrated adequate
metric properties, similar to those of the original version, including

1116

excellent reliability, validity, and responsiveness. These findings
support its use in Chile, while guaranteeing international comparison.

The Chilean version has shown excellent reliability, both with
regard to its internal consistency and its reproducibility, since
reliability coefficients were higher than the minimum recom-
mended in all the questionnaire scores (Cronbach, 1951; Prieto
et al., 1998). Cronbach's alpha for the global score exceeded 0.9,
while the intraclass correlation coefficient was >0.8 for all scores.
Our internal consistency by dimensions (Cronbach's alpha coeffi-
cient between 0.76 and 0.94) was similar to the value reported by
the original questionnaire, being slightly lower only for the oral
function dimension (0.76 vs 0.83).
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Table 4
Responsiveness testing: mean change between T2 and T1 (n = 30).

Instrument Mean score (SD) at baseline Mean score (SD) at follow-up Mean change (SD) SRM p-value
0QLQ 40.16 (19.52) 25.06 (15.46) —15.1(18.05) —-0.84 <0.001
Social aspects of dentofacial deformity 11.66 (8.60) 7.03 (6.79) —4.63 (7.43) -0.62 0.002
Facial aesthetics 11.03 (5.84) 7.36 (4.94) ~3.66 (5.38) -0.68 <0.001
Oral function 11.13 (4.61) 5.53 (3.83) ~5.6 (6.15) -091 <0.001
Awareness of dentofacial deformity 6.33 (3.69) 5.13(3.75) -1.2(342) -0.35 0.065
Short—Form 36

Physical functioning 95.16 (7.70) 93.99 (17.43) -1.16 (17.79) —-0.07 0.722
Role-physical 90.83 (12.68) 88.75 (15.43) —2.08 (16.10) -0.13 0.484
Bodily pain 74.96 (24.32) 73.7 (19.51) —1.26 (29.40) —-0.04 0.815
General health 81.1(16.22) 82.9 (16.30) 1.8 (12.81) 0.14 0.448
Vitality 68.54 (18.45) 68.95 (12.97) 0.41(18.78) 0.02 0.904
Social functioning 83.33 (14.8) 85.41 (18) 2.08 (23.69) 0.09 0633
Role-emotional 87.22 (17.05) 89.44 (14.34) 222 (20.40) 0.11 0.555
Mental health 77.5 (15.29) 79.33 (14.36) 1.83 (17.24) 0.11 0.564
Physical health component summary 55,76 (5.34) 54.97 (6.04) —0.79 (6.83) -0.12 0.530
Mental health component summary 50,79 (7.96) 52.16 (7.77) 1.37 (9.82) 0.14 0.450
OHIP-14 15.26 (9.45) 9.8 (6.18) —5.46 (9.96) —-0.55 0.005
Functional limitation 1.3(1.48) 1.16 (1.53) -0.13 (1.61) —-0.08 0.654
Physical pain 3.16 (1.62) 2.86 (1.54) —-0.3(1.6) -0.19 0313
Psychological discomfort 3.1(2.20) 1.66 (2.01) -1.23(2.51) —-0.49 0.011
Physical disability 2.5(2.34) 1.53 (1.50) —0.96 (2.25) -043 0.025
Psychological disability 2.56 (1.88) 1.86 (2.01) -0.7 (2.32) -0.30 <0.001
Social disability 1.73 (1.81) 0.93(1.31) —0.8(1.95) -0.41 0.032
Handicap 0.9 (1.47) 0.4 (1.65) —0.5(1.65) -0.30 0.108

T1 = prior to surgery; T2 = after surgery, at 3-month follow-up.

To the best of our knowledge, there has been no previous pub-
lication describing the factor structure of the original instrument;
therefore, comparisons with other studies are not possible. Our
findings confirm the four domains proposed by the developers, and
that correlations between them can be explained by the second-
order model representing global OHRQoL. While the initial model
showed discrepancies between observed values and the values
expected under the hypothetical model (original version), this was
remedied by adding covariances between errors that reflected all
other sources of variance in the items not explained by the
construct.

Construct validity of the Chilean version of the OQLQ was
assessed through exploring relationships with the OHIP-14 and
the widely used SF-36 health survey questionnaire. In the study
of the original questionnaire, validity was assessed with SF-36
and a 100 mm VAS, which measured respondents’ own global
ratings of their appearance and function. Our findings supported
the majority of hypotheses previously specified. The correlations
between the OHIP-14 and the four domains of the OQLQ were all
significant, although the social aspects and dentofacial aesthetics
domains produced the strongest relationships with the OHIP-14
psychological discomfort domain (0.64 and 0.54, respectively).
Also, the hypotheses generated a priori for relationships with the
SF-36 were confirmed, except for social aspects and facial aes-
thetics (lower than expected, at —0.27 and —0.14, respectively).

Responsiveness was assessed by testing 30 subjects presurgery
and at the 3-month postsurgery follow-up. Three of the four do-
mains showed a significant improvement (social aspects, facial
aesthetics, and oral function). The magnitude of change observed in
the oral function dimension of the OQLQ and in its total score (both
greater than 0.8) can be considered large, following the criteria
established by Cohen (Kazis et al., 1989). Our findings were similar
to the original article by Cunningham, who reported the same
significant domains but at the end of treatment. The study by
Eslamipour et al. (2017) evaluating change at 3 months after sur-
gery (with the orthodontic appliances not yet removed) also
showed a significant change in three of these domains. The
awareness of dentofacial aesthetics domain did not improve
significantly in this study, nor in our findings. These findings

1m7

suggest that, to some extent, the patients’ self-perception regarding
their dentofacial deformity continues to be low, as they tend to
compare themselves with others.

The main limitations of this study relate to the assessment of
responsiveness and a small sample size (the first 30 patients who
completed the follow-up 3 months after surgery). However,
statistical power was enough to detect the expected moderate-
to-large changes in the OQLQ scores. Moreover, the magnitude
of the changes observed were clearly larger than those measured
by the OHIP-14 and SF-36. Presurgical evaluation was performed
just before surgery, instead of before any presurgical intervention
(i.e. after installation of orthodontic appliances), and at post-
surgical evaluation only 3 months after surgery. A greater change
in OHRQoL is observed once postsurgical orthodontic treatment
is completed (Choi et al., 2010; Feu et al., 2017).

OHRQoL should be considered in the initial clinical evaluation,
including it as another factor that determines the need for surgical
treatment; this would allow both assessment of the magnitude of
involvement from an integral perspective and prioritization of
treatments, as needed. Furthermore, longitudinal studies with pre-
and postsurgical evaluations of orthognathic patients are needed to
know the full treatment outcomes, and the factors related to them.

5. Conclusion

The Spanish version of OQLQ has demonstrated good reliability,
validity, and responsiveness, similar to those of the original in-
strument. The use of the questionnaire in patients with dentofacial
deformities treatment should be based on the notion that this in-
strument might be used by specialists, potentially allowing them to
make better treatment decisions.
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Abstract

Objective To evaluate changes in general and oral health-related quality of life (HRQoL) in patients with dentofacial deform-
ity undergoing orthognathic surgery, and whether these changes vary according to type of deformity.

Material and methods This is a prospective longitudinal multicenter study of patients with dentofacial deformities (n = 90).
The Orthognathic Quality of Life Questionnaire (OQLQ), Oral Health Impact Profile (OHIP-14), and Short-Form Health
Survey version2 (SF-36v2) were self-completed by patients before surgery, 3 and 6 months after orthognathic surgery. Change
was tested using paired #-test, and compared between Class II and Class III of dentofacial deformity by unpaired #-test. The
magnitude of change was examined estimating the standardized response mean (SRM).

Results The OQLQ and OHIP-14 showed statistically significant improvements 6 months after surgery, compared with the
pre-surgical evaluation, but the SF-36v2 only in the physical component summary. The SRM was large in OQLQ oral function
(-1.11) and dentofacial facial aesthetics (-0.76) dimensions, and moderate in most of OHIP-14 dimensions. Differences in
mean change between Class II and I1I were statistically significant for global scores of OQLQ (-10.08 vs -20.30, p=0.0271)
and OHIP-14 (-3.79 vs -10.56, p =0.0144).

Conclusions A significant improvement was observed in oral HRQoL and in the physical component of general health in
patients with dentofacial deformities Class II and III after orthognathic surgery. Improvement was greater among Class I1I
than in Class II patients.

Clinical relevance These results provide patients, oral health care professionals, and planners with valuable information to
make evidence-based decisions and facilitate shared clinical decision-making, taking into account the patients’ perspective.

Keywords Oral health-related quality of life - Orthognathic surgery - Patient-reported outcome measures - Dentofacial
deformity - Health-related quality of life

Introduction

Patients with dentofacial deformities may require a com-
prehensive orthodontic and surgical approach to correct
moderate and serious dentofacial deformities [1, 2]. The
conventional 3-phase technique includes orthodontic treat-
ment prior to and after orthognathic surgery [3]. Pre-surgi-
cal orthodontics aims to achieve correct occlusion through
cephalometric prediction, while the post-surgical treat-
ment allows maintaining the final occlusion achieved and
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its long-term stability by settling and levelling the arches,
ensuring good root parallelism, and performing detailed
tooth positioning [4]. The duration of orthodontic treat-
ment varies from 27.9 [5] to 21.9 months, with a median
presurgical duration of 15.4 months, and of 5.9 months
post-surgery [6]. Each patient requires a variable length of
preoperative orthodontics, followed by a relatively constant
period of post-surgical orthodontic treatment to obtain the
final occlusion [4].

Health-Related Quality of Life (HRQoL) is an impor-
tant patient-reported outcome to evaluate the impact of
therapeutic interventions on health [7]. Patient-reported out-
comes are increasingly being used to provide complemen-
tary and additional insight into the health status of patients
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[8]. Disease-specific patient-reported outcomes may show
intervention-related changes more precisely than the generic
ones, applicable to all populations [9]. The Orthognathic
Quality of Life Questionnaire (OQLQ) is the only instru-
ment specifically designed to measure Oral Health-Related
Quality of Life (OHRQoL) in patients with dentofacial
deformities [10, 11], to evaluate the benefit of orthognathic
surgery from the patients’ point of view. The Spanish version
of the OQLQ was validated in Chile demonstrating good
validity, reliability, and responsiveness [12].

The comprehensive orthodontic and surgical approach to
correct dentofacial deformities has shown important benefits
measured with patient-reported outcomes [11, 13-17], and
the efficacy of orthognathic surgery has been also demon-
strated by cost-utility analysis [18]. However, studies meas-
uring both general and oral HRQoL [11, 15-17] included
small sample sizes (from 14 to 60 patients) [11, 16, 17],
except for Khadka et al. (n=110) [15]. Moreover, there
are few studies analyzing Class II and Class III dentofacial
deformities separately [13, 19-21], although significant dif-
ferences have been reported between both classes in pre-
operative psychologic profiles and postoperative dynamics
of patients [22]. The presurgical orthodontic treatment can
further affect OHRQoL in patients with Class III malocclu-
sion, as the necessary decompensation strongly emphasizes
skeletal disharmony in these patients [23].

The aim of the study was to evaluate changes in gen-
eral and oral HRQoL in patients with dentofacial deform-
ity treated by orthognathic surgery, and to examine whether
these changes vary according to type of deformity.

Methods
Study design

This is a prospective longitudinal multicenter study of
patients with dentofacial deformities recruited from three
public hospitals and two private clinics, registered in Clini-
calTrials.gov (register ID: NCT04863170). The inclusion
criteria were adult patients over 18 years old with dentofa-
cial deformity Class II or III selected for orthodontic treat-
ment and orthognathic surgery, regardless the extent of their
dysgnathia. Patients with congenital abnormalities such as
craniofacial syndrome or cleft lip/palate and sequels due to
maxillofacial trauma were excluded.

Patients were examined by clinical and cephalometric
analysis to be classified into Class II or Class III by dentofa-
cial deformity. Edward Angle (1899) classified Orthodontic
malocclusion into Class I, IT and III based on the mesio-
distal relationship of the 1st permanent molars, considered
as the key ridge teeth [24]. Depending on the relationship
between the upper first molar and the lower first molar: Class
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I presents normal molar relationship, but there is crowding
or misalignment of the teeth, cross bites, among other irreg-
ularities; Class II malocclusion is defined as the mesiobuccal
cusp of the upper first molar being mesially (anteriorly) posi-
tioned relative to the buccal groove of the lower first molar;
while in Class III, the mesiobuccal cusp of the upper first
molar is distally (posteriorly) positioned relative to the buc-
cal groove of the lower first molar [25]. Malocclusion may
be associated with skeletal abnormalities [26] and reflect
maxillo-mandibular disharmony defined for skeletal Class
II as underdevelopment of mandibular growth and/or maxil-
lary excess, leading to a facial convex profile and for skeletal
Class III when discrepancies are caused by maxillary retrog-
nathia and/or mandibular protrusion (concave profile) [27].
Orthognathic treatment was conducted in a conventional
three-stage approach, including pre-surgical orthodontics,
surgery, and post-surgical orthodontics. Written consent was
obtained from the patients during the first evaluation visit in
the presurgical stage. The study was approved by the ethics
committee of Valparaiso-San Antonio Health Service.

Data collection and instruments

Patient-reported outcomes were collected at three time
points: during the orthodontic treatment 1 to 2 weeks before
surgery (T1), 3 months (T2), and 6 months after orthog-
nathic surgery (T3). All patients at T2 and T3 were under
post-surgical orthodontic treatment with a fixed appliance.
Patients were asked to self-complete the socio-demographic
data, the motivation for treatment, and the following three
questionnaires: the Orthognathic Quality of Life Question-
naire (OQLQ) [10, 11], the Short-Form Oral Health Impact
Profile (OHIP-14) [28], and the Short-Form Health Survey
version 2 (SF-36v2) [29].

The OQLQ consists of 22 questions which are answered
on a 5-point Likert scale [10, 11] ranging from “does not
bother me at all” (0) to “bothers me a lot” (4). This ques-
tionnaire covers 4 domains of oral HRQoL: dentofacial
aesthetics impact (items 1, 7, 10, 11, and 14; score range
0 to 20), oral function (items 2 to 6; score range 0 to 20),
awareness impact (items 8, 9, 12, and 13; score range 0 to
16), and social impact (items 15 to 22; score range 0 to 32)
[7, 8, 30, 31]. The scores of the questionnaire are obtained
by the arithmetic sum of the points in each item or ques-
tion as reported by Cunningham et al.[10] A total score is
also calculated with a theoretical minimum of 0 points (22
*0), and a theoretical maximum of 88 points (22 * 4). A
lower score reflects a better oral HRQoL. Missing data were
estimated by a simple allocation method from the mean of
those items that were available in each dimension of the
questionnaire [32].

The OHIP-14 consists of 14 items covering 7 domains
of oral HRQoL: Functional limitation, Physical pain,
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Psychological discomfort, Physical disability, Psychologi-
cal disability, Social disability, and Handicap [28]. Items are
answered through a Likert scale with values ranging from 0
to 4: never, almost never, occasionally, frequently and very
frequently. Summary OHIP-14 scores can range from 0 to
56, higher scores indicating worse HRQoL [33].

The SF-36v2 questionnaire consists of 36 items cover-
ing 8 domains of general HRQoL: Physical functioning,
Role-physical, Bodily pain, General health, Vitality, Social
functioning, Role-emotional, and Mental health [34, 35].
Scores for dimensions and for physical and mental compo-
nent summaries (PCS and MCS) were constructed using the
recommended scoring algorithms [35]. SF-36v2 scores were
standardized to have a mean of 50 and standard deviation
of 10 in the US general population. Higher scores indicate
better HRQoL [29].

A Global Transition Scale was administered to patients
at each post-surgical follow-up time (T2 and T3), asking to
compare their current oral health with before surgery, with
three response options: better, about the same, or worse.
If patients stated that they had improved, they were asked
how much, responding on a six-point scale [36]. Patients
stating that they had worsened also specified how much on
a scale of six response options. Patients who said they were
about the same had three response options to specify if there
was any slight modification. Thus, we had a 15-point global
rating scale for changes from -7 (a very great deal worse),
through O (no change) to+7 (a very great deal better).

Sample size

Accepting an alpha risk of 0.05 and a beta risk of 0.2 in
a two-sided test, 33 subjects are necessary to recognize as
statistically significant a paired difference of 0.5 SRM or
greater. To allow stratified analysis by class, a total of 80
participants are needed assuming a drop-out rate of 20%
and a balanced distribution between Class II and Class III.

Data analysis

Descriptive statistics were used to examine frequency and
distribution of the sample’s sociodemographic data. Char-
acteristics of patients by type of dentofacial deformity were
compared using Chi-squared or Fisher’s Exact tests.

The mean (SD) of general and oral health-related quality
of life (HRQoL) scores was calculated at baseline and at
each follow-up time (T1, T2, and T3). Changes were tested
using parametric test (paired z-test). The magnitude of the
change was examined using the Standardized Response
Mean (SRM), an indicator based on the distribution. SRM
is a type of effect size defined as a ratio of observed mean
change and the standard deviation of change [37]. Values
of 0.20, 0.50, and 0.80 or greater have been proposed to

represent small, moderate, and large change, respectively
[37]. All these analyses were performed for the total sample
and stratified by type of deformity Class II or III. Change
between Class II and Class III was compared by unpaired
t-test. A database was created for statistical analysis using
Stata Software [Stata Corp 2015, College Station, TX,
USA].

Results

In total, 90 patients were included in the study during their
pre-surgical orthodontic treatment and 73 subjects com-
pleted the two follow-ups at 3 and 6 months post-surgery
(81.1% response rate). Drop-outs to follow-up are mostly
due to the postponement of clinical visits for elective con-
trols during the height of the SARS-CoV-2 pandemic.

Table 1 shows patient characteristics: age mean was
23.28 +5.7, most of the participants were female (71.2%)
and reported having started or completed university studies
(67.1%). The main motivation for treatment was aesthetics
and functional (60.3%), followed by only functional moti-
vation (37%). Patients diagnosed as Class III were 53.4%,
and statistically significant differences for treatment motiva-
tion were found between patients in Class II and Class III
(p=0.041). In Class II, the motivation was only functional
for half of the patients, while it was mainly the combination
of aesthetics and functional (69.2%) for Class III patients.

Table 2 shows mean scores, both global and per dimen-
sions, of generic and oral HRQL instruments at baseline
(pre-surgery), 3 and 6 months post-surgery follow-up, and
mean changes between pre- and post-surgery. Negative mean
changes indicate improvement. Almost all dimensions of
the OQLQ and OHIP-14 showed statistically significant
improvements at 3 and 6 months after surgery, compared
with the pre-surgical evaluation. The SF-36v2 showed sta-
tistically significant improvement only in the physical com-
ponent summary at 6 months after surgery. The OQLQ pre-
sented the highest Standardized Response Means (SRMs),
the SF-36v2 the lowest. At 6 months post-surgery the larg-
est SRM were found in OQLQ oral function (-1.11) and
dentofacial facial aesthetics (-0.76) dimensions, SRM was
moderate in most of OHIP-14 dimensions except for func-
tional limitations and handicap (-0.30 in both). The largest
SRM on SF-36v2 scores (0.46) was observed on the Physical
Component Summary (PCS).

Table 3 shows the mean and mean changes between
pre- and post-surgery global scores according to the type of
dentofacial deformity. Mean change of OQLQ and OHIP-14
was statistically significant 3 months and 6 months after sur-
gery in both types of deformity. At 6 months after surgery,
mean change of SF-36v2 PCS was also statistically signifi-
cant. Differences in mean change between Class II and III
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Table 1 Characteristics of

g - Patient characteristics  Patients with Class II patients  Class III patients  p value* Patients not
patients ac.cordmg to type follow-up com- completing
of detormlty and follow-up pleted follow-up
completion

Number of patients 73 34 39 17
Age, year mean (SD)  23.28 (5.7) 22.88(5.2) 23.64 (6.2) 24.52(5.5)
range, n (%)
18-20 36 (49.3%) 18 (52.9%) 18 (46.1%) 0.563%
21-42 37 (50.7%) 16 (47.1%) 21 (53.9%)
Gender, n (%)
Female 52(71.23) 24 (70.6) 28 (71.8) 0.910* 10 (58.8)
Male 21 (28.77) 10 (29.4) 11 (28.2) 7 (41.2)
Education, n (%)
Secondary 12 (16.44) 7 (20.6) 5(12.8) 0.862° 2(11.8)
Technic 8 (10.96) 3(8.8) 5(12.8) 1(5.8)
University 49 (67.12) 22 (64.7) 27 (69.3) 12 (70.6)
Postgraduate 4(5.48) 2(5.9) 2(5.1) 2(11.8)
Type of deformity, n (%)
Class I 34 (46.58)
Class I 39 (53.42)
Motivation for treatment, n (%)
aesthetics 2(2.74) 0 2(5.1) 0.041> 0
functional 27 (36.99) 17 (50) 10 (25.7) 4(235)
both 44 (60.27) 17 (50) 27 (69.2) 13 (76.5)

"3Chi-squared, ®Fisher’s exact tests differences between class II and III

were statistically significant for OQLQ (-10.08 vs -20.30,
p=0.0271) and OHIP-14 (-3.79 vs -10.56, p=0.0144).

Table 4 shows the distribution of responses to the
Global Transition Scale on oral health. At 3 months after
surgery, 60.71% of Class II patients indicated improve-
ment, 32.1% worsening, and 7.1% stability. The number of
Class II patients who reported worsening decreased to 0 at
6 months after surgery. None of Class III patients claimed
to have worsened their condition, with the majority report-
ing improvement at both follow-ups: 90.0% at 3 months and
91.18% at 6 months.

Discussion

Our study showed improvements in oral health-related
quality of life and also in the physical component of gen-
eral health in patients with dentofacial deformities at 3 and
6 months after orthognathic surgery, with statistically sig-
nificant differences between Class II and Class III. Although
patients in both classes of dentofacial deformity presented
an improvement, the increase was clearly higher for Class
III patients than for Class II, especially in the first follow-up
3 months after surgery (score mean change of OQLQ -15.76
vs -7.23; of OHIP-14 -3.29 vs -8.69). Consistently, patients
in Class III reported improvement in the global transition

@ Springer

scale, from 90% at 3 months to 91.18% at 6 months, com-
pared with 60.71% and 96.66% of patients in Class II.
OQLQ mean change from pre-surgery was higher at
6 months than at 3 months after surgery in our sample. Con-
sidering the magnitude of change indicated by the SRM,
the improvement was moderate at 3 months after surgery
in the OQLQ dimensions of dentofacial aesthetics and oral
function, increasing to large at 6 months. This gradual post-
surgical improvement was also found by Choi et al. (2010)
[16] and Eslamipour et al. (2017) [13], who reported moder-
ate to large improvement from 3 to 6 months post-surgery
follow-up. These gradual changes could be expected by the
normal postoperative clinical evolution. However, the OHIP-
14 did not show this gradual pattern of change, except for
improvement on physical pain, which increased from small
magnitude at 3 months to moderate at 6 months.
Frequently the studies show that the main motivation
for surgical treatment is to improve facial aesthetics [31,
38], although Baherimoghaddam et al. [20] reported that
certain patients prefer to improve function. Patients in
our study reported both, aesthetics and functional, as a
priori motivations for orthognathic surgery, which was
consistent with the most impaired OQLQ dimensions at
baseline (dentofacial aesthetics and oral function), and
also with the greatest treatment benefits obtained in these
dimensions (large improvements, SRM =-0.76 and -1.1,
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Table 2 Mean scores at three times: before surgery (T1), 3 months (T2) and 6 months after orthognathic surgery (T3); and mean changes
between pre and post-surgery (n=73)

Instruments T1 T2 T3 CHANGE (T2-T1) CHANGE (T3-T1)

Mean (SD) Mean (SD) Mean (SD) Mean change (SD) p* SRM Mean change (SD) p* SRM
0OQLQ Global Score 40.71 2891 25.16 -11.79 <0.001 -0.58 —15.54 <0.001-0.78
(19.13) 17.27) (16.79) (20.20) (19.83)

Social aspects of 11.67 8.90 7.31 —-2.76 0.0056 -0.33 —-435 <0.001 -0.51
deformity (8.82) (7.75) (6.83) (8.28) (8.52)
Dentofacial aesthetics 11.34 7.56 6.91 —3.78 <0.001 -0.66 —4.42 <0.001 -0.76
(5.14) (4.70) (4.99) (5.76) (5.82)
Oral function 11.04 6.53 5.09 —45 <0.001 -0.73 -5.94 <0.001 -1.11
4.79) 4.37) (4.42) (6.19) (5.37)
Awareness of facial 6.65 5.91 5.83 -0.75 0.1650 -0.17 -0.82 0.1226-0.18
deformity (4.23) (4.32) (4.48) (4.50) (4.49)
OHIP-14 Global Score 16.32 (10.09) 10.15 8.91 -6.17 <0.001 -0.61 —-741 <0.001 -0.62
(7.89) (8.57) (10.06) (11.91)
Functional limitation 1.5 (1.75) 1.08 0.95 -0.49 0.0156 -0.29 -0.61 0.0129-0.30
(141) (1.54) (1.70) (2.06)
Physical pain 3.39(1.83) 3.02 2.38 -0.36 0.0793 -0.20 -1.01 <0.001 -0.53
(1.85) (1.82) (1.77) (1.90)
Psychological dis- 3.01(2.24) 1.57 1.64 —1.43 <0.001 -0.58 —1.36 <0.001 -0.52
comfort (1.71) (1.88) (2.45) (2.62)
Physical disability 2.83(2.21) 1.45 1.39 —1.38 <0.001 -0.67 —143 <0.001 -0.55
(1.65) (1.80) (2.05) (2.61)
Psychological dis- 2.72(2.13) 1.41 1.27 —-1.31 <0.001 -0.69 —-145 <0.001 -0.58
ability (1.69) (1.41) (2.19) (2.48)
Social disability 1.82(2.03) 1.04 0.83 (1.37) -0.78 <0.001 -0.41 -0.98 <0.001 -0.46
(1.51) (1.90) (2.15)
Handicap 0.95(1.53) 0.56 0.42(1.22) -0.39 0.0441 -0.24 -0.53 0.0121-0.30
(1.14) (1.65) (1.77)
Short-Form 36v2 Global Score
Physical Functioning  93.35 (10.03) 94.58 96.71 (8.54) 1.23 0.4766 0.08 3.35 0.00180.38
(12.74) (14.71) (8.86)
Role-Physical 87.87 (17.16) 87.75 92.89 (12.98) -0.11 0.9547 -0.01 5.02 0.00850.32
(17.13) (17.09) (15.86)
Bodily Pain 77.27 (20.93) 78.79 83.91 (20.46) 1.52 0.5994 0.06 6.64 0.01830.28
(19.17) (24.62) (23.50)
General Health 76.47 (16.20) 80.47 80.75 (17.57) 4 0.0141 029 4.27 0.01910.28
(15.08) (13.58) (15.22)
Vitality 64.29 (21.88) 64.38 67.12 (19.90) 0.08 09711 0.00 2.82 0.27940.13
(20.37) (20.13) (22.14)
Social Functioning 82.19(18.03) 82.19 84.41(22.70) 0 1 0.00 222 0.41570.10
(19.08) (22.04) (23.23)
Role Emotional 85.15(18.49) 88.01 86.18 (21.07) 2.85 0.2154 0.15 1.02 0.69670.05
(16.54) (19.50) (22.43)
Mental Health 74.65 (16.63) 74.45 74.10 (18.64) —0.20 0.9270 -0.01 -0.54 0.8349-0.02
(18.53) (19.10) (22.38)
SE-36v2 Physical 55.28(5.23) 5593 57.82(5.25) 0.65 0.3675 0.11 2.54 <0.001 0.46
Health Component (5.04) (6.13) (5.54)
Summary
SFE-36v2 Mental 49.33 (9.15) 49.61 49.12(11.04) 0.28 0.8040 0.03 -0.20 0.8797-0.02
Health Component 9.51) (9.67) (11.66)
Summary
SRM standardized response mean
“paired r-test
@ Springer
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Table 4 Responses to the Global Transition Scale by type of deformity and follow-up time

Global rating T2 T3
Class I (n=28) Class II (n=30) Class II (n=30) Class Il (n=34)
n (%) n (%) n (%) n (%)

Has improved 17 (60.71) 27 (90) 29 (96.66) 31 (91.18)
A very great deal better 9(32.14) 11 (36.67) 10 (33.33) 14 (41.18)
A great deal better 6(21.43) 5(16.67 5) 6(20) 5(14.71)
A good deal better 0 6 (20) 9 (30) 6 (17.65)
Moderately better 0 4(13.33) 1(3.33) 4(11.76)
Somewhat better 0 0 3 (10) 1(2.94)
A little better 2(7.14) 1(3.33) 0 1(2.94)

Practically the same 2(7.14) 3(10) 1(3.33) 3(8.82)
Almost the same, hardly any better at all 0 0 0 2 (5.88)
No change 2(7.14) 3(10) 1(3.33) 1(2.94)
Almost the same, hardly any worse at all 0 0 0 0

It has worsened 9(32.14) 0 0 0
A very great deal worse 0 0 0 0
A great deal worse 0 0 0 0
A good deal worse 5(17.86) 0 0 0
Moderately worse 1(3.57) 0 0 0
Somewhat worse 2(7.14) 0 0 0
A little worse 1(3.57) 0 0 0

P value* 0.001 0.616

T2: 3 months after surgery, T3: 6 months after surgery
“Fisher’s exact test to compare between Class II and Class I1I

respectively). Studies with similar follow-up times to ours
(before surgery and 6 months post-surgery) also found
large improvements in dentofacial aesthetics [13, 16, 31,
39] and oral function [16, 31, 39]. Furthermore, most of
these studies reported moderate improvement in the social
domain [13, 16, 39] and small on awareness [16, 31, 39],
the same magnitude of improvement observed in our sam-
ple 6 months after surgery.

It is especially remarkable the moderate to small improve-
ment observed in the four physical health domains of the
SF-36v2 at 6 months after surgery (SRM 0.38 in physical
functioning, 0.32 in role-physical, 0.28 in bodily pain and
general health), as well as the moderate improvement in the
Physical Health Component Summary that collects mainly
these four dimensions for both Class II and III (SRM 0.51
and 0.41). A study of patients with Angle’s Class III maloc-
clusion showed statistically significant improvement after
orthognathic surgery on physical and social domains of SF-
36v1 [40]. However, other two studies reported a signifi-
cant but transient deterioration in the SF-36v1 Physical and
Mental component summaries at 6 weeks after surgery [16]
[39], which returned to baseline levels at 6 months after
surgery[39] or at the end of orthodontic treatment [16]. We
did not observe this deterioration in the first assessment

3 months post-surgery, but we could not be sure that it
occurs due to the lack of evaluation at 6 weeks.

We observed a greater improvement in Class III patients
compared to Class II in oral health-related quality of life
measured with OQLQ and OHIP-14 global scores. Our
results are in accordance with those from the two studies that
analyzed the change according to diagnostic group, meas-
uring the oral health-related quality of life with the OQLQ
[13, 19], and the two studies [19-21] measuring it with the
OHIP-14, that also showed this pattern of greater improve-
ment among Class III patients than Class II.

A study with the Body Image Assessment Questionnaire
showed that the psychologic profiles are significantly dif-
ferent between Class II and Class III patients preoperatively
[22]: the latter felt significantly less attractive, reported
slightly higher attention and insecurity regarding their physi-
cal appearance. Another study with the Minnesota Multipha-
sic Personality Inventory showed higher depression score in
Class III than in Class II groups [41]. Findings of these two
studies [22, 41] are consistent with the worse oral HRQoL
in Class III vs Class II patients of our study before surgery
(with score means of 44.02 vs 36.9 in the OQLQ and 18.38
vs 13.97 in the OHIP-14) and also with their different post-
operative dynamics. This suggests that the fact that Class
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III patients presented a greater impact before surgery, partly
explains their greater improvement between pre- and post-
orthognathic surgery.

The main limitation of the study is the baseline meas-
urement, which was performed just before surgery. To
assess the impact of conventional three-phase treatment for
dentofacial deformities (pre-surgical orthodontics, surgery
and post-surgical orthodontics), it would have been ideal
to carry out the baseline measurement prior to the instal-
lation of orthodontic devices, and to finalize the follow-up
after removing post-surgical orthodontics, which would have
required at least 2 to 3 years. This longer ideal follow-up
could not be applied in our study due to time and financial
restrictions. Nevertheless, most of the few studies applying
this ideal design also showed large improvement on dentofa-
cial aesthetics [11, 16] and oral function [16, 42], and mod-
erate on social [11, 42], with more variability on awareness,
which showed moderate improvement in some studies [16,
42] but negligible in another one [11].

Second, because our study included mainly young women
with university studies, the generalizability of our results
regarding gender and social class is uncertain. Women with
dentofacial deformities have shown a lower perception of
quality of life compared to men and a stronger motivation
for surgical treatment [43], with studies presenting up to a
"2 to 1 ratio" in favor of women [43, 44]. This surgery is
usually prescribed in young adults, once their growth is fin-
ished, but its coverage by the Chilean public health system
is very restrictive. The high percentage of individuals with
university studies in our sample reflects the socioeconomic
bias of accessing this treatment privately.

While the existing literature supports the positive impact
of orthognathic surgery in oral health-related quality of life,
our study is the first analyzing by type of dentofacial deform-
ities with generic, further than oral-specific, health-related
quality of life instruments and a global transition scale. The
Global Transition Scale has been used only in one previous
orthognathic surgery study [31] which did not differentiate
by class.

Conclusion

A significant improvement was observed in oral health-
related quality of life and also in the physical component
of general health in patients with dentofacial deformities
Class II and III at 3 and 6 months after orthognathic sur-
gery. Improvement was greater in Class III than in Class II
patients. These results provide patients, oral health care pro-
fessionals, and health care planners with valuable informa-
tion to make evidence-based decisions and facilitate shared
clinical decision-making, taking into account the patients’
perspective.
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Abstract: Our aim was to assess the impact of combined orthodontic-surgical treatment on patients’
oral health-related quality of life (OHRQoL) according to type of dentofacial deformities, by synthe-
sizing the available evidence. Methods: Search was conducted in the PubMed, Embase/ MEDLINE,
Scopus, and Cochrane databases. The eligibility criteria were studies that measured OHRQoL
before-after orthognathic surgery, with results disaggregated by Class II and III. Two researchers in-
dependently performed the selection process, data extraction, and methodological quality assessment.
Meta-analysis of the standard mean differences (SMD) was performed using random effect models.
Results: The search identified 1047 references. Thirteen studies met the inclusion criteria, and four
were included in the meta-analysis. The SMD of OHRQL global score showed large improvement
4-7 months after surgery in Class II and III patients (2.09, 95% CI 0.68 to 3.49 and 1.96, 95% CI 1.22
to 2.70, respectively). The sensitivity analyses, excluding studies with weak methodological quality,
showed that Class III patients” improvement in functional limitation was significantly higher than in
Class II patients (SMD 0.57, 95% CI 0.12-1.02). Conclusions: There is not enough evidence to support
differences between Class II and III patients in the OHRQoL impact after orthognathic surgery, but
findings suggest lower improvement of some domains in Class II patients.

Keywords: oral health-related quality of life; orthognathic surgery; dentofacial deformity

1. Introduction

Dentofacial deformities refer to significant deviations from normal proportions of the
maxillo-mandibular complex, being one of the oral health problems most perceived by the
population. This condition affects the quality of social relationships, self-esteem [1,2], and
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oral health-related quality of life (OHRQoL) [2,3], which has been defined as a “multidi-
mensional construct that includes a subjective evaluation of the individual’s oral health,
functional well-being, emotional well-being, expectations and satisfaction with care, and
sense of self” [3].

The combination of orthodontic and orthognathic surgery is the most established
treatment to correct Class II and Class III dentofacial deformities [4-7]. The main objective of
orthognathic surgery is to correct the facial skeleton, to facilitate malocclusion orthodontic
therapy. Interest from traditional clinical outcomes of orthognathic surgery (aesthetic,
functional, planning, surgical technique, and complications) [8-11] has moved to OHRQoL
since the beginning of the 21st century to incorporate the patients’ perspective [12-14].
Achieving a better quality of life in patients with dentofacial deformities is one of the
objectives of the treatment, based mainly on the need to improve aspects related to aesthetic,
functional, and psychosocial factors [13,15,16].

The first systematic review [17] about quality of life assessment in patients with
dentofacial deformities undergoing orthognathic surgery, published in 2013, described the
different motivations and perceptions of patients towards surgical treatment, the methods
and instruments used to measure quality of life and psychosocial aspects, but not the
changes between before and after surgery. Subsequently, five systematic reviews, two with
narrative synthesis [18,19], and the other three with quantitative synthesis through meta-
analysis [20-22], have focused on this outcome, showing OHRQoL improvement. None of
these systematic reviews stratified by type of dentofacial deformity, despite consistently
reported differences between Class II and Class III patients [15,23-25].

The aim of this study was to assess the impact of combined orthodontic—surgical
treatment on OHRQoL in patients with dentofacial deformities of Class Il and Class III by
synthesizing the available evidence through a systematic review with meta-analysis.

2. Material and Methods
2.1. Protocol and Registration

A systematic review was conducted in accordance with the Cochrane Handbook for
the Systematic Review of Interventions [26] and reported according to the guidelines of
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020
statement) [27] (Supplementary Table S2). The study was registered at the International
Prospective Register of Systematic Reviews (PROSPERO) from the National Institute for
Health Research database (www.crd.york.ac.uk/prospero) (accessed on 17 September 2021)
with registration number CRD42019116092.

Following the PICO (patient, intervention, comparison, outcome) framework, our
research question was: In patients with dentofacial deformities of Class II and Class III
(P), does the combined orthodontic—surgical treatment (I) have an impact (C) on their oral
health-related quality of life (O)? Impact here refers to the comparison between before and
after treatment, with or without control group.

2.2. Elegibility Criteria

Inclusion criteria: randomized and nonrandomized clinical trials with or without
control group, in patients with dentofacial deformities submitted to combined orthodontic—
surgical treatment, that measured OHRQoL before and after surgery; including patients
over 15 years old; using validated OHRQoL instruments; and presenting results disag-
gregated by dentofacial deformity of Class II and Class III. Exclusion criteria: patients
undergoing a surgery-first approach or sleep apnea surgical treatment; studies related to
patients with congenital abnormalities, such as craniofacial syndrome or cleft lip and palate,
and sequels due to maxillofacial trauma; using only generic instruments to assess HRQoL,
such as SF36 or EQ5D, not those specific for oral health; assessing psychometric properties;
case reports or cases series or studies that were not primary; and not published in English,
Spanish, German, or Portuguese.
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2.3. Information Sources and Search Strategy

Searches for eligible articles were undertaken in four databases—PubMed, Embase/
MEDLINE, Scopus, and the Cochrane Central Register of Controlled Trials (CENTRAL)—
from their inception to October 2021. The following terms were used in the search: “dento-
facial deformities”, “orthognathic surgery”, and “quality of life”. No limits of date or
languages were added to the searches since the first orthognathic surgery was described in
1849. The details of the search strategy used in each database are listed in the supplemen-
tary data (Supplementary Table S1). Gray literature was explored by reviewing reference
lists of selected primary studies and other published systematic reviews to identify studies.

2.4. Selections Process

The systematic review followed three stages using COVIDENCE online software
(Veritas Health Innovation, Melbourne, Australia) (www.covidence.org) (accessed on 21
November 2021): (1) title- and abstract-screening; (2) full-text review with data extraction;
and (3) review of references listed in articles. Title- and abstract-screening were performed
independently by two reviewers of the study team (V.D. and M.D.), based on the inclusion
and exclusion criteria previously established; disagreement was resolved by consensus or
by a third reviewer (C.Z.), who acted as an arbitrator. Subsequently, all the selected articles
were independently full-text reviewed by two reviewers (V.D. and M.A.).

2.5. Data Collection Process

Data extraction of the studies was conducted independently by two investigators (V.D.
and M.A.) using a standardized, predefined collection form that was piloted prior to its
use. In order to obtain data which were not provided in the articles of interest, the authors
of these studies were contacted.

2.6. Data Items

The information extracted from the included studies was publication data, study
design, country in which the study was conducted, sample size, patient characteristics,
type of dentofacial deformity, OHRQoL instrument used, follow-up data collection times,
and results obtained from each group evaluated (mean and standard deviation of global
and domain scores). We did not consider missing data as a reason to exclude any of the
trials from the review. We did not carry out data imputation, as we assumed all missing
data to be at random.

2.7. Study of Methodological Quality

The methodological quality was assessed with the Effective Public Health Practice
Project (EPHPP) quality assessment tool [28,29] for quantitative studies, which has six
components: (a) selection bias, (b) study design, (c) confounders, (d) blinding, (e) data
collection methods, and (f) withdrawals/dropouts. Each component was classified as
“strong”, “moderate”, or “weak”, and a global rating was obtained according to the number
of components rated as weak (0, 1, or >1) [28]. Studies with weak methodological quality
had a higher risk of bias. Two researchers (J.S. and M.D.) performed the risk of bias
assessment independently; any disagreements were resolved by a third researcher (C.Z.).

2.8. Effect Measures and Synthesis Methods

A narrative description was carried out using the characteristics and main results of all
studies that fulfilled inclusion criteria. Since most studies assessed OHRQoL immediately
prior to surgery (with presurgical orthodontic treatment) and 4-7 months after surgery,
change between these time assessments was selected as the main outcome of interest for
quantitative synthesis. When mean and SD of change were not reported, mean and SD
at each evaluation were collected to calculate the standardized mean difference (SMD)
between both evaluations, and SD was estimated with the formula [26]:
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SDchange = \/ SD2baseline + SD2final — (2xCorr x SDbaseline x SDfinal) (1)

The magnitude of SMD was considered small for 0.2, moderate for 0.5, and large for
0.8 [30].

Forest plots were constructed showing the summary and 95% Cl estimated in the meta-
analyses, together with results from individual studies. We used a random effect model (the
DerSimonian-Laird method), as we expected variation in effects due to differences in study
populations, questionnaires, and methods. First, we estimated the SMD of global scores
separately for Class Il and Class III patients and performed subgroup analysis according
to the OHRQoL instrument, as a potential source of heterogeneity. Second, we estimated
the SMD of dimension scores, performing subgroup analysis according to Class II and
Class III patients, to examine differences between them. Third, we also estimated the
difference between SMD in Class II and Class III. Finally, sensitivity analyses were carried
out by excluding studies with weak methodological quality. Heterogeneity among studies
was evaluated using the I? statistic, categorized as follows: <30% not important; 30-50%
moderate; 50-75% substantial; and 75-100% considerable [26]. Funnel plots were planned
to explore possible publication bias.

The software used was Review Manager 5.4 (Cochrane IMS, Copenhagen, Denmark).

2.9. Certainty Assessment

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
system was used to assess the overall quality of evidence per comparison and outcome [31].
We constructed a “Summary of Findings” table using GRADEpro GDT software (http:
/ /gdt.guidelinedevelopment.org) (accessed on 18 November 2021). The GRADE approach
appraises the quality of a body of evidence based on the extent to which one can be
confident that an estimate of effect or association reflects the outcome being assessed. We
assessed the quality of the body of evidence with reference to the overall risk of bias of
the included studies, directness of the evidence, inconsistency of the results, precision
of the estimates, risk of publication bias, and magnitude of the effect. The quality of the
evidence can be downgraded by one or two levels for each of these factors, reducing the
confidence in the estimate of the effect. There are three factors that can increase the quality
of evidence: large magnitude of an effect, dose-response gradient, and effect of plausible
residual confounding. We categorized the quality of the body of evidence for each of the
primary outcomes as high, moderate, low, or very low.

3. Results
3.1. Study Selection

The search identified 1047 references (Figure 1); after the removal of duplicates, 520
were screened for title and abstract, and the 53 articles selected according to the eligibility
criteria were fully read.

Among the 53 full-text articles reviewed, 39 were excluded for the following reasons:
26 studies had no analysis by type of deformity, 5 were not before-after studies, 6 were
congress abstracts, and 2 included a pediatric population (participants under 15 years of
age). Finally, 13 studies (14 articles) were included in our qualitative synthesis, and 4 in our
quantitative synthesis (meta-analysis).

3.2. Study Characteristics

Details of the included studies are summarized in Table 1. Among the 13 prospective
before-after studies included, only 3 had a control group composed of: female students
at the university who had a normal occlusion (1 = 14) [32], volunteers aged 19-20 years
old attending a nonmedical, specialty university and with no jaw deformities (n = 96) [24];
and healthy individuals, mainly patients’ relatives, classmates, or colleagues (n = 24) [33].
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The final sample size of patients with dentofacial deformities ranged from 14 to 85 subjects,
and the mean of age ranged from 21.3 to 31 years. Seven studies used the Oral Health
Impact Profile (OHIP-14) [13,15,25,34-37] to measure OHRQoL, one used the modified
Japanese version of OHIP-49 (OHIPJ54) [32], two used the Orthognathic Quality of Life
Questionnaire (OQLQ) [23,38], and three studies used both OHIP-14 and OQLQ [24,33,39].
Pre-surgical OHRQoL assessment was carried out during the orthodontic treatment and
the last follow-up, around 6 months after surgery in most studies.

[ Identification of studies via databases and registers ]
Records identified from:
Databases (n = 4)
Registers (n = 1047)
_| Records removed before screening:
- 377 PubMed | Duplicated records removed (n = 527)
- 320 Embase/MEDLINE
- 326 Scopus
- 24 Cochrane Central
/
Records screened o Records excluded
(n =520) ol (n=467)
Y
Reports sought for retrieval Reports not retrieved
(n=0) (n=0)
Y
o Reports excluded
Reports assessed for elegibility : Without analysis by class (n = 26)
(n=53) Other study design (n = 5)
Congress abstract format (n = 6)
Pediatrics population included (n = 2)
\J
Studies included in review
(n=13)
Reports of included studies
(n=14)

Figure 1. Flow chart of systematic literature review.
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Table 1. Characteristics of included studies and main results.

. Age, Mean i . Inclusion in
Comip  (nsirumeny  SompleSize  GD)[Rangel ML B Metanalyses o (during Pre Surgical Sage
Ty Gender Reason for Exclusion & & 8
Class I, IT & III
Class II: significant improvements in global
. score and all domains except functional

Goelzer Not Randomized ('l:'?tal ;_7‘; 2? 5)’_5529) Helon sy limitation.

2014 No control grou iy ( ) Included

BOUP ClassIT=11 4-6 months
(Brazil) (OHIP-14) Class III: significant
Class III = 58 66.2% women after surgery ; .
improvements in global score and all
domains.
. Total = 65 23.6ys (8.1) Before surgery Median and Class II: no statistically
K;(;f:e VI\;I ?}: Rantd olm i Class =10 (15-43) interquartile range, significant change.
(Japan) . (Cc)?-ﬁ];.jjﬁ;oup ClassI1=8 6 months not Class III: significant
P Class III = 47 67.7% women after surgery reported mean (SD) improvement.
Class II: significant
improvement in discomfort and disability
. Total = 85 24ys Before surgery OHIP-14 domains; and social aspects, facial

i NOt Randomized Class =18 (17-41) aesthetic, and global score of OQLQ.

2018 With control group Class I = 15 5.7 months Included
{ fims) CHIT IO ) Class III = 52 63.5% women after surgery Class III: significant

improvement in all scores of the OHIP-14

and OQLQ.
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Table 1. Cont.
Study ID Study Design Age, Mean Pre- & Post-Surgical inciusion in Changes after Surgery
Sample Size (SD) [Range] Metanalyses or . . .
(Country) (Instrument) Gender Assessment Reason for Exclusion (during Pre-Surgical Stage *)
Class IT & 111
Before pre-surgical . .
. During pre-surgical stage *:
Sefiodouines Class II: significant worsening in
. psychological discomfort.
Baherimoghaddam Not Randomized Total = 58 ;f; ysS ((g ';)) CCIIIIII isiotton Class III: significant worsening in
2016 No control group Class IT =28 2ysis 6 months Included psychological discomfort and psychological
(Iran) (OHIP-14) Class III = 30 46.6% women after surgery disability.
Six months after surgery:
12;222:115;:&& Class II and IIL significant
& improvements in all domains.
The last visit
Eslamipour Not Randomized Total = 43 igz:t‘:‘; bgfg_rz(lS?YS) Class II and III: significant
2017 No control group Class II=13 P gery Included improvement at 3 and 6 months after
(Iran) (OQLQ) Class IIT = 30 69.8% women 3 weeks, 3 & 6 months surgery in global score.
after surgery
Before surgery
Tuk Not Randomized Total = 85 28'?%2(1);)'6) Class IT and IIL: significant
2(;121 N tr (1) ClassI=1 Every day for the first Not reported: the n by worsening at 4 weeks, and
O Coniror group Class I = 55 7 days, 4 weeks, class in follow-ups significant improvement at 6 and 12 months
(Netherlands) (OHIP-14) 56.5% 4 P & P
S Class III = 29 wo;ne; 6 months, at least after surgery.

1 year after surgery
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Table 1. Cont.
Study ID Study Design Age, Mean Pre- & Post-Surgical IBcimon Changes after Surgery
(Country) (Instrument) PEmple doe (SD) [Range] Assessment Melalyee o (during Pre-Surgical Stage *)
y Gender Reason for Exclusion & 8 8
Only Class II
Before surgery
3lys (1 week) Significant improvement after surgery in
Bergamaschi Not Randomized (18-66] Median overall OHIP-14 and all domains except
2021 No control group Total = 43 6-12 months (Min-Max) functional
(Brazil) (OHIP-14) 76.7% after surgery not reported mean limitation and physical
women (mean follow-up (SD) disability.
9 months)
Only Class III
Before pre-surgical
Rustemeyer Not Randomized 243 ys (4.5) orthodontics Baseline Significant improvement in
2012 No control group Total = 30 before any psychological discomfort and social
(Germany) (OHIP-14) 56.7% women Mean 8.3 months orthodontic treatment disability.
after surgery
OHIP-14: significant
Before surgery improvement in global score
Chaurasia Not Randomized 21.78 ys (2.29) Follow-up: mean and all domains except social
2018 No control group Total = 14 8-12 months 9.2 m cﬁ; ths disability and handicap.
(Nepal) (OHIP-14)(OQLQ) 35.7% women after surgery : OQLQ: significant
(mean 9.2) improvement in global score and all
domains.
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Table 1. Cont.
Study ID Study Design Sample Size (SA[i);)e’[III: :‘agt] Pre- & Post-Surgical l\'ll:tcal::li;:einor Changes after Surgery
. . "
(Country) (Instrument) Gender Assessment Reason for Exclusion (during Pre-Surgical Stage *)
Only Class III
Before pre-surgical
orthodontics
During the pn?-surgical stage *: worsening
Tachiki Not Randomized IE T b G e
2018 No control group Total = 20 atier seting jrp e i
(apan) (OQLQ) 50% women orthodontic before surgery Three months after surgery:
P b appliances significant improvement in all domains,
except awareness.
At least 3 months
after surgery
Before pre-surgical Significant changes in items
Geramy Not Randomized 24.23ys (4.2) orthodontics Baseline related to physical pain and
2019 No control group Total = 29 before an physical disability (OH-4, OH-8) and
(Iran) (OHIP-14) 58.6% women 6 months . y psychological domain
orthodontic treatment
after surgery (OH-9, OH-10).
Before pre-surgical
orthodontics
(During the pre-surgical stage *: significant
. . 24.1ys (3.67) 6-8 months worsening in OQLQ domains, except for
2181119 VI\;IS: f:::_g 1“; fjp Total = 21 (18-33] after setting Undetermined period awareness and social aspects.)
. B orthodontic before surgery
(i) (R0 Q) 47.6% women appliances 6 to 8 months after surgery:
significant improvement in all domains.
6-8 months
after surgery
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Table 1. Cont.
Study ID Study Design S Mcan Pre- & Post-Surgical ey lom Changes after Surgery
Sample Size (SD) [Range] Metanalyses or . .
(Country) (Instrument) Assessment . (during Pre-Surgical Stage *)
Gender Reason for Exclusion
Only Class III
23.78 ys (1.36) Before surge
Chadda Not Randomized (21-26] Tgery Not reported scores, Signifi g inalli
2021 No control group Total = 28 results reported by NI BupeOV I S o S, eXOopY
(India) (OHIP-12) 57.1% e‘f6 months items for OH2, OH3, OH7, OH8m and OH14.
omen ter surgery

* During pre-surgical stage: between the evaluation before pre-surgical orthodontic treatment and the pre-operative phase, just before surgery.
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The reasons why certain studies could not be included in the meta-analysis were:
pre-surgery assessment carried out prior to orthodontic appliance installation [13,34], or
after setting orthodontic appliances but at an undetermined time or far from surgery [33,38];
no assessment at 4-7 months after surgery [39]; mean, SD or number of participants by
class not reported [32,35,36]; and results provided only at item level [37].

3.3. Risk of Bias within Studies

Figure 2 shows that five studies were rated as having a moderate methodological
quality [24,25,32,33,38], and eight were qualified as being of weak quality, according to
the global rating [13,15,23,34-37,39]. “Data collection methods” was the best evaluated do-
main, with all studies showing strong quality because they had used a validated OHRQoL
instrument. All the studies included were qualified moderate in “study design” because
they were before-after studies. “Blinding” was qualified as weak, due to most studies
reporting that study participants were not blinded to the research questions. The “Con-
founders” component was qualified as strong since before-after studies are characterized
by the fact that each individual compares with themself, that is, they are their own control.
The “selection bias” was moderate because of the limited representativity of the sample.
Finally, “withdrawals/dropouts” was the most variable item, with five studies classified
as weak mainly because the data was not reported. No study was qualified as having
strong methodological quality in the “global rating”, mainly due to nonblinding and the
withdrawals/dropouts reported.

3.4. Results of Individual Studies

All the included studies showed an improvement in the OHRQoL, regardless of the
questionnaire used. The single study providing information on the OQLQ domains [23]
reported a significant improvement in all of them (social aspects, dentofacial aesthetics,
oral function, and awareness of dentofacial deformity). The facial aesthetics domains of
the OQLQ [23,24,39] and the psychological domains of the OHIP-14 presented the greatest
improvement at 6 months after surgery [15,24,25,34].

Two studies reported no difference between Class II and III patients [23,35], while
another study [32] reported significant differences in the global score and all OHIP-14
domains except functional limitation. No statistically significative change in Class II
patients was observed in some studies for functional limitation [25,32,36] and physical
disability domains [36], and Sun et al. [24] reported no significant improvement in any
domain. Findings from two studies with Class III patients (Tachiki et al. [38] and Ni
et al. [33]) showed significant improvement in global and all domain scores, except for
awareness [33,38] and social aspects [33].

Baherimoghaddam et al. [15] reported a significative worsening during the pre-surgical
stage in OHIP-14 overall score and functional limitation, physical disability, and psycho-
logical disability domains in Class II patients. A significant worsening in the domain
of functional limitation and physical disability was also observed in Class III patients.
However, the global score and all domains in both classes showed a significant improve-
ment in the OHRQoL from before the installation of pre-surgical orthodontic appliances to
6 months after surgery.

3.5. Synthesis of Results

Of the four studies that provided data before surgery and 4-7 months after surgery to
be included in the meta-analysis, two used the OHIP-14 [15,25], one the OQLQ [23], and
one study used both instruments [24].
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Figure 2. Methodological quality assessed by EPHPP.

3.5.1. OHRQL Changes in Class IT and Class III Patients Measured with Global Scores of
OQLQ and OHIP-14

Figure 3 shows OHRQoL improvement at 4-7 months after surgery in Class II (SMD
2.09, 95% CI 0.68 to 3.49; I% = 89%; very low quality of evidence) and Class III patients (SMD
1.96,95% CI 1.22 to 2.70; I? = 86%, low quality of evidence). No differences were observed
between the estimators from the two questionnaires, OQLQ and OHIP-14 (p value 0.16 in
Class IT and 0.13 in Class III patients). Regarding the study of Sun et al., OQLQ data was
selected for these forest plots because it was designed specifically to measure the impact of
orthognathic surgery, while the OHIP-14 is an OHRQL generic instrument.
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Class II
Std. Mean Difference Std. Mean Difference
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Figure 3. Meta-analysis of the change from pre-surgery to 4-7 months after surgery on the OHRQoL
global scores by type of dentofacial deformity.

3.5.2. OHRQL Changes in Class II and Class III Patients in OHIP-14 Domains

Figure 4 shows the greatest improvement for both Class I and Class III in psychological
discomfort (SMD 1.92 and 1.85) and psychological disability (SMD 1.66 and 1.87), both
significantly higher than zero. The lowest was observed for functional limitation in Class
1T patients (SMD 0.78, 95% CI —0.11 to 1.67) and for physical disability in Class III (SMD
0.95, 95% CI 0.50 to 1.41). No test for subgroups was statistically significant, indicating that
there were no differences between Class II and Class III. These results are consistent with
meta-analyses of the differences between SMD in Class IT and Class III (Figure 5), which
also showed statistically insignificant differences of small magnitude: SMD of OHIP-14
scores ranged from 0.26 (95% CI—0.35 to 0.87; I? = 68%) in functional limitation to 0.01
(95% CI—0.90 to 0.92; I? = 85%) in physical disability. The SMD between Class II and Class
III patients on the OQLQ and OHIP-14 total score was —0.03 (95% CI—0.61 to 0.54).
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Figure 4. Meta-analysis of the standard mean differences of the OHIP-14 domains’ scores pre-surgery
and post-surgery 4-7 months follow-up by type of deformity Class I and IIL

Global Score
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OHIP 3 Psychological discomfort
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Study or Subgroup Mean  SD Total Mean SD_Total IV, Random, 95% CI
Baherimoghaddam 2016  -2.74 1.34 28 -2.23 1.24 30 -
Goelzer 2014 -1.95 111 1 -2.31 1.23 58 S
Sun 2018 -1.11 137 13 -0.93 1.26561645 47 ——
Total (95% CI) 52 135 100.0% -0.11[-0.50,0.27] L 3
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Test for overall effect: Z = 0.03 (P = 0.98)
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Figure 5. Meta-analysis of the differences between Class Il and Class III standard mean differences
(from pre-surgery to 4-7 months after surgery) in OHRQoL global scores and OHIP-14 domains” scores.

3.6. Sensivity Analysis

Figure 6 shows sensitivity analyses performed after excluding the two studies rated
as weak in their methodological quality [15,23]. The results from meta-analysis of the
differences between Class II and Class III showed that it was only statistically significant in
functional limitation (SMD 0.57, 95% CI 0.12-1.02). The difference in the domain of physical
disability was of almost-moderate magnitude, but not statistically significant (SMD 0.44,
95% CI—0.11 to 1.00).

Consistently, the Supplementary Figure S1 shows that the test for subgroups between
Class II and Class III was statistically significant in the domain of functional limitation
(p=0.02). In fact, Class II patients did not improve significantly (0.32, 95% CI —0.25 to 0.89;
I2 = 0%), while those in Class ITI did (1.06, 95% CI 0.77 to 1.35; I? = 0%). This pattern was
also observed in the domain of physical disability (SMD 0.17 and 0.77) although the test for
subgroups was not statistically significant.

3.7. Reporting Bias
Funnel plots to explore possible publication biases were not constructed, as we did
not have more than 10 studies to pool in any meta-analysis.
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Heterogenelty: Tau® = 0,00: Chi* = 0,00, df = 1 (P = 0.98); F = 0% s + 3
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Test for overall éffect Z = 2.48 (P = 0.01) Favours [Class Il] Favours [Class ]
OHIP 2 Physical pain
Class Il Class It Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean _ SD_Total Mean _SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Goelzer 2014 <149 0.86 11 -1.38 11 58 49.9% -0.10[-0.75,0.54] —
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Total (95% CI) 24 105 100.0%  0.07 (-0.38,0.51]
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Class Il Class Il Std. Mean Difference Std. Mean Difference
Study or Subgroup __Mean _ SD_Total Mean _SD_Total Weight IV, Random, 95% CI 1V, Random, 95% CI
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Figure 6. Results of sensitivity analysis after excluding studies with weak methodological quality.
Meta-analysis of the differences between Class II and Class III standard mean differences (from
pre-surgery to 4-7 months after surgery) in OHRQoL global scores and OHIP-14 domains’ scores.
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3.8. Certainty of Evidence

All studies included were of observational design; therefore, the quality of evidence
starts out low (Table 2). In addition, the quality of evidence was downgraded, mainly due
to methodological limitations, inconsistency, and imprecision. Risk of bias was serious.

Due to concerns regarding blinding and withdrawals/dropouts, serious inconsistency
downgraded certainty one level due to considerable heterogeneity and imprecision in one
outcome. Indirectness of results was considered not serious since the studies included
appropriately answer the question in terms of population, intervention, comparison, and
results studied. Publication bias was also rated as not serious.
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Table 2. Summary of findings for the main results.

Certainty Assessment M of Patients Effect
» of . . . . . e . Other 5 . Relative Absolute Certainty
Studies Study Design Risk of Bias Yy I p Considerations Dentofacial ~Comparison (95% CI) ©95% CI)
Global score Class II (before-after surgery)
. SMD 2.09 higher
4 observational g g0 serious® not not strong 6 65 - (068 higherto3.49 _ ©000
studies serious serious association hi VERY LOW
gher)
Global score Class III (before-after surgery)
. SMD 1.96 higher
observational . . b not not strong . ®000
: studies Sesious S serious serious association 165 165 B a2 hfgher itd VERY LOW
higher)
Global score Class T vs. Class III
i SMD 0.03 lower
4 M:S;i:g“al serious © serious 4 Sy serious ® none 65 165 . (061 l}:vgv}e;rt)o 061 000,

CE: Confidence interval; SMD: Standardized mean difference. Explanations: * We downgraded the evidence by one level because of serious concerns regarding risk of bias: Half of the
studies have weak methodological quality. > We downgraded the evidence by one level because of inconsistency: Considerable heterogeneity. © We downgraded the evidence by one
level because of serious concerns regarding risk of bias: Two studies have weak methodological quality. ¢ We downgraded the evidence by one level because of inconsistency: Substantial
heterogeneity. © We downgraded the evidence by one level because of serious concerns regarding imprecision: The studies include both appreciable benefit and appreciable harm.
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4. Discussion
4.1. Main Findings

The OHRQoL of patients with dentofacial deformities of Class II and III improved
after orthognathic surgery. Improvement was of large magnitude in the global scores of
both OHRQoL instruments applied in the studies, OQLQ and OHIP-14, and also in all
OHIP-14 domains. No statistically significant differences by type of dentofacial deformity
were found, but the sensitivity analyses (after excluding studies with weak methodological
quality) showed that Class III patients’ improvement in the functional limitation domain
was significantly higher than that of Class II patients. However, there was uncertainty in
determining whether the type of dentofacial deformity affects the impact of orthognathic
surgery on OHRQoL.

Findings obtained through the meta-analysis show improvement of large magnitude
in all domains for both types of dentofacial deformities, but in Class II patients, only
psychological domains (discomfort and disability), social disability, and handicap were
statistically significant (not functional limitation, physical pain, and disability). Few studies
incorporating Patient-Reported Outcomes (PROs) to measure the impact of orthognathic
surgery on OHRQoL provided data for each type of dentofacial deformity, and sample
sizes of Class II patients are smaller than those of Class IIL. Therefore, confidence intervals
of the summary estimators obtained in our meta-analysis are very wide, especially for
Class II patients.

On the other hand, the studies included in our meta-analysis used mostly the OHIP-
14 [15,24,25], which was not specifically designed to measure the impact of orthognathic
surgery. The OQLQ, specifically designed for this purpose, could have a higher sensitivity
and show a greater improvement and a more precise estimator [40]. Therefore, studies
using condition-specific instruments such as the OQLQ can allow one to distinguish the
gradual impact of the treatment through the severity of the dentofacial deformity.

Previous systematic reviews consistently showed a positive impact of orthognathic
surgery on OHRQoL in general [17-22], but none of them considered the type of dentofacial
deformity. A meta-analysis of results focused on the OQLQ, specifically designed to mea-
sure the impact of the orthognathic surgery [20], showed improvement in the overall score
and in the domains of social aspects and facial aesthetics. We also found improvement in
the OQLQ global score, but we could not construct a meta-analysis by OQLQ domain since
only one study [24] stratified according to type of dentofacial deformity reported data by
domains. Statistically significative improvement for all domains of the OQLQ and OHIP-14
was estimated by two other systematic reviews with meta-analyses [21,22], which was con-
sistent with our results in Class III patients. However, we found no statistically significant
improvement in physical pain or physical disability of OHIP-14 in Class II patients.

In accordance with previous research [21], our findings showed a very low level
of quality of evidence due to methodological limitations. Most studies included in our
systematic review had an uncontrolled before—after design, which limited capacity to
control for all relevant potential confounders due to lack of randomization and, therefore,
they are more vulnerable to bias.

The sensitivity analysis performed to take into account the methodological quality of
primary studies is especially relevant in this context. After excluding the methodologically
weak quality studies, improvement differences between Class Il and Class II patients
were greater in the functional limitations, physical pain, and physical disability domains
of OHIP-14. In these domains, improvement was of large magnitude and statistically
significant in Class III patients, but small or moderate and not statistically significant in
Class II patients. These findings support the need for further research to clarify the impact
of orthognathic surgery considering the type of dentofacial deformities.

There is high variability among the studies regarding the time assessment, especially
before surgery. Some studies considered the baseline as the stage prior to any intervention
(before the installation of pre-surgical orthodontic appliances), other studies just before
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surgery, and a few in at undetermined timepoint of the pre-surgical period. Between the
evaluation before pre-surgical orthodontic treatment and the preoperative phase, just before
surgery, studies reported a significant worsening in OHRQoL [20,39,41] due to pre-surgical
orthodontic decompensation.

Although the real impact of orthodontic—surgical treatment should be obtained by
comparing the baseline measurement before the installation of pre-surgical orthodontic
appliances with the end of the treatment, when the postsurgical orthodontics have been
removed, only one study had this design [15]. This study showed statistically significant
improvement (from before the installation of pre-surgical orthodontic appliances to after
removal of the postsurgical orthodontics) in the OHIP-14 global score and all its domains
in Class IT and Class III patients [15]. This improvement was of a large magnitude except
in functional limitation, physical pain, and physical disability in Class III patients. The
other studies with OHRQoL assessment before the installation of pre-surgical orthodontic
appliances [13,33,34,38] did not clarify whether the last follow-up occurred after removal
of the postsurgical orthodontics.

The time point when the follow-up assessment was performed in the studies included
in our meta-analysis ranges from 4 to 7 months after surgery. Changes in functional and
facial aesthetics resulting from orthognathic surgery are dependent on the stability of
surgical procedures [42]. The authors agree that the profile has attained its definitive
configuration after 6 months [43] since edema and muscular readaptation are expected
to resolve between 6 and 12 months [44,45]. Although there is a lack of consensus on the
suitable times to assess the impact of orthognathic surgery, studies extending follow-up
beyond 6 months are necessary to estimate the real impact of the orthognathic surgery.

4.2. Strengths and Limitations

The present study was strictly conducted in accordance within the guidelines of the
Cochrane Handbook for the Systematic Review of Interventions [26]. Even though the
impact of orthognathic surgery on OHRQoL is a subject of great interest and assessed in
numerous studies, only a few of them analyze the differences according to the type of
dentofacial deformities.

The variability among studies on the assessment times before and after surgery limited
their inclusion in the meta-analysis. In addition, clinical diversity due to variability in
the participants according to age, gender, or degree of severity of dentofacial deformity
introduced considerable heterogeneity. However, in order to minimize this, we used a
random-effects model in the analysis.

Finally, our findings should be interpreted with caution due to the very low certainty
of the evidence, which translates into a significant uncertainty of the real magnitude of the
impact of dentofacial deformities on the OHRQoL.

4.3. Implications for Practice and Research

The quantitative synthesis of results obtained in studies with moderate methodological
quality suggests differences according to types of dentofacial deformities in the magnitude
of the OHRQoL improvement experienced by patients.

Future research comparing types of dentofacial deformities, measuring OHRQoL with
condition-specific instruments such as the OQLQ, and with robust methods are needed to
clarify this issue. It is relevant to incorporate PROs as a measure of the patient’s perspective,
and not only to evaluate the results of the treatment from the aesthetic and functional
points of view. Sociocultural conditions and severity of the dentofacial deformity could
influence the motivation for treatment and its impact on the OHRQoL.

5. Conclusions

There is not enough evidence to support differences between Class IT and III patients
in the OHRQoL impact at 4-7 months follow-up after orthognathic surgery. However,
sensitive analyses excluding those studies with weak methodological quality suggest
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differences according to these types of dentofacial deformities in the domains of functional
limitation, physical pain, and physical disability.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph19041940/s1: Figure S1. Results of sensitivity analysis after
excluding studies with weak methodological quality. Meta-analysis of the change from pre-surgery
to 4-7 months after surgery in the OHIP-14 domain scores by type of dentofacial deformity; Table S1.
Search strategy for each data base; Table S2. Checklist PRISMA 2020.
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VI. DISCUSION

La perspectiva del paciente con deformidades dentofaciales ha entrado ya
entre los principales intereses de los especialistas en cirugia maxilofacial. Ademas
de los resultados en estética, funcionalidad, estabilidad y complicaciones, en los
ultimos anos surge la necesidad de incorporar la dimension biopsicosocial y la
calidad de vida relacionada con la salud para generar la nueva evidencia cientifica
de la que no disponiamos.

La calidad de vida relacionada con la salud se convierte entonces, en un
aspecto importante a considerar para la evaluacién de los resultados del tratamiento
desde la perspectiva de los pacientes utilizando instrumentos validados. Cuando
estos instrumentos se han desarrollado en otros contextos socioculturales y en otros
idiomas es necesario efectuar un proceso de adaptacién cultural y validacion para
aplicarlo en nuestro entorno.

Los instrumentos genéricos de calidad de vida relacionada con la salud
abordan areas de bienestar general sin centrarse en enfermedades especificas, su
principal ventaja es que permiten comparar la carga de diversas condiciones [112]
y permiten comparar poblaciones, pero pueden tener una capacidad limitada para

capturar los efectos de ciertas intervenciones[88].
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1. La version en espanol del Orthognathic Quality of Life Questionnaire (OQLQ).

En el area odontolégica se han desarrollado instrumentos de medicion de
calidad de vida relacionada con la salud oral, sin embargo, s6lo el Orthognathic
Quality of Life Questionnaire (OQLQ) ha sido especificamente disefiado para
pacientes con deformidades dentofaciales. Desarrollado y validado hace ya dos
décadas, el OQLQ[88,89] se ha convertido en un instrumento cada vez mas
frecuentemente utilizado en la investigacién clinica relacionada con las
deformidades dentofaciales y su tratamiento quirurgico. El OQLQ ha sido adaptado
culturalmente hasta hoy en mas de 7 idiomas, entre ellos portugués[108],
chino[113], sueco[114], aleman[106], croata[115], kurdo[116], serbio[117],
persa[118] y turco[112], pero no se contaba con una version en espafol en el
momento de iniciar nuestra investigacion en 2015.

Si bien es cierto, que durante el afo 2018 Sanchez-Burgos y cols.[119]
publicaron un estudio de adaptacién cultural al espaiol para su uso en Espafia, que
incluyd un estudio piloto para verificar las propiedades métricas (fiabilidad, validez
y sensibilidad al cambio), este estudio piloto de disefio retrospectivo con 50
pacientes tratados con cirugia ortognatica entre el 2007 y 2016, contactados via
telefénica, para solicitar que completaran el cuestionario para dos puntos en el
tiempo (su situaciéon antes del tratamiento y su situacion post operatoria actual)
podria incurrir en un importante sesgo de memoria debido a diferencias en el
recuerdo de hechos o experiencias previos a una intervencion cuando ésta ya se ha

realizado.
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La version del OQLQ en espafiol para su uso en Chile fue desarrollada con
los métodos recomendados de adaptacion transcultural y después se realizo la
evaluacion de sus caracteristicas métricas, incluyendo test-retest para evaluar la
reproducibilidad y un disefio prospectivo con seguimiento de los pacientes desde la
etapa de ortodoncia pre-quirurgica hasta 6 meses después de la cirugia ortognatica
para evaluar su validez y sensibilidad al cambio. Este tamafio muestral resulta ser
acorde a las recomendaciones para estudios de validacion que considera incluir al
menos 5 sujetos por item del cuestionario con un minimo de 100.

Para evaluar la fiabilidad se calculé el alfa de Cronbach y el coeficiente de
correlacion intraclase. Tanto el coeficiente de fiabilidad basado en la consistencia
interna como en la reproducibilidad fueron superiores a los minimos recomendados
en todas las puntuaciones del cuestionario. El alfa de Cronbach de la puntuacion
global superd 0,9 mientras que el coeficiente de correlacién intraclase fue superior
a 0,8 en todas las puntuaciones. Se considera que para el alfa de Cronbach valores
entre 0,8 0 0,9 son suficientes para garantizar la fiabilidad de la escala con un valor
minimo aceptable de 0,7[120], mientras que para el coeficiente de correlacion
intraclase valores entre 0,75 y 0,9 y superiores a 0,9 indican buena y excelente
fiabilidad respectivamente[121].

Nuestros resultados de consistencia interna por dimensiones (coeficiente alfa
de Cronbach entre 0,76 y 0,94) fueron similares a los del cuestionario original,
siendo ligeramente inferior solo para la dimensién funcién oral (0,76 vs 0,83).
Semejantes resultados se observaron en los estudios de validacion brasilefio (rango

de 0,78 — 0,89), serbio (rango 0,75 — 0,91) y chino (rango 0,78 — 0,94) coincidiendo
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con nuestro estudio en los valores ligeramente inferiores observados en la
dimension funcién oral. Los estudios de validacidn sueco[114] y turco[112]
obtuvieron resultados similares al estudio original reportando valores del alfa de
Cronbach para las dimensiones del OQLQ en rangos de 0,80 — 0,90 y 0,87 — 0,94,
siendo el dominio de aspectos sociales el que presentd un coeficiente mayor en
todos los estudios incluyendo el nuestro.

Tanto el estudio original[89], como el de la version brasilefa[108], y
turca[112], observaron que existian bajas correlaciones entre los dominios del
OQLQ vy las escalas del SF-36, similar a los hallazgos del presente estudio
corroborando las conclusiones de una revision sistematica[96] acerca de la baja
sensibilidad para detectar cambios en la salud oral de los instrumentos genéricos,
como el SF36, y que los instrumentos como el OHIP14 y el OQLQ, muestran una
mayor sensibilidad para detectar el impacto de la cirugia ortognatica en la calidad
de vida de los pacientes. Ademas, el OQLQ presentd mejor validez discriminante
para pacientes con deformidades dentofaciales que los otros instrumentos
especificos de salud oral[114].

En nuestro estudio, las correlaciones entre el OHIP-14 y los cuatro dominios
del OQLQ fueron todas significativas acorde a los resultados obtenidos en los
estudios de la version brasilefia[108] y turca[112]. También se observé que las
relaciones mas fuertes de los dominios de aspectos sociales y estética dentofacial
del OQLQ eran con el dominio malestar psicolégico del OHIP-14 (rs 0,64 y 0,54,

respectivamente).
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2. Impacto de las deformidades dentofaciales y su tratamiento en la calidad de vida
relacionada con la salud oral.

El impacto de las deformidades dentofaciales observado en los dominios de
aspectos sociales, estética dentofacial y funcion oral, tienen relacién con las
principales motivaciones para el tratamiento, entre las que se encuentran la mejoria
de la confianza en si mismos, la apariencia y la funciéon oral[95,122,123]. Los
hallazgos en nuestro estudio clinico antes-después mostraron que la principal
motivacion para el tratamiento fueron razones estéticas y funcionales (60,3%),
seguida de la motivacion solo funcional (37%). Frecuentemente los estudios
muestran que la principal motivacién para el tratamiento quirurgico es mejorar la
estética facial[93,124], aunque un estudio descriptivo realizado en USA que analizé
501 registros clinicos de pacientes en etapa pre-quirurgica reportdé que mejorar la
funcién era la principal motivacion para el tratamiento por encima de la mejoria
estética[122].

Los estudios con tiempos de seguimiento similares a los nuestros (antes de
la cirugia y 6 meses después de la cirugia) también observaron grandes mejorias
en la estética dentofacial[48,93,102,125] y funcién oral[93,102,125], reportando
ademas magnitudes similares a nuestros hallazgos con una mejoria moderada en
el dominio social[48,102,125] y pequefia en el dominio de autopercepciéon de la
deformidad dentofacial [93,102,125]. Nuestros resultados globales son consistentes
con la evidencia disponible y acordes a las revisiones sistematicas publicadas que
reportaron un impacto positivo de la cirugia ortognatica en la calidad de vida

relacionada con la salud oral[28,84,96,110,111,126].
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La magnitud del cambio del OQLQ fue mayor a los 6 meses que a los 3 meses
de la cirugia en las dimensiones de estética dentofacial y funcion oral en nuestro
estudio clinico antes-después, aumentando de moderado a grande. Esta mejoria
post quirdrgica gradual en la puntuacion global del OQLQ entre los seguimientos de
3 y 6 meses después de la cirugia también fue observada en otros dos
estudios[48,102]. Estos cambios graduales podrian esperarse por la evolucion
clinica postoperatoria normal, sin embargo, el OHIP-14 no mostr6 este patrén de
cambio gradual en nuestros hallazgos, excepto por la mejoria del dolor fisico, que
aumentd de una magnitud pequefia a los 3 meses a una moderada a los 6 meses,
confirmando la mayor sensibilidad del OQLQ al ser un instrumento especifico para
los pacientes con deformidades dentofaciales.

Un metaandlisis centrado en el OQLQ[28] realizado en una revision
sistematica sin estratificar entre Clases Il y lll, confirmé una mejoria en la puntuacion
global y en los dominios de aspectos sociales y estética facial. En nuestra revision
sistematica los hallazgos resultaron ser consistentes para la puntuacion global del
cambio pero no fue posible construir un metaanalisis por dominio del OQLQ ya que
solo un estudio[47] presentaba datos estratificados en sus resultados segun el tipo

de deformidad dentofacial.
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3. Diferencias en el impacto del tratamiento quirurgico en las deformidades
dentofaciales Clase Il y Clase Ill.

Nuestros resultados demostraron diferencias estadisticamente significativas
en la motivacion para tratamiento entre los pacientes en Clase Il y Clase Il
(p=0,041). La mitad de los pacientes con deformidades Clase Il afirmé que la
motivacién fue solo funcional, mientras que en dos terceras partes de los pacientes
Clase Il la motivacién principal fue la combinacion de mejoria estética y funcional
(69,2%). No ha sido posible comparar estos resultados con los de estudios previos
porque no hemos encontrado resultados de motivacidon estratificados entre los
pacientes en Clase Il y Clase .

El estudio clinico antes-después realizado, confirmé la mejoria en la calidad
de vida relacionada con la salud oral en pacientes con deformidades dentofaciales
a los 3 y 6 meses después de la cirugia ortognatica, con diferencias
estadisticamente significativas entre Clase Il y Clase lll. Aun cuando los pacientes
en ambas clases de deformidad dentofacial presentaron una mejoria, el aumento
fue claramente mayor para los pacientes Clase lll, especialmente en el primer
seguimiento tres meses después de la cirugia (media del cambio: OQLQ -15,76 vs
-7,23; y OHIP-14 -3,29 vs -8,69). En el mismo sentido, los pacientes en Clase IlI
informaron una mejoria en la escala global de transicion, del 90 % a los 3 meses al
91,18 % a los 6 meses, en comparacion con el 60,71 % y el 96,66 % de los pacientes
en Clase Il

Al evaluar la evidencia disponible, los hallazgos de nuestra revision

sistematica no muestran diferencias estadisticamente significativas por tipo de
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deformidad dentofacial en el rango de seguimiento de 4 a 6 meses post cirugia. Sin
embargo, al efectuar el analisis de sensibilidad (después de excluir estudios con
calidad metodoldgica débil) se observo que la mejoria de los pacientes Clase llI,
especificamente en los dominios de limitacién funcional, dolor fisico y discapacidad
fisica del OHIP-14 fueron significativamente de mayor magnitud que en pacientes
Clase Il. De los estudios que incorporaron resultados informados por los pacientes
para medir el impacto de la cirugia ortognatica en la calidad de vida relacionada con
la salud oral son pocos los que proporcionaron datos estratificados por cada tipo de
deformidad dentofacial Clase Il y Clase 111[45-48,94], y el numero de sujetos Clase
Il en las muestras estudiadas son frecuentemente inferiores a los participantes
Clase Il

No pudimos incluir nuestro estudio en la revision sistematica porque la
busqueda de en las bases de datos bibliograficas se cerré el 31 de octubre de 2022,
fecha en que el manuscrito que describe el estudio prospectivo con disefio antes-
después de la cirugia todavia no habia sido publicado (aceptado en 22-11-2022). Al
analizar el efecto de incluir nuestro estudio en el metaanalisis que evalué la
diferencia entre tipos de deformidad dentofacial en el cambio entre antes y después
de la cirugia, se observo en el global del OQLQ que la diferencia pasaba a ser
practicamente significativa (1C95%: 0,00 a 0,65); cuando el estimador del
metaanalisis publicado en el articulo era no significativo (IC95%: -0,27 a 0,62)
(Figura 11). Se requieren mas estudios con el OQLQ para confirmar la diferencia

entre tipos de deformidad dentofacial (Clase Il y Clase ).
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Figura 11. Metaanalisis de las diferencias de medias estandar de las puntuaciones

globales por tipo de deformidad dentofacial, incluyendo nuestro estudio clinico

antes-después (Duarte y cols. 2022)

Favours [Class IlI] Class 1l Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
4.1.1 0QLQ
Duarte 2022 -10.09 18.13 34 -20.31 22.48 39 22.2% 0.49 [0.02, 0.96] =
Eslamipour 2017 -24.6 19.35 13 -28.6 20.5 30 18.7% 0.19 [-0.46, 0.85] I
Sun 2018 -14.85 17.99 13 -17.64 17.35 47  19.4% 0.16 [-0.46, 0.77] I
Subtotal (95% CI) 60 116 60.3% 0.33 [0.00, 0.65] S 2
Heterogeneity: Tau? = 0.00; Chi’ = 0.93,df = 2 (P = 0.63); I’ = 0%
Test for overall effect: Z = 1.98 (P = 0.05)
4.1.2 OHIP-14
Baherimoghaddam 2016 -14.2 3.98 28 -10.92 3.94 30 20.9% -0.82[-1.35,-0.28] —
Goelzer 2014 -7.82 5.22 11 -10.58 6.95 58 18.8% 0.41 [-0.24, 1.05] —
Subtotal (95% ClI) 39 88 39.7% -0.22[-1.42,0.98] e
Heterogeneity: Tau®? = 0.66; Chi’ = 8.11, df = 1 (P = 0.004); I’ = 88%
Test for overall effect: Z = 0.36 (P = 0.72)
Total (95% CI) 99 204 100.0% 0.08 [-0.42, 0.58]

Heterogeneity: Tau? = 0.23; Chi® = 14.84, df = 4 (P = 0.005); I’ = 73%
Test for overall effect: Z = 0.32 (P = 0.75)
Test for subgroup differences: Chi? = 0.74, df = 1 (P = 0.39), I> = 0%

- ,

,
-2 0 2
Favours [Class Il] Favours [Class Ill]

Los estudios incluidos en el metaanalisis publicado utilizaron principalmente

el OHIP-14[45,47,94], para medir la calidad de vida relacionada con la salud oral.

Los estudios que utilizan el OQLQ[47,48], instrumento con mayor sensibilidad para

detectar el cambio, en este caso, podrian evidenciar la distincion entre tipos de

deformidades.
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4. Fortalezas y limitaciones.

Entre las fortalezas de nuestro estudio sobre el impacto de las deformidades
dentofaciales en la calidad de vida relacionada con la salud oral destaca el
desarrollo de la version en espafol de un instrumento especifico para esta
condicion, el OQLQ, adaptado culturalmente y validado para pacientes chilenos
aplicando las recomendaciones y metodologia descritas en la literatura para ambos
procesos[76,77]. El OQLQ ha demostrado una mayor sensibilidad para medir el
cambio producido por la cirugia que los instrumentos tradicionalmente utilizados
como el OHIP-14 o el SF-36. Al no disponer de la version en espafiol del OQLQ, el
unico estudio realizado en paises de habla hispana (Chile)[127] utilizé el World
Health Organization quality of life Bref version questionnaire (WHOQOL-BREF), un
instrumento genérico. Los futuros estudios sobre el impacto de las deformidades
dentofaciales y su tratamiento en Latinoamérica podran medir la calidad de vida
relacionada con la salud oral con el OQLQ, que actualmente es el mas adecuado y
el mas utilizado a nivel mundial, y comparar resultados con otros paises y culturas
a nivel internacional.

Si bien la literatura existente respalda el impacto positivo de la cirugia
ortognatica en la calidad de vida relacionada con la salud oral [48,97,102,128,129],
nuestro estudio clinico antes-después es el primero que efectia un analisis
estratificado por tipo de deformidades dentofaciales (Clase Il y Clase Ill), aplicando
instrumentos de calidad de vida relacionada con la salud general (SF-36), con la

salud oral (OHIP-14) y también uno especifico para esta condicion (OQLQ).
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Solo unos pocos estudios analizan las diferencias del cambio comparando el
impacto segun el tipo de deformidad dentofacial[45-48,94,105], y las revisiones
sistematicas previas no estratificaron por tipo de deformidad dentofacial, a pesar de
las diferencias reportadas en algunos estudios entre los pacientes de Clase Il y
Clase 111[45,47,48,94]. Nuestra revision sistematica, realizada estrictamente de
acuerdo con las directrices del Manual Cochrane para la Revisidén Sistematica de
Intervenciones[130], es la primera que aborda este tema y evalua el impacto del
tratamiento ortodoncico-quirurgico en la calidad de vida relacionada con la salud
oral en pacientes con deformidades dentofaciales de Clase Il y Clase Il
separadamente.

La principal limitacién del estudio clinico antes-después fue la etapa del
tratamiento en que se efectud la medicion basal, justo antes de la cirugia. Para
evaluar el impacto del tratamiento convencional de las deformidades dentofaciales
en tres fases (ortodoncia prequirurgica, cirugia y ortodoncia posquirurgica), lo ideal
seria realizar la medicion basal previo a la instalacion de los dispositivos de
ortodoncia y finalizar el seguimiento después de retirar la ortodoncia posquirurgica,
ya que durante el curso del tratamiento, especificamente durante la fase de
ortodoncia prequirdrgica y justo antes de la cirugia, se ha descrito un
empeoramiento significativo en la calidad de vida relacionada con la salud oral
debido a la descompensacion ortoddncica prequirurgica[28,89,97].

Este seguimiento ideal mas prolongado no se pudo aplicar en nuestro estudio
debido a restricciones financieras y de tiempo. Sin embargo, la mayoria de los

estudios que aplicaron este disefio, realizando la ultima evaluacién de seguimiento
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una vez retirada la aparatologia ortoddntica, también reportaron que el mayor
beneficio en la calidad de vida relacionada con la salud oral se observa en los
dominios de estética dentofacial [89,102] y funcién oral [95,102].

Asi mismo, la variabilidad en los tiempos de evaluacion antes y después de
la cirugia también fue una de las principales limitaciones de nuestra revisidon
sistematica, que limitod la inclusion de estudios en el metaanalisis. Los hallazgos
observados en nuestra revision sistematica deben interpretarse con cautela debido
a la muy baja certeza de la evidencia, lo que se traduce en una importante
incertidumbre sobre la magnitud real del impacto de las deformidades dentofaciales
en la calidad de vida relacionada con la salud oral segun tipo de deformidad

dentofacial.
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5. Implicaciones para la practica clinica y futuras investigaciones.

La incorporacién de la calidad de vida relacionada con la salud oral en la
evaluacion clinica inicial de los pacientes con deformidades dentofaciales puede ser
un factor relevante para valorar la necesidad de tratamiento quirurgico, evaluar la
magnitud de la afectacién desde una perspectiva integral, y priorizar los tratamientos
segun las necesidades.

Contar con una version en espafiol del OQLQ equivalente con el original,
permitira obtener mediciones estandarizadas en los pacientes chilenos y efectuar
comparaciones con estudios de nuestro pais y de otros paises. Al mismo tiempo
que nos permitira identificar variaciones relacionadas con las caracteristicas propias
de un pais 0 una region como la cultura, el origen étnico predominante, el nivel
educacional o socioecondmico, la gravedad de la condicién clinica y el acceso a
tratamiento, entre otras. Estudios futuros deberian explorar también hasta qué punto
el entorno sociocultural puede influir en la motivacién para acceder a tratamiento y
en las expectativas de resultados por parte de los especialistas y los propios
pacientes.

Incorporar la evaluacion de la calidad de vida relacionada con la salud oral
en el seguimiento durante todas las etapas del tratamiento en los estudios de
eficacia y efectividad proveera evidencia cientifica para brindar a los pacientes y
profesionales de la salud una valiosa informacién para la toma de decisiones basada
en las evidencias y facilitar la toma de decisiones clinicas compartidas teniendo en
cuenta la perspectiva de los pacientes. Por otro lado, los estudios sobre el

desacuerdo entre pacientes y profesionales en la valoracién del resultado de la

101



intervencion aportaran informacién sobre la frecuencia con que el resultado de una
cirugia ortognatica es catalogado como insatisfactorio por el cirujano o el
ortodoncista mientras que la calificacion de los pacientes es mas favorable, o por el
contrario, los especialistas sientan que se ha logrado un resultado exitoso con una
oclusion satisfactoria, estable y una morfologia esquelética favorable, mientras que
el paciente siente que no se han logrado sus objetivos estéticos.

Se ha senalado la necesidad de una cuidadosa seleccion preoperatoria de
pacientes, una comunicacion clara de expectativas realistas y la importancia de
incluir en el proceso a la familia o acompafante significativo[50]. La comunicacion
entre el cirujano maxilofacial y el paciente, ha demostrado ser determinante para
definir un tratamiento y detectar factores predictores importantes de los niveles de
satisfaccion post quirdrgicos[51]. Es necesario realizar estudios sobre la efectividad
del uso rutinario de la calidad de vida relacionada con la salud oral en la practica
clinica para evaluar hasta qué punto puede ayudar a la comunicacién y a mejorar la
seleccién de los pacientes candidatos a cirugia ortognatica.

Los estudios del impacto de las deformidades dentofaciales y su tratamiento
quirurgico en la calidad de vida relacionada con la salud, presentan hasta una
"proporcion de 2 a 1" a favor de las mujeres [45,46,48,49,131,132]. Las mujeres con
deformidades dentofaciales han mostrado una peor calidad de vida relacionada con
la salud oral en comparacion con los hombres y una mayor motivacién para el
tratamiento quirdrgico[131]. En un estudio realizado en UK en el afio 2005[123] con
una muestra de 326 pacientes, se observd que las mujeres son mas propensas a

someterse a un tratamiento por razones psicosociales, para mejorar su apariencia
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y autoestima, mientras que los hombres esperan mejorar aspectos principalmente
funcionales[123]. Esta diferencia se relaciona directamente con las expectativas de
resultado del tratamiento y se ha reportado que la insatisfaccidén post cirugia es mas
frecuente en mujeres[133].

Esta cirugia suele ser indicada en adultos jovenes, una vez finalizado su
crecimiento, sin embargo, la cobertura de tratamiento por parte del sistema publico
de salud chileno es muy restrictiva. El sistema de salud chileno corresponde a lo
definido como un sistema de aseguramiento regulado, compuesto por fondos y
prestadores publicos y privados[134]. El sistema publico opera a través de un
seguro social de salud administrado por Fondo Nacional de Salud (FONASA), sobre
la base de un esquema de reparto que se financia con el aporte de sus trabajadores
y con recursos del Estado[134,135]. La cobertura que otorga este esquema es la
misma para todos los afiliados en la red publica institucional, independientemente
de la cantidad cotizada y del tamafo del grupo familiar cubierto. EI Fondo Nacional
de Salud, mediante el Sistema Nacional de Servicios de Salud (SNSS) y su red de
29 Servicios de Salud Regionales, y el Sistema Municipal de Atencién Primaria,
cubren a alrededor del 80% de la poblacién nacional[135].

En Chile existe un considerable numero de pacientes beneficiarios del
sistema publico de salud que presentan anomalias dentomaxilares que no son
resueltas por limitaciones de acceso. A pesar del esfuerzo por incorporar estas
prestaciones en las carteras de servicios del sistema Publico de Salud, debido a la
alta demanda asistencial aun existen restricciones de acceso a tratamiento

ortodontico con criterios de exclusion determinados por la edad (ingreso a
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tratamiento hasta los de 14 afios), grado de discrepancia esqueletal severa y casos
que requieren resolucion ortodontico-quirurgica. Por todo ello, la inequidad existente
para los pacientes con deformidades dentofaciales graves en cuanto a acceso al
tratamiento ortoddntico dentro del sistema publico de salud de Chile, representa la
principal limitacion para su resolucion quirurgica. Los pacientes afectados por esta
condicion que no cumplen con los criterios de inclusion eventualmente acceden a
tratamiento ortodoéntico en el sistema privado que representa un alto esfuerzo
economico para los pacientes de estratos socioecondmicos medios y bajos. No
obstante, el hecho de que cada vez mas establecimientos asistenciales de alta
complejidad del sistema publico incorporen la cirugia ortognatica como prestacion
esta llevando a los pacientes a buscar el tratamiento ortodéntico en el ambito
privado o bien en el sistema publico para casos excepcionales.

Debido a las restricciones de acceso descritas en el sistema pubico de salud
y a las listas de espera para resolucion quirurgica de beneficiarios del Fondo
Nacional de Salud, un instrumento validado podria ser utilizado como una
herramienta de gestion incorporando la calidad de vida relacionada con la salud oral
como un factor relevante para la priorizacion de acceso a tratamiento. Considerando
el impacto de la pandemia COVID-19, al corte de junio del 2022, un total de 294.632
pacientes se encontraban en espera de cirugia, incluyendo todas las especialidades
quirurgicas y la lista de espera para tratamiento ortodontico no quirurgico alcanza
un total de 120.896 pacientes. Por otra parte, el 1 de septiembre de 2022 ha entrado
en vigencia la eliminacion del copago que hasta ahora existia para algunos

beneficiarios del sistema publico.
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Los pacientes reciben la atencién en forma diferida, determinada por el orden
de entrada al registro de la lista de espera. Una adecuada priorizacion de pacientes
no actua directamente sobre el volumen de la lista de espera, pero si influye en la
eficiencia y la equidad de su gestion[136]. Algunas iniciativas en Chile han relevado
la importancia de la evaluaciéon de otros factores incorporando los determinantes
sociales de la salud para la priorizacién segun necesidad, ademas del tiempo de
permanencia en la gestion de listas de espera[137]. El acceso al sistema de salud
es uno de los factores importantes incluido en el marco conceptual propuesto por la
Comision de determinantes sociales de la salud de la OMS. El concepto de equidad
en servicios de salud denota la no existencia de diferencias en donde las
necesidades son iguales o que existan servicios de salud mejorados donde estén
presentes mayores necesidades[138].

La estrategia Nacional de salud en Chile establece que los problemas
derivados de inequidades deben ser atendidos con urgencia[139], especialmente
en su dos enfoques: equidad vertical y equidad horizontal. La equidad vertical
corresponde a la asignacién de recursos segun diferentes niveles de necesidad
(desigual trato para individuos desiguales) donde aquellos que tienen peores niveles
de salud tienen un mayor acceso a los cuidados de salud y equidad horizontal que
comprende la asignacién de iguales o equivalentes recursos para igual necesidad
(igual trato para individuos iguales).

Se necesitan estudios prospectivos estandarizando los tiempos de medicion
en los seguimientos, que incorporen variables como el nivel socioeconémico y la

gravedad de la deformidad dentofacial, factores que podrian ser determinantes para
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la motivacion del tratamiento, los resultados percibidos por los pacientes y el

impacto en la calidad de vida relacionada con la salud oral.
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VII. CONCLUSIONES

La versién en espafiol del OQLQ ha demostrado una buena fiabilidad, validez
y sensibilidad al cambio, similares a las del instrumento original. El uso del
instrumento en pacientes sometidos a tratamiento para la correccion de
deformidades dentofaciales por parte de los especialistas deberia basarse en su

potencial impacto en mejorar la toma de decisiones sobre el tratamiento.

Se observo una mejoria significativa en la calidad de vida relacionada con la
salud oral, y también del componente fisico de la salud general, en pacientes con
deformidades dentofaciales Clase Il y Clase Ill a los 3 y 6 meses después de la
cirugia ortognatica. La mejoria fue mayor en los pacientes Clase Ill que en los de
Clase Il. Los resultados brindan informacion valiosa a los pacientes, profesionales
sanitarios de la salud oral y planificadores del sistema sanitario para la toma
decisiones basadas en la evidencia y facilitar las decisiones clinicas compartidas

teniendo en cuenta la perspectiva de los pacientes.

No hay evidencia suficiente para confirmar, a partir de los estudios identificados
en la revisidon sistematica, que existen diferencias en el impacto en la calidad de
vida relacionada con la salud oral entre los pacientes Clase Il y Clase Il a los 4-7
meses de seguimiento después de la cirugia ortognatica. Sin embargo, los analisis
de sensibilidad que excluyen aquellos estudios con calidad metodolégica débil
sugieren diferencias segun estos tipos de deformidades dentofaciales en los

dominios de limitacion funcional, dolor fisico y discapacidad fisica.
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IX. ANEXOS
Anexo articulo 3: Int J Environ Res Public Health.

Supplementary Figure S1. Results of sensitivity analysis after excluding studies with weak
methodological quality. Meta-analysis of the change from pre-surgery to 4 — 7 months after
surgery in the OHIP-14 domain scores by type of dentofacial deformity.

OHIP-14 Global Score
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