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Prologo

La presente tesis ha sido estructurada segun la normativa de compendio por publicaciones e
incluye un total de 5 publicaciones, 4 de ellas indexadas (tres publicadas en revistas en el primer cuartil
de la especialidad), asi como el registro publico de un protocolo. Todos los manuscritos han sido
supervisados y aprobados por los Dres. César Soutullo Esperdn, Director de la Unidad de Psiquiatria
Infantil y del Adolescente de la Clinica Universidad de Navarra y Samuele Cortese, psiquiatria infantil
en el NHS Solent Trust en Southampton (Reino Unido), profesor en la Universidad de Southampton y
Nottingham (Reino Unido) y en la Universidad de Nueva York (Estados Unidos). Es el reflejo de un
proyecto de 3 afos de duracidn que se inicié oficialmente en octubre de 2015, pero que empezd a
perfilarse en Cambridge (Reino Unido) en Enero de 2014, con la direccién del trabajo de fin de master
por parte del Dr. Cortese, quien finalmente ha sido el codirector de esta tesis doctoral. A este trabajo
le fue concedida una ayuda a la investigacion del Departamento de Salud del Gobierno de Navarra en

diciembre de 2016.

La realizacion de este trabajo ha permitido a la doctoranda la oportunidad de desarrollar sus
capacidades como investigadora, enriquecer sus conocimientos y colaborar con profesionales de

distintos campos de la investigacion con los cuales emprender futuros proyectos.

e La primera publicacién se titula “Risk of unintentional injuries in children and
adolescents with ADHD and the impact of ADHD medications: protocol for a
systematic review and meta-analysis” La doctoranda Maite Ruiz Goikoetxea, junto
con los Dres. Soutullo, Cortese y Arrondo fueron los responsables de la hipdtesis y del
disefio metodolégico del trabajo. Otros coautores de la Facultad de Educacion y
Psicologia de la Universidad de Navarra y de la Unidad de Psiquiatria Infantil y del
Adolescente de la Clinica Universidad de Navarra, contribuyeron con sus comentarios
y sugerencias a enriquecer el manuscrito final. Siguiendo los consejos del revisor del
proyecto de tesis en relaciéon a las recomendaciones de las guias vigentes en la
metodologia de revisiones sistematicas y metanalisis; el protocolo de este estudio fue
registrado en PROSPERO, registro internacional prospectivo de protocolos de
revisiones sistematicas de la Universidad de York (Reino Unido). El trabajo fue
presentado en el congreso anual de la Asociacién Espafiola de Psiquiatria del Nifio y
del Adolescente en junio de 2017 y publicado en la revista British Medical Journal Open
(BMJ Open) en septiembre de 2017.

e Lasegunda publicacion lleva por titulo “Risk of unintentional injuries in children and
adolescents with ADHD and the impact of ADHD medications: A systematic review

and meta-analysis”. La doctoranda Maite Ruiz Goikoetxea, junto con los Dres.



Soutullo, Cortese y Arrondo fueron los responsables de la hipétesis y del disefio del
trabajo. Todo el proceso de seleccion, extraccién de datos y analisis del riesgo de
sesgos se realizé por duplicado siendo la doctoranda una de los dos investigadores que
participaba en cada una de las fases. El andlisis estadistico de los datos fue realizado
gracias a la ayuda de los doctores Azndrez Sanado y Arrondo. Otros coautores de la
Facultad de Psicologia de la Universidad de Navarra y de la Unidad de Psiquiatria
Infantil y del Adolescente de la Clinica Universidad de Navarra contribuyeron en la
extraccién duplicada de los datos ademas de con sus sugerencias en la redaccion del
manuscrito final. El articulo fue publicado en Neuroscience & Biobehavioral Reviews
en enero de 2018, con un factor de impacto de 8.29, revista que se encuentra en
primer decil de las revistas de Neurociencia. La comunicacién oral de estos resultados
recibié el premio a la mejor comunicacion oral en la Reunién Cientifica de la Sociedad
Vasco Navarra de Pediatria, celebrada en Pamplona el 2 de marzo de 2018.

La tercera publicacion presentada se titula “Risk of poisoning in children and

adolescents with Attention Deficit Hyperactivity Disorder”. Se trata del registro en

PROSPERO del protocolo de la segunda parte de esta tesis doctoral. Si bien no es una
publicacion indexada hemos considerado oportuno incluirla porque el registro publico
del protocolo de una revisién sistematica es una medida de transparencia y reduccién
del riesgo de sesgo. Ademas, incluye una descripcién detallada de la metodologia que
posteriormente se siguio. La doctoranda Maite Ruiz Goikoetxea, junto con los doctores
Soutullo, Cortese y Arrondo fueron los responsables de la hipdtesis del estudio y del
disefio del manuscrito. El resto de autores contribuyeron con sus comentarios y
aprobaron el protocolo final. El registro en PROSPERO (CRD42017079911) se efectud
el 23 de noviembre de 2017.

La cuarta publicacién lleva por titulo “Risk of poisoning in children and adolescents
with ADHD: a systematic review and meta-analysis”. La doctoranda Maite Ruiz
Goikoetxea, junto con los Dres. Soutullo, Cortese y Arrondo fueron los responsables
de la hipdtesis y del disefio del trabajo. El proceso de seleccién, extraccion de datos,
evaluacion de calidad y sesgos de los estudios se realizé por dos investigadores de
forma independiente, participando siempre la doctoranda en cada una de las fases. El
analisis estadistico de los datos fue realizado gracias a la ayuda de los Dres. Azndrez
Sanado y Arrondo. Otros coautores de la Facultad de Psicologia de la Universidad de
Navarra y de la Unidad de Psiquiatria Infantil y del Adolescente de la Clinica
Universidad de Navarra, contribuyeron en la extraccién de los datos y aportaron
comentarios que aumentaron la solidez del manuscrito final. Los resultados del

estudio se presentaron en el congreso anual de la Asociacion Espafiola de Psiquiatria



del Nifio y del Adolescente en junio de 2018 y se publicd en la revista Scientific Reports
en mayo de 2018. Esta revista tiene un factor de impacto de 4.257 y esta en el primer

cuartil de las revistas de su especialidad.

La ultima publicacidn, titulada “Trastorno por déficit de atencion e hiperactividad
como factor de riesgo en intoxicaciones y lesiones no intencionadas”, es una carta al
editor publicada en la revista de la Asociacién Espafiola de Pediatria cuyo objetivo era
llamar la atencion de los pediatras espafioles sobre los resultados de la investigacion,
dado el papel de los mismos en la deteccién precoz y manejo del TDAH. La idea inicial
y diseno fue realizado por la doctoranda y los demds coautores, los Dres. Soutullo,
Cortese y Arrondo, aportaron comentarios constructivos y aprobaron el manuscrito
final. Fue publicado en Anales de Pediatria (factor de impacto de 1.14) en febrero de

2018.






1. Introduccion

1.1. Trastorno por déficit de atencidn e hiperactividad

1.1.1.Historia

En la literatura cientifica se describieron los primeros esbozos del trastorno por déficit de
atencion e hiperactividad (TDAH) hace casi 2 siglos. En 1798, Alexander Crichton describia el estado de
agitacion e inquietud mental que ocurria en ciertos nifios, y sus consecuencias en el rendimiento
escolar (Palmer & Finger 2001; Crichton 1798). En una interesante revision sobre la historia del TDAH
en la literatura médica, se comparaban los criterios diagndsticos del TDAH en la cuarta edicion del
Diagnostic and Statistical Manual of Mental Disorders (DSM-1V), con los comportamientos referidos
por Crichton (Lange et al. 2010). Si bien Crichton no describioé todas las caracteristicas definitorias del

TDAH, sus aportaciones son una evidencia de la existencia del trastorno desde finales del siglo XVIII.

Sin embargo, no encontramos la primera descripcién clara de un nifio con TDAH hasta 1845,
cuando el escritor y psiquiatra aleman Heinrich Hoffman publico su obra Der Struwwelpeter (“Pedro
Melenas”); obra ilustrada en verso destinada al publico infantil (Hoffman, 2015; Hoffmann, 1948). En
uno de los capitulos se narraba la historia de Zappel Philip (Fidgety Phil en inglés o Felipe el enredador).
Este es un nifio con “mal comportamiento”, en el que se aprecian claros sintomas de inatenciéon e

hiperactividad, que hoy dia podria cumplir los criterios de TDAH hiperactivo-impulsivo.

{
Figura 1. llustracion en la que se muestra a Philip, que no estd sentado en la mesay a pesar de las advertencias de sus padres,

él no escucha y finalmente cae de la silla arrastrando vajilla y mantel (Zappel-Philipp, ilustracion de la edicién de 1945, via
Wikimedia Commons: https://commons.wikimedia.org/wiki/File:Struwwelpeter 2.jpg)
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En el afio 1902 Sir George Still describia dificultades en la atencién sostenida, conductas de
oposicion a la norma, asi como problemas de desinhibicion y comportamiento agresivo en una serie
de pacientes (Still, 2006, 1902). En sus escritos relataba que ninguno de los pacientes que presentaba
dificultades en el control de las acciones presentaba un retraso mental asociado que pudiese ser la
casusa de los sintomas. Esta descripcion es para muchos autores la primera descripcidn cientifica del

TDAH.

En Espafia la primera descripcion clara del TDAH la encontramos en el afio 1917, cuando
Gonzalo Rodriguez-Lafora, neurdlogo y psiquiatra espafiol publico su obra “Los nifios mentalmente
anormales”. La descripcién de los sintomas de los nifios que aparece en su libro cumpliria los criterios
de lo que hoy conocemos como TDAH. Ademas, fue el primer autor que relacioné el TDAH con un

problema cerebral con una base genética (Rodriguez-Lafora, 1917).

Posteriormente, en 1932 Franz Kramer y Hans Pollnow diferenciaron por primera vez el
trastorno hipercinético de la infancia (Kramer and Pollnow, 1932; Lange et al., 2010; Neumarker,
2005). Si bien los sintomas de este trastorno habian sido descritos anteriormente, hasta esa fecha no
se habian agrupado y diferenciado de otras entidades que presentasen una clinica similar. Esta fue la
primera vez que ser reconocia el trastorno hipercinético como un trastorno independiente. En sus
escritos Kramer y Pollnow observaban que la sintomatologia era Unicamente diurna y que presentaba

un pico de incidencia a los 6 afios de edad.
1.1.2. Definicion actual

La definicion mas reciente del TDAH (DSM-5) lo describe como un trastorno del
neurodesarrollo, caracterizado por un patrén de inatencién y/o hiperactividad o impulsividad que
tiene un impacto en varias esferas de la vida del individuo (American Psychiatric Association, 2013).
Estos sintomas deben producirse en mayor intensidad que en nifios de la misma edad, estar presentes
durante al menos 6 meses, con un inicio antes de los 12 afios de edad, y deben producir alteraciones
en el funcionamiento del individuo en al menos dos ambientes (por ejemplo escolar o laboral, social o

familiar).

Hasta ahora en la Clasificacidon Estadistica Internacional de Enfermedades (CIE-10) de la
Organizacion Mundial de la Salud (OMS), los sintomas del TDAH se incluian dentro de los “trastornos
hipercinéticos” (World Health Organization, 1992); sin embargo en la proxima de actualizacion de esta
clasificacion (CIE-11) que se espera que sea publicada en Mayo de 2019, el TDAH aparecera dentro de

la categoria general de “trastornos del neurodesarrollo”.
1.1.3.Epidemiologia

El TDAH, trastorno del neurodesarrollo mas frecuente en nifios y adolescentes, presenta una

prevalencia mundial estimada entre 3-5% siendo entre 3-4 veces mas comun en varones (Biederman
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and Faraone, 2005; Polanczyk et al., 2015). Entre el 25 y el 50% por ciento de los nifios y adolescentes
con TDAH presentan sintomas en la edad adulta; siendo la prevalencia total en este rango algo menor
(entornoa2.5%) ala encontrada en la infancia y adolescencia.(Cortese et al., 2016a; Kooij et al., 2010).
Sin embargo, las manifestaciones de los sintomas varian entre los distintos grupos de edad. Tanto los
nifios como los adultos comparten los sintomas de la inatencion, hiperactividad e impulsividad. No
obstante, la hiperactividad es el sintoma que mas disminuye con la edad, y tanto la inatencién como
la impulsividad tienden a conservarse (Ramos-Quiroga et al., 2006). Se ha encontrado que los adultos
con TDAH presentan marcada impulsividad emocional y problemas en la autorregulacién emocional

(Faraone et al., 2018)
1.1.4.Etiologia y neurobiologia

El TDAH es un trastorno de origen multifactorial en el que intervienen factores genéticos y
ambientales. Se sabe que es un trastorno de origen genético porque es mas frecuente (3-4 veces mas
comun) en los familiares de primer grado de los pacientes con TDAH (Neale et al., 2010). Es mas
concordante entre gemelos homocigdticos que heterocigéticos y en estudios de adopcion (Langner et
al., 2013; Willis et al., 2017) . Asi, en estudios de pacientes adoptados, la prevalencia de TDAH es mas
alta en los que provienen de familias bioldgicas con TDAH, comparado con pacientes adoptados cuyas
familias de adopcién tienen mas TDAH (Sprich et al., 2000). La mayoria de los genes identificados se
relacionan con los neurotransmisores dopaminérgicos (Gizer et al., 2009; Middeldorp et al., 2016). Sin
embargo, tal y como sefalan Faraoney cols.; se han identificado genes que intervienen en la regulacién
de otros sistemas (noradrenérgicos, serotoninérgicos) que se asocian con impulsividad e
hiperactividad (Faraone et al., 2015). Finalmente, Demontis y cols., informaron de la existencia de doce
locis independientes en el genoma que se asociaban con el TDAH, uniéndose a otras evidencias que
indican que el diagndstico clinico de TDAH es el resultado de la expresién de uno o mas rasgos

hereditarios continuos (Demontis et al., 2017).

Por otro lado, existen determinados condicionantes ambientales tales como la exposicién al
alcohol durante la etapa prenatal y la prematuridad (Thapar et al., 2012), la exposicién prolongada a
paracetamol (Ystrom et al., 2017) o los traumatismos craneales (Adeyemo et al., 2014) que pueden
aumentar la probabilidad de desarrollar TDAH. Aunque se ha planteado que la alimentacién podria
tener un papel en el desarrollo de TDAH, actualmente no se ha demostrado que la ingesta de
determinados alimentos condicione la aparicién del trastorno, excepto un pequeiio efecto de los

colorantes alimentarios (Sonuga-Barke et al., 2013).

Asimismo, se ha sugerido que las personas con TDAH presentan disfunciones en ciertos
sistemas de neurotransmisores cerebrales, en concreto en los que implican a la dopamina vy
norepinefrina (Chandler et al., 2014). Estas alteraciones en los sistemas que modulan la funcidn

ejecutiva (control de atencién, control inhibitorio y memoria de trabajo) podrian ser responsables de
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los sintomas caracteristicos de TDAH; mostrando dreas de baja actividad en estudios de resonancia
magnética funcional en nifios y adolescentes con TDAH (Cortese et al., 2012; Hart et al., 2013; Norman
et al., 2016). Ademas se han encontrado otras diferencias neuroanatémicas en individuos con TDAH
tales como una disminucion del volumen de estructuras subcorticales y un retraso en la maduracion
cerebral (Hoogman et al., 2017). En adultos que fueron diagnosticados de TDAH en la infancia, se ha
descrito una disminucién en las conexiones de los tractos de materia blanca que conectan las areas
sensoriomotoras (Cortese et al., 2013b). Finalmente, existen diferencias en cuanto a la actividad
neural. Asi se describe una menor actividad de la via fronto-parietal (implicada para la planificacién de
tareas) y de la red de atencién ventral (importante en autoinstrucciones) (Hart et al., 2013) y una mayor

actividad de la red de activacién por defecto (Cortese et al., 2012).
1.1.5.Clinica y diagndstico

En la ultima clasificacion del DSM-5 los sintomas definitorios del trastorno deben estar
presentes mas de 6 meses en un mayor grado que en los nifios y adolescentes de su misma edad, en
mas de un entorno (familiar, escolar y/o laboral) e influir de forma negativa en la el funcionamiento
social y académico de los pacientes (American Psychiatric Association, 2013). Esta ultima versién
retraso hasta los 12 afios el limite de edad antes del que debian manifestarse los sintomas porque, a
veces, puede ser dificil detectar ciertos sintomas antes de los 7 anos de edad. En ocasiones puede
resultar complicado establecer el limite por encima de los cual los sintomas de hiperactividad,
impulsividad e inatencién indican un verdadero trastorno en el individuo, dejando de ser variaciones
de la normalidad. La definicidn hace hincapié en que estos sintomas deben ser muchos (mas de 6 items
entre los subapartados), con intensidad elevada en al menos 2 ambientes y muy por encima de lo
esperable para su edad de desarrollo. Existen diversas escalas tales como: ADHD-Rating Scale-IV
(DuPaul et al., 1998), ADHD Symptom Rating Scale 10 (Holland et al., 1998), Conners Rating Scale
(Conners, 2008), SNAP-IV Rating Scale y la reciente ADHD Rating Scale-5 (DuPaul et al., 2016) que
permiten recabar informacidon de padres y educadores sobre las manifestaciones del trastorno y servir
de cribado; pero, en la actualidad, la entrevista clinica sigue siendo el “gold-standard” para el

diagndstico.

En el DSM-5, en funcién de las manifestaciones clinicas de los pacientes se describen 3
presentaciones del trastorno: predominantemente inatento, predominantemente hiperactivo-

impulsivo, y tipo combinado.

Las siguientes tablas exponen los criterios diagndsticos del TDAH seguin la mas reciente el DSM-

5 (Tabla 1) y segun el ICD-10 (Tabla 2).
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Tabla 1. Criterios DSM 5 para el diagnostico del TDAH (American Psychiatric Association,

2013)
A Patrén persistente de inatencién y/o hiperactividad-impulsividad que interfiere con la
funcién o el desarrollo, caracterizado por (1) y/o (2)
1.Inatencidén: 6 0 mas de los siguientes sintomas, o al menos 5 para mayores de 16 afos, con
persistencia durante al menos 6 meses hasta un grado inconsistente con el nivel de
desarrollo y que impacta negativamente en las actividades sociales y académicas/
ocupacionales.

A menudo no presta atencidn suficiente a los detalles o incurre en errores por descuido

en las tareas escolares, en el trabajo o en otras actividades.

A menudo tiene dificultades para mantener la atencién en tareas o en actividades

ladicas.

A menudo parece no escuchar cuando se le habla directamente.

A menudo no sigue instrucciones y no finaliza tareas escolares, encargos, u obligaciones

en el centro de trabajo

A menudo tiene dificultades para organizar tareas y actividades.

A menudo evita, le disgusta o es reticente en cuanto a dedicarse a tareas que requieren

un esfuerzo mental sostenido.

A menudo extravia objetos necesarios para tareas o actividades.

A menudo se distrae facilmente por estimulos irrelevantes.

A menudo es descuidado en las actividades diarias.
2.Hiperactividad e impulsividad: 6 o mas de los siguientes sintomas, o al menos 5 para
mayores de 16 aios, con persistencia durante al menos 6 meses hasta un grado
inconsistente con el nivel de desarrollo y que impacta negativamente en las actividades
sociales y académicas/ocupacionales.

A menudo mueve en exceso manos O pies, 0 se remueve en su asiento.

A menudo abandona su asiento en la clase o en otras situaciones en que se espera que

permanezca sentado.

A menudo corre o salta excesivamente en situaciones en que es inapropiado hacerlo.

A menudo tiene dificultades para jugar o dedicarse tranquilamente a actividades de ocio.

A menudo “esta en marcha” o suele actuar como si tuviera un motor.

A menudo habla en exceso.

A menudo precipita respuestas antes de haber sido completadas las preguntas.

A menudo tiene dificultades para guardar tumo.

A menudo interrumpe o se inmiscuye en las actividades de otros.

B Algunos sintomas de desatencion o hiperactividad-impulsividad estaban presentes antes
de los 12 aiios de edad.

C Algunos sintomas de desatencion o hiperactividad-impulsividad se presentan en dos o mds
ambientes (por ejemplo, en casa, escuela o trabajo; con amigos o familiares; en otras
actividades).

D Existen pruebas claras de que los sintomas interfieren o reducen la calidad de la actividad
social, académica o laboral.

E Los sintomas no aparecen exclusivamente motivados por esquizofrenia u otro trastorno
psicotico, y no se explican mejor por la presencia de otro trastorno mental (trastornos del
estado de dnimo, ansiedad, trastorno disociativo, trastorno de la personalidad, abuso de
sustancias o sindrome de abstinencia).
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Tabla 2. Criterios diagnosticos para el trastorno hipercinético segun la CIE - 10 (World Health
Organization, 1992)

Déficit de atencién

1. Frecuente incapacidad para prestar atencidn a los detalles junto a errores por descuido en
las labores escolares y en otras actividades.

2. Frecuente incapacidad para mantener la atencidn en las tareas o en el juego.

3. A menudo aparenta no escuchar lo que se le dice.

4. Imposibilidad persistente para cumplimentar las tareas escolares asignadas u otras
misiones.

5. Disminucidn de la capacidad para organizar tareas y actividades.

6. A menudo evita o se siente marcadamente incOmodo ante tareas como los deberes
escolares que requieren un esfuerzo mental mantenido.

7. A menudo pierde objetos necesarios para unas tareas o actividades, como material
escolar, libros, etc.

8. Facilmente se distrae ante estimulos externos.

9. Con frecuencia es olvidadizo en el curso de las actividades diarias.

Hiperactividad

1. Con frecuencia muestra inquietud con movimientos de manos o pies o removiéndose en
su asiento.

2. Abandona el asiento en el aula o en otras situaciones en las que se espera que
permanezca sentado.

3. A menudo corretea o trepa en exceso en situaciones inapropiadas.

4. Inadecuadamente ruidoso en el juego o tiene dificultades para entretenerse
tranquilamente en actividades ludicas.

5. Persistentemente exhibe un patrén de actividad excesiva que no es modificable
sustancialmente por los requerimientos del entorno social.

Impulsividad

1. Con frecuencia hace exclamaciones o responde antes de que se le hagan las preguntas
completas.

2. A menudo es incapaz de guardar turno en las colas o en otras situaciones en grupo.

3. Amenudo interrumpe o se entromete en los asuntos de otros.

4. Con frecuencia habla en exceso sin contenerse ante las situaciones sociales.

Ademas se debe cumplir:

oE]| inicio del trastorno no es posterior a los siete afos.

eLos criterios deben cumplirse en mds de una situacion.

eLos sintomas de hiperactividad, déficit de atencion e impulsividad ocasionan malestar
clinicamente significativo o una alteracion en el rendimiento social, académico o laboral.
eNo cumple los criterios para trastorno generalizado del desarrollo, episodio depresivo

o trastorno de ansiedad
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1.1.6.Comorbilidad

Los nifios y adolescentes con TDAH muestran un mayor riesgo de enfermedades médicas tales
como asma (Cortese et al., n.d.) u obesidad (Cortese et al., 2016b). Ademas, cerca de la mitad de los
nifios y adolescentes con TDAH presentan comorbilidad psiquidtrica (Artigas-Pallarés, 2003; Kadesjo
and Gillberg, 2001); lo que supone una complicacién afiadida al manejo diagndstico terapéuticoy a la
evolucién del trastorno. Los trastornos mds comunmente identificados son: dificultades de
aprendizaje, trastornos de conducta, trastorno obsesivo compulsivo trastorno de ansiedad, trastornos
de suefio o abuso de sustancias (Diez-Sudrez et al., 2006). Entre el 20-30% de estos niflos asocian
dificultades especificas para el aprendizaje de la lectura, escritura y/o célculo (Artigas Pallarés and
Narbona Garcia, 2011; Miranda Casas et al., 2009; Schoemaker et al., 2005), asi como trastornos del
desarrollo de la coordinacion/ trastorno aprendizaje procedimental (Crespo-Eguilaz et al., 2014). Estos
trastornos son frecuentemente el motivo inicial de consulta de en la consulta de pediatria (Aguilera

Albesa et al., 2014).
1.1.7. Tratamiento

El tratamiento del TDAH en nifios y adolescentes se basa en tres pilares fundamentales: 1) la
psicoeducacion y el entrenamiento en manejo conductual, 2) el apoyo académico y 3) el tratamiento
farmacoldgico. En la mayoria de los pacientes este tratamiento se realiza de forma combinada (Cortese
and Rosello-Miranda, 2017), demostrando su eficacia el manejo sintomdtico, al menos a corto plazo
(Cortese et al., 2017; Daley et al., 2014; Maia et al., 2014). Se estima que los costes medios del
tratamiento de un nifio con TDAH en nuestro pais rondan los 5.800 euros por paciente, de los cuales
el porcentaje mas elevado deriva del apoyo psicoldgico/ psicoeducativo (45,2% de los costes directos
y el 27,2% del coste total). El tratamiento farmacolégico supone un 25,8% de los costes directos y un

15,5% de los costes totales (Quintero et al., 2018).
Psicoeducacidn y entrenamiento en manejo conductual

El tratamiento psicoeducativo consiste en explicar a padres y pacientes las caracteristicas
propias del trastorno (origen, manifestaciones...) asi como pautas concretas de actuacién que mejoren
sus consecuencias. Asi, se incluirian medidas tales como: proporcionar a los pacientes informacion
clara, fraccionada y ordenada; establecer rutinas; limitar estimulos; clarificar las causas del trastorno
y eximir de culpabilidad a padres y pacientes, etc. El tratamiento psicoldgico de eleccion en el caso del
TDAH es la denominada terapia de modificacion de conducta, ya que es el tratamiento no

farmacoldgico de mayor eficacia en este grupo.

Las intervenciones conductuales que se recomiendan en niflos y jovenes con TDAH han

encontrado resultados positivos en relacion al funcionamiento emocional, social y académico de los
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nifios (Daley et al., 2017). El aumento del conocimiento de los padres respecto al trastorno, tiene un

efecto positivo en el refuerzo de su capacidad de accion de los mismos (Daley et al., 2014).
Apoyo académico

Es prioritario coordinarse con el centro escolar de los pacientes con TDAH para establecer una
serie de pautas de actuacién del profesorado, asi como definir las adaptaciones curriculares que se
precisen (Grupo de trabajo de la Guia de Practica Clinica sobre las Intervenciones Terapéuticas en el
Trastorno por Déficit de Atencidn con Hiperactividad, 2017). También es fundamental el apoyo a areas
deficitarias (lectura, matematicas) tanto en el colegio como en casa, y el entrenamiento en habilidades

organizativas.
Tratamiento Farmacoldgico

En muchas ocasiones, es necesario establecer tratamiento farmacoldgico para alcanzar un
control de los sintomas de los pacientes con TDAH. Actualmente no se recomienda el inicio del
tratamiento farmacoldgico por debajo de los 6 afios de edad excepto si los sintomas son graves y faltan
los otros tratamientos (Grupo de trabajo de la Guia de Practica Clinica sobre las Intervenciones
Terapéuticas en el Trastorno por Déficit de Atencidn con Hiperactividad, 2017). Este tratamiento ha de
ser individualizado para cada paciente y debe tener en cuenta los posibles efectos secundarios, que en
general son leves y de facil manejo (Cortese et al., 2013a), y sus potenciales beneficios. Asi mismo, la
duracion del tratamiento médico también ha de ajustarse a las circunstancias particulares de cada

paciente (Diéz A; Soutullo C; Figueroa A; San Sebastidn J., 2013; Soutullo and Alvarez-Gémez, 2013).

En lineas generales, las medicaciones eficaces y aprobadas para el tratamiento del TDAH se
dividen en dos grandes bloques: los medicamentos estimulantes y no estimulantes (Cortese and
Rosello-Miranda, 2017). En el caso de los primeros, los compuestos empleados son el metilfenidato
(con diferentes formatos de presentacidn que varian fundamentalmente en su tasa de liberacion) y la
lisdexanfetamina; y en el caso de los segundos, la atomoxetina y la guanfacina de liberacion

prolongada.

Psicoestimulantes

Metilfenidato (MPH)

Es el tratamiento mas frecuentemente empleado en nuestro medio (Courtabessis et al., 2018;
Greenhill et al., 2002; Grupo de trabajo de la Guia de Practica Clinica sobre las Intervenciones
Terapéuticas en el Trastorno por Déficit de Atencidn con Hiperactividad, 2017). Su mecanismo de
accién implica el blogueo de la recaptacion presinaptica de dopamina y noradrenalina. Existen
diferentes presentaciones del MPH segun el porcentaje de farmaco de liberacién retardada que
presenten (Ramos-Quiroga et al., 2008). En funcion de la formulacién de MPH elegida la duracién del

efecto del farmaco varia entre 4-12 horas, desapareciendo su accion fuera de este rango temporal. El



Trastorno por déficit de atencién e hiperactividad 9

tratamiento se inicia con dosis bajas (0,3-0,5 mg/kg/dia) y se aumenta progresivamente tras evaluar
los posibles efectos secundarios y el beneficio terapéutico (dosis terapéutica maxima 1 -2,5
mg/kg/dia). Los efectos secundarios mas cominmente descritos son insomnio de conciliacién, pérdida
de apetito, bajada de peso, cefalea y dolor abdominal, en general son leves y de facil manejo (Cortese

et al., 2013a).
Lisdexanfetamina

Es un farmaco que resulta de la combinacion de la dexanfetamina o dextro-anfetamina
(responsable de la actividad farmacoldgica) con el aminodcido lisina. La lisina se hidroliza tras su paso
al torrente sanguineo liberando gradualmente la dexanfetamina. El resultado final del proceso es un
efecto de accién mas prolongado (13 horas). Como en el caso del MPH actua blogueando la
recaptaciéon presinaptica de dopamina y noradrenalina, pero ademas aumenta la liberacion
presinaptica de dopamina y noradrenalina. A diferencia del MPH, en el que la dosis se ajustaba al peso
de los pacientes, en este caso el tratamiento se inicia a dosis fijas de 30 mg/dia y, en funcién de la
respuesta y de sus efectos secundarios, la dosis se aumenta semanalmente hasta un maximo de 70
mg/dia. Los efectos secundarios son similares a los observados con el MPH. La eleccidn de este farmaco
se realiza atendiendo a las caracteristicas de cada paciente: se recomienda el uso de lisdexanfetamina
en aquellos pacientes que no toleran o no responden al MPH o la atomoxetina, requieran periodos de
accién mas prolongados, requieran dosis muy elevadas de tratamiento farmacoldgico previo o

presenten mayor intensidad de los sintomas (Alda et al., 2014).

No estimulantes

Atomoxetina

La atomoxetina actua inhibiendo selectivamente la recaptacién presindptica de noradrenalina.
La diferencia con los estimulantes radica en el inicio de su efecto que no se objetiva hasta 3 0 4 semanas
(a veces puede tardar hasta 12 semanas) del inicio del tratamiento y este efecto puede no ser pleno
hasta 3 meses desde el inicio de los sintomas. Es especialmente importante explicar a padres y
pacientes la necesidad de esperar mas tiempo para evaluar el efecto positivo del farmaco (Savill et al.,
2015). Al igual que el MPH la dosis se ajusta al peso del paciente, inicidndose a dosis bajas de 0,5
mg/kg/dia la primera semana o 2 semanasy luego subiéndose a 1,2 mg/kg/dia. Los efectos secundarios
mas comunmente descritos son la pérdida de apetito, molestias gastrointestinales y somnolencia. La
atomoxetina estd especialmente indicada cuando hay comorbilidad con tics, ansiedad y abuso de
sustancias (Cortese et al.,, 2013a; Grupo de trabajo de la Guia de Practica Clinica sobre las

Intervenciones Terapéuticas en el Trastorno por Déficit de Atencién con Hiperactividad, 2017).
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Guanfacina

La guanfacina es un agonista postsindptico alfa -2- adrenérgico que actua inhibiendo de forma
parcial la liberacidn presindptica de adrenalina. La dosis de inicio del tratamiento varia en funcién del
peso de los nifios (0,05-0.1 mg/kg/dia) y se va incrementando de forma progresiva cada semana en
dosis de 0,1 mg/dia hasta los 7 mg/dia (en adolescentes de 70 kg). Los efectos adversos mas
frecuentemente descritos son la somnolencia, cefalea, disminucion de la tension arterial y de la
frecuencia cardiaca. Sus efectos hipotensores y cardiovasculares son los que mas pueden limitar su
uso, aunque en general son autolimitados y mejoran con la disminucién de la dosis (Ruggiero et al.,

2014).

1.2. Lesiones no intencionadas en la infancia y la adolescencia

1.2.1. Epidemiologia e impacto de las lesiones no intencionadas en la poblacién

general

La Organizacion Mundial de la Salud (OMS) define el término lesion como: “el dafio fisico que
se produce cuando un cuerpo humano se somete bruscamente a algun tipo de energia mecdnica,
térmica, quimica o radiada”. Esta misma organizacién es la que ha acuiado el término “lesion no
intencional” (LNI) en sustitucion de “accidente”, para resaltar el cardcter prevenible del primer
término. Dentro del término LNI se engloban los accidentes de tréfico, ahogamientos, quemaduras,

caidas y envenenamientos/intoxicaciones.

Segun la OMS, estas lesiones son responsables de alrededor de 830.000 muertes anuales en
nifios y adolescentes y sus, costes directos rondan los 4.000 millones de euros. Las lesiones no
intencionadas (LNIs) son la primera causa de mortalidad en nifios y adolescentes en el grupo de 1 a 19
afios (Peden et al., 2008). Los envenenamientos e intoxicaciones suponen un subgrupo importante
entre las LNIs. Llevan segln la OMS a cerca de 45.000 muertes anuales. Los toxicos mas comUnmente
identificados son: productos del hogar, farmacos y, en menor medida, pesticidas y mordeduras o
picaduras de animales (Mintegi et al., 2017a). Las consecuencias de las lesiones son aun mas
dramaticas en los paises en vias de desarrollo, donde las LNIs suponen el 95% de las muertes a partir
de los 4 afios de edad. En los paises con rentas mas altas esta proporcién disminuye al 40% (Bartlett,
2002). Segun datos del Instituto Nacional de Estadistica (INE), en el afio 2016 las causas externas (LNIs
y suicidios) fueron la primera causa de mortalidad en Espafia entre los 15-39 afios, suponiendo el 39,4%
de los fallecimientos. En este mismo periodo, las LNIs suponen la segunda causa de mortalidad, por
delante de los accidentes de trafico, en el total de la poblacién espafiola. Este informe del INE mostraba
gue habia habido un incremento del 8,5% en la tasa de caidas y un incremento del 2,2% en la de
ahogamientos y sumersiones accidentales respecto al afio previo (Instituto Nacional de Estadistica,
2017). Con independencia del pais de procedencia, las LNIs y sus consecuencias afectan mds a los nifos

provenientes de ambientes menos favorecidos socioecondmicamente, aumentando adn mas las



Lesiones no intencionadas en la infancia y la adolescencia 11

desigualdades sociales existentes. Caracteristicas propias del desarrollo cognitivo y de la personalidad
de la infancia, unido a las peculiaridades anatomicas de los nifios provocan lesiones y secuelas mas

graves en este grupo etario (Bartlett, 2002).

Una circunstancia que hace mas dramaticas si cabe las consecuencias de las LNIs, es el hecho
de que en muchos casos son evitables o al menos es posible minimizar sus consecuencias siguiendo
las estrategias educativas, legislativas o de modificacidon adecuada del entorno. En los paises en que se
ha estudiado las causas de las lesiones y puesto en marcha soluciones para problemas especificos,

como en Suecia, se han reducido las muertes hasta en un 50% (Peden et al., 2008).

En resumen, el coste econdmico, social y para la vida del niflo de las LNIs, es elevado tanto a
corto como a largo plazo dado que muchas veces genera secuelas crénicas. Las LNIs en total suponen
la inversién de aproximadamente 4.000 millones de euros para atenciones médicas inmediatas en
EE.UU. (Guyer et al., 2009). El Servicio Nacional de Salud en el Reino Unido (NHS) gasta mas de 45
millones de euros en el cuidado de la salud de los nifios lesionados en comparaciéon con los no
lesionados en el mismo rango de edad (Ablewhite et al., 2015). En Espafia en el periodo 2011-2012, el
15 % de los menores de 14 afos referia haber presentado una LNI durante el afio previo y el 80% de
los menores de 4 afios que habia padecido alguna LNI habia recibido asistencia médica en un servicio
de urgencias (Ministerio de Sanidad Politica Social e Igualdad; and INE., 2013). En el servicio de
urgencias de pediatria del Complejo Hospitalario de Navarra (centro de referencia de la Comunidad
Foral) se atendieron 8.813 pacientes como resultado de lesiones no intencionadas durante el afio 2013

(Ferraz-Torres et al., 2016).

Debido a todas estas razones, la prevencion de LNIs en nifios y adolescentes debe ser una

prioridad para los profesionales sanitarios.

1.2.2.Epidemiologia e impacto de las lesiones no intencionadas en pacientes con

TDAH

El patron continuo de hiperactividad, impulsividad y/o inatencién que caracteriza y afecta
negativamente en el funcionamiento global de los nifos y adolescentes con TDAH desde la infancia y
a lo largo de la vida (Barkley, 2006) hace que presenten un mayor riesgo de enfermedades crdnicas
como el asma (Cortese et al., n.d.) u obesidad (Cortese et al., 2016b), asi como un incremento de
problemas del suefio (Cortese et al., 2009; Vélez-Galarraga et al., 2016), que reducen sustancialmente

la calidad de vida de los pacientes (Coghill et al., 2017; Escobar et al., 2005).

Ademads en el caso de los niflos y adolescentes con TDAH, las consecuencias del trastorno se
extienden mas alla del ambito familiar; con una mayor carga de estrés en las relaciones intrafamiliares
y una disminucién de la productividad laboral de los padres de los pacientes (Coghill et al., 2008). En

ultimo término el TDAH presenta consecuencias en el conjunto de la sociedad. Un ejemplo grafico son
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los altos costes sanitarios asociados al trastorno. Un estudio reciente en EE.UU. indicaba que el gasto
sanitario en personas con TDAH era entre 600 délares y 2.000 délares superior a la de una persona sin
TDAH (Doshi et al., 2012). Analogamente, en Espafia se estima que el coste medio anual del TDAH por

nifio / adolescente fue de 5.733 euros (Quintero et al., 2018).

Esta disfuncién académica, familiar y social del trastorno eleva el riesgo de accidentes y
lesiones, por la impulsividad de estos pacientes, incluyendo la muerte por accidentes (Dalsgaard et al.,
2015b; Faraone, 2015). Varios estudios habian sefialado que algunas caracteristicas clinicas como
impulsividad, inatencidn, distracciones, disregulacion emocional y agresividad, aumentan la
probabilidad de sufrir una lesion infantil (Keyes et al., 2014). Estas caracteristicas cominmente
descritas en el TDAH podrian ser factores de prediccion de mayor vulnerabilidad a padecer LNIs. De
hecho, algunos autores han sefalado a esta probable mayor incidencia de lesiones en accidentes como
responsable de una importante parte del incremento del gasto sanitario en los nifios y adolescentes
con TDAH (Swensen et al., 2004). Ademas, la comorbilidad con otros trastornos como el trastorno
negativista desafiante ha mostrado un incremento del riesgo de LNIs en los nifios con TDAH (Keyes et
al., 2014), pero se desconoce si la comorbilidad con otros trastornos que comparten estas
caracteristicas (trastorno de conducta, trastorno especifico del aprendizaje, trastorno del humor o
ansiedad y trastornos del suefio) pudiera incrementar la frecuencia, intensidad o gravedad de estas

LNIs en nifos y adolescentes.

La asociacion del TDAH con las LNIs como contusiones, lesiones superficiales, heridas abiertas,
luxaciones, torceduras, esguinces y fracturas, o quemaduras y ahogamientos es elevada (Chou et al.,
2014; Dalsgaard et al., 2014a; Mangus et al., 2004). Esta relacién ha sido estudiada por muchos grupos

de investigacion, incluyendo grupos en Espafia (Crujeiras Martinez et al., 2013).
En lineas generales, los estudios podrian dividirse en 2 grandes grupos:

1) Estudios de casos (sujetos con LNIs) y controles (sujetos sin LNIs) donde se estudia la
prevalencia del TDAH en cada grupo.
2) Estudios de cohorte o longitudinales donde se estudia la incidencia de lesiones en un

periodo de tiempo para nifios con o sin TDAH.

Los estudios de casos y controles son los mas frecuentes en la literatura. Estos estudios en
muchas ocasiones se centran en un tipo de lesiones especifico, tales como dentales (Altun et al., 2012),
fracturas de estructuras anatémicas concretas (Ozer et al., 2010) o quemaduras (Mangus et al., 2004).
La mayor limitacién de estos estudios es el tamafio muestral, que suele ser reducido (los tres trabajos
citados tenian menos de 250 sujetos por grupo), lo que dificulta el control estadistico de covariables
que podrian estar mediando o en la relacién entre TDAH y LNIs. Los resultados de estos estudios en

general han indicado que la frecuencia de lesiones es mayor en los nifios con TDAH.
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Por otro lado, también existen grandes estudios longitudinales o de cohortes a partir de bases
de datos existentes. Si bien el nUmero de estos estudios es mucho menor, tienen tamafios muestrales
muy grandes, y permiten un importante rigor metodoldgico. En 2014 se publicé un articulo utilizando
una cohorte danesa en la que llevd a cabo un seguimiento de 7.000 nifios con TDAH y 1.500 controles
(Dalsgaard et al., 2014a), asi como un articulo en Taiwan en el que se estudiaron las lesiones ocurridas
en casi 4.000 pacientes y 14.000 controles (Chou et al., 2014). El trabajo de Dalsgaard, encontraba un
ligero aumento del riesgo de sufrir lesiones en los sujetos con TDAH (odds ratio de 1,09; IC 95% 1,01-
1,21), mientras que el trabajo de Chou, obtuvo una diferencia de riesgo de lesiones mayor (odds ratio
de 1,35; IC 95% 1,19-1,52). Otros estudios similares han encontrado sin embargo odds ratios mucho

mayores (3,01; IC 95% 1,67-5,42) (Constant et al., 2014).

Si bien algunos autores han propuesto distintas covariables que podrian mediar en la relacién
entre el TDAH y el riesgo de lesiones como la edad, el sexo de los participantes (Chou et al., 2014), el
método de diagndstico utilizado (Constant et al., 2014) y la comorbilidad con trastornos como el
trastorno negativista desafiante, los trastornos de conducta (Bruce et al., 2007), o los trastornos de
aprendizaje procedimental (Cairney, 2014); la interaccién del TDAH con cada uno de estos factores no

ha sido demostrada.

Por lo tanto, si bien parece comprobado que el riesgo de lesiones en nifios con TDAH es mayor
gue en la poblacion general, la magnitud de la relacion estd todavia por estudiar, asi como el impacto
de que otras variables como sexo, edad, o la presencia de comorbilidades pudieran influir en esta
asociacion. Es decir, no conocemos si el posible mayor riesgo de LNIs en pacientes con TDAH se debe

intrinsecamente al TDAH o al hecho de que existan comorbilidades y factores asociados.
1.2.3.Lesiones no intencionadas y medicacion para el TADH

La medicacidn para el TDAH es eficaz en el tratamiento de los sintomas y mejora el rendimiento
escolar, al menos en el corto plazo (Prasad et al., 2013; Punja et al., 2016) y en el en el medio plazo
(Maia et al., 2014). La evidencia obtenida de estudios observacionales nos indica que la medicacidn
para el TDAH es eficaz a largo plazo ya que disminuye el nimero de desenlaces desfavorables. Asi,
existen indicios de que la medicacion podria relacionarse en nifios y jévenes con un menor riesgo
posterior de abuso de sustancias (Groenman et al., 2013; Purgato and Cortese, 2014) o criminalidad
(Dalsgaard et al., 2014b; Lichtenstein et al., 2012). En los ultimos 5 afios se han desarrollado una serie
de trabajos que se valian de la rapidez de accién de la medicacion y estudiaban la frecuencia de los
accidentes en los periodos con y sin tratamiento farmacolégico. Estos estudios parecen indicar que la
medicacion para el tratamiento del TDAH podria reducir el nimero de LNIs, pero los resultados son
contradictorios, probablemente debido al gran tamafio muestral necesario para que estos trabajos
tengan la potencia estadistica necesaria (Dalsgaard et al., 2015a; Man et al., 2015; Mikolajczyk et al.,

2015; Raman et al., 2013).
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El estudio del efecto de la medicacidn es intrinsecamente muy complejo ya que existen
diferencias entre los grupos de sujetos que toman medicacion y los que no la toman que impiden que
la simple comparacion entre ambas poblaciones sea informativa. Por ejemplo, los pacientes medicados
podrian tener mas sintomas o mas gravedad de TDAH y por tanto podrian tener una mayor asociacion

con las LNIs (Dalsgaard et al., 2014a).

En este sentido, como se ha sefalado anteriormente, existen estudios recientes
metodoldgicamente muy interesantes que se aprovechan del hecho que el efecto de la medicacién es
en el corto plazo, para estudiar si las LNIs son mas probables mientras el sujeto estda tomando
medicacion o cuando no la estd tomando. Esta técnica, conocida como “self controlled case-series”
(SCCS), sin embargo, requiere que todos los sujetos a incluir hayan sufrido al menos una vez el evento
de interés. Si unimos este hecho con la frecuencia de las LNIs (15% de LNIs en total de poblacién infantil
en el caso de Espafa (Ministerio de Sanidad Politica Social e Igualdad; & INE. 2013)), necesariamente
los mejores estudios deberdn partir de muestras muy grandes para poder realmente estimar si la

medicacion reduce o no el riesgo de lesiones.

En un articulo pionero utilizando esta técnica (Raman et al., 2013) se encontré un efecto
protector de la medicacidon solo en adolescentes varones, partiendo de una muestra de 328 casos. Un
estudio de 2015 con 2.128 casos de lesiones encontrd un efecto protector de la medicacion solo para
el riesgo de lesiones cerebrales (Mikolajczyk et al., 2015), mientras que en otro articulo reciente aun
mayor (Man et al., 2015), en el que se incluyeron mas de 4.934 pacientes que habian sufrido al menos

una LNI, se encontré que la medicacidn si reducia el riesgo de lesiones.

El uso clinico de la medicacion para el TDAH debe tener en cuenta los efectos a corto y largo
plazo, tanto los efectos adversos negativos como el efecto sobre el apetito y el peso (Diez-Suarez et
al., 2017) como los positivos, como la mejora en el rendimiento académico, calidad de vida y reduccién
de riesgos y lesiones. Entre estos efectos, su influencia sobre las LNIs podria ser un factor importante
por el alto coste de estas secuelas en los que las sufren y en la sociedad en su conjunto. A nivel
poblacional, podrian ahorrarse millones de euros derivados de las LNIs tratando adecuadamente a los
nifios con TDAH que realmente lo necesitan si las medicaciones fuesen realmente eficaces en reducir

este riesgo (Maia et al., 2015).

Vistas las inconsistencias y limitaciones metodoldgicas de los articulos publicados, asi como la
relevancia de la hipétesis de investigacidn, una revision sistematica y metanalisis permitirdn responder
de la mejor manera posible a esa cuestidn con los datos existentes y asi guiar decisiones de

planificacién econdmico-sanitaria y, quizds mas importante, clinicas.

Con todo lo anterior, y en términos estratégicos de prevencién y reduccion de costes, podemos
concluir que es necesario invertir mayores recursos de investigacién, para facilitar la toma de

decisiones, valorando riesgos y beneficios de la toma y el cese de la medicacidn, y educar a los padres
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en la prevencién de riesgos mediante la explicacién de los factores que interaccionan con el TDAH.
Hallazgos en esta linea, podrian ser la clave para disminuir la cantidad de recursos que se invierten en
el tratamiento de heridas fisicas y secuelas graves de las LNIs. Esto es especialmente importante en los
sistemas nacionales de salud donde los recursos econémicos y humanos son limitados y cuyo uso debe

optimizarse, primando la prevencion primaria y secundaria sobre la atencién especializada terciaria.






2. Objetivos generales e
hipotesis
2.1.Objetivos generales

Los objetivos generales de nuestro trabajo son cuatro:

1) Determinar si los niflos y adolescentes con TDAH presentan un riesgo
significativamente mds alto de sufrir LNIs y envenenamientos al compararlos con
individuos sin dicho trastorno.

2) Evaluarsilaedad, el sexo o la presencia de comorbilidad psiquiatrica modifican las
posibles diferencias en el riesgo de LNIs entre los individuos con TDAH frente a
individuos sin TDAH.

3) Evaluar si la medicacion para el tratamiento del TDAH reduce el riesgo de sufrir
LNIs en los pacientes que estan tomando la medicacion.

4) Determinar si los niflos y adolescentes con TDAH sufren con mas frecuencia

envenenamientos que los controles sanos de su misma edad y sexo.

2.2. Hipotesis

2.2.1.Hipodtesis 1

Los nifios y adolescentes con TDAH tienen una mayor probabilidad de sufrir una LNI frente a
individuos de su edad que no tienen TDAH. Cuando se combinen las razones de probabilidad, razones
de productos cruzados u “Odds ratio” (OR) de sufrir una lesién en un metanalisis de efectos aleatorios,
se espera que el riesgo de sufrir una LNI sea significativamente mayor para los sujetos con diagndstico

de TDAH.
2.2.2.Hipotesis 2

Es posible que la edad y el sexo de los sujetos modifiquen la diferencia en el riesgo de sufrir
LNIs entre pacientes y controles. Cuando se lleve a cabo un metanalisis en sub-muestras de estudios o
de meta-regresidn, incluyendo la edad media de cada estudio o el nUmero de varones, la OR resultante
se vera modificada. Otros factores como la comorbilidad, la definicion de TDAH y controles o el lugar

y tiempo del estudio podrian estar modificando también esta diferencia de riesgo.
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2.2.3. Hipdtesis 3.

La medicacién empleada como tratamiento del TDAH es capaz de disminuir el nimero de LNIs.
Las medicaciones empleadas en el tratamiento del TDAH mejoran el control de impulsos,
disminuyendo las conductas de riesgo e hipotéticamente el nimero y/o gravedad de lesiones
disminuira. En este caso se seleccionaran estudios donde se compare el riesgo de sufrir una LNI cuando
los sujetos con TDAH estan siendo tratados con medicacion respecto a cuando no lo estan. Cuando se
combinen las Razones de Tasas de Incidencia o “Incident Rate Ratio” (IRR) de sufrir una lesion de los
diversos estudios en un metandlisis, se espera que la probabilidad de ocurrencia resultante de sufrir

una LNI sea significativamente menor para los sujetos con TDAH tratados con medicacion.
2.2.4.Hipodtesis 4

Los nifios y adolescentes con TDAH presentan un riesgo aumentado de padecer un
envenenamiento. Se espera que la medida de asociacién obtenida de sufrir un envenenamiento (que
resulte de combinar OR y las razones de tasas o “Hazard Ratio” (HR) en un metandlisis de efectos

aleatorios) sea significativamente mayor para los sujetos con TDAH.

De forma analoga a las lesiones fisicas se valorara si con los datos obtenidos, hay una influencia
de la edad, sexo o comorbilidad en el riesgo de envenenamiento. Finalmente se espera que el riesgo

relativo de sufrir envenenamientos sea superior al riesgo relativo de sufrir de LNIs.



3. Publicaciones

3.1.Risk of unintentional injuries in children and adolescents with ADHD and the
impact of ADHD medications: protocol for a systematic review and meta-
analysis

3.1.1. Antecedentes

Se ha postulado que los pacientes con TDAH presentan una mayor incidencia de LNIs. Sin
embargo, no hay estudios concluyentes hasta la fecha sobre la magnitud del efecto y la posible relacién
con otras covariables como el sexo, la edad o la comorbilidad psiquiatrica. Mas importante todavia, no
se ha clarificado si la medicacién para el tratamiento del TDAH podria disminuir el riesgo de padecer
LNIs en este grupo de individuos. Se describe a continuacidn el protocolo de una revisién sistematica

y metandlisis para dar respuesta a las dos cuestiones planteadas.
3.1.2.Metodologia

La hipdtesis del grupo de investigacién era que el TDAH estd asociado a un mayor riesgo de
LNIsy que el tratamiento farmacolégico del TDAH disminuye significativamente este riesgo de lesiones.
Para realizar este protocolo se siguieron los estandares de calidad de las guias: “The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses” (PRISMA), “Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols” (PRISMA-P) y “The Meta-Analysis of Observational
Studies in Epidemiology” (MOOSE). Atendiendo a dichas recomendaciones internacionales se planed
realizar una busqueda bibliografica en las principales bases de datos biomédicas y revisar las
referencias de los articulos potencialmente incluibles en el metanalisis, para localizar posibles estudios
de interés. Ademas, los procesos de seleccién de los estudios y extraccion de los datos se llevarian a
acabo simultdéneamente por dos investigadores independientes. Posteriormente se evaluaria también
por duplicado, la calidad de los estudios finalmente incluidos en el metandlisis; mediante la escala
Newcastle-Otawa (escala disefiada para evaluar la calidad de los estudios no aleatorizados incluidos

en una revisién sistematica o metanalisis).

La poblacién a estudiar consistiria en individuos menores de 18 afios con TDAH segln
diagndstico médico, autoreferido o seglin su puntuacion en cuestionarios validados. Para la realizacion
del metandlisis del efecto de la medicacion del TDAH en el riesgo de LNIs, seria necesario que los
estudios originales comparasen el riesgo de lesiones cuando los pacientes con TDAH estuviesen
tomando tratamiento farmacolégico, frente a periodos en los que estos individuos no estuviesen
tomando medicacidn. Se utilizaria la definicién de la OMS de lesiones no intencionadas (cddigos SO0-

T98 del capitulo 19 del ICIE-10), excluyéndose los traumatismos craneoencefalicos por la posible
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bidireccionalidad de Ila relacién con el TDAH. También se excluirian las intoxicaciones u
envenenamientos porque los nifios y adolescentes medicados para el TDAH tienen un mayor acceso a
medicacion que sus iguales sin el trastorno y este hecho podria ser una fuente de sesgo y de
sobreestimacion del riesgo de LNI por envenenamiento/intoxicacion en nifios y adolescentes con

TDAH.

En el andlisis de los datos obtenidos se emplearia el paquete estadistico STATA version 12. Se
combinarian los datos de articulos que aportasen: OR, HR, o datos suficientes para calcularlas. Para la
combinacion de estas medidas de riesgo/asociacion se usaria la estimacién robusta de la varianza o
“Robust Variance Estimation” en inglés (RVE a partir de ahora), un método que permite incluir
multiples desenlaces no independientes en el analisis (Ver Anexo 1: Abreviaturas). Esta técnica en lugar

de calcular valores medios, modula la estructura anidada de los desenlaces del mismo estudio.

La principal ventaja de RVE respecto a otras técnicas estadisticas es que no precisa informacion
sobre la estructura de la covarianza de los tamafios del efecto, una informacion que en general es dificil
de adquirir. Se utilizaria un modelo de efectos aleatorios ya que se estimaba que la variabilidad entre
estudios iba a ser grande. La heterogeneidad se estudiaria sistematicamente utilizando la Q de Cochran
y el indice 1. La posibilidad de un sesgo de publicacién por muestra pequefia se estudiaria mediante
“funnel plots” (graficos de embudo) y la correlacién de Begg. Posteriormente se realizaria un analisis
de subgrupos y metaregresion del sexo, edad y la comorbilidad con trastornos de conducta para
evaluar su papel como posibles variables confusoras. En los andlisis de sensibilidad se excluirian los
articulos con periodos de seguimiento corto, aquellos con definiciones no estrictas de TDAH o

controles y desenlaces no controlados estadisticamente por otras posibles variables confusoras.

Como hemos comentado previamente, en la segunda parte de este estudio, se realizaria un
metanalisis que evaluaria si la medicacion empleada para el tratamiento del TDAH influye en el riesgo
de LNIs. En este caso, se requeririan estudios que empleasen una metodologia que controlase por los
factores fijos individuales, principalmente estudios con diseifo de series de casos auto-controlados o
“self-controlled case series” (SCCS) (estudios en los que se aportasen datos sobre la incidencia de
lesiones en un mismo individuo con TDAH en periodos con y sin tratamiento farmacolégico) y se
combinarian segun el modelo lineal generalizado mixto, basado en la distribucidon de Poisson. En este
caso la variable de desenlace principal seria el IRR, medida relativa que se emplea para comparar la
incidencia de eventos en un periodo de tiempo concreto en diferentes condiciones. En el modelo
anteriormente descrito, la variable dependiente es el logaritmo del niUmero de lesiones, y el logaritmo
de la variable persona-tiempo se incluird como constante. La medicacidn se incluiria como una variable

explicativa del modelo.

Dado que el empleo de metodologia auto-controlada es relativamente reciente se espera

encontrar pocos estudios para incluir en metanalisis por lo que se emplearia un modelo simplificado
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de efectos fijos. Finalmente, se realizaria un analisis de sensibilidad incluyendo solo los estudios que

incluyesen series de casos auto-controlados o SCCS por ser los de mayor calidad
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ABSTRACT

Introduction Attention-deficit hyperactivity disorder
(ADHD) has been related to increased rates of
unintentional injuries. However, the magnitude of the
effect and to which extent variables such as sex, age or
comorbidity can influence this relationship is unknown.
Additionally, and importantly, it is unclear if, and to which
degree, ADHD medications can decrease the number of
unintentional injuries. Due to the amount of economic

and social resources invested in the treatment of injuries,
filling these gaps in the literature is highly relevant from a
public health standpoint. Here, we present a protocol for

a systematic review and meta-analysis to estimate the
relationship between ADHD and unintentional injuries and
assess the impact of pharmacological treatment for ADHD
Methods and analysis We will combine results from 114
bibliographic databases for studies relating ADHD and

risk of injuries. Bibliographic searches and data extraction
will be carried out independently by two researchers. The
studies’ risk of bias will be assessed using the Newcastle-
Ottawa Scale. Articles reporting ORs or HRs of suffering

an injury in ADHD compared with controls (or enough

data to calculate them) will be combined using Robust
Variance Estimation, a method that permits to include
multiple non-independent outcomes in the analysis.

All analyses will be carried out in Stata. Age, sex and
comorbid conduct disorders will be considered as potential
causes of variance and their effect analysed through
meta-regression and subgroup analysis. Sensitivity
analyses will exclude articles with longer follow-ups, non-
stringent definitions of ADHD or controls and statistically
uncontrolled/controlled outcomes. Studies implementing

a self-controlled case series methodology to investigate if
ADHD drugs reduce the risk of injuries will be combined
with a generalised linear mixed model using the Poisson
distribution and a log link function.

Registration details PROSPERO—Prospective Register of
Systematic Reviews (CRD42017064967)

“ybuAdoa Aq parosioid 1sanb Aq 810z aunc T uo jwod fwg uadolwqy/:dny wouy papeojumoq "/ T0Z Joqualdas Gz uo /Z08T0-/T0Z-uadolwag/9eTT 0T sk paysiignd 1say :uado rINg

Strengths and limitations of this study

» Search and data extraction conducted independently
by two authors in three major databases (PubMed,
Scopus, Web of Science) and a results aggregator
searching simultaneously in 113 databases, without
time or language limitations.

» Analytical plan including two different meta-
analyses aimed at answering two different but
related questions: risk of injuries in attention-
deficit hyperactivity disorder (ADHD) and possible
protective role of ADHD drugs for this risk.

» Clinical importance of answering whether ADHD
medications have a significant influence on the risk
of injuries.

» Usage of Robust Variance Estimation: a recent
statistical methodology that permits the combination
of non-independent outcomes.

» It is expected that the scope of this review will
be limited by the number of studies reporting the
relationship between medication for ADHD and risk
of injuries.

INTRODUCTION
Unintentional injuries in childhood
According to WHO, injury can be defined
as, 'The physical damage that results when a
human body is suddenly subjected to energy
in amounts that exceed the threshold of
physiological tolerance or else the result of a
lack of one or more vital elements, such as
oxygen'." Therefore, unintentional injuries
in children and young people (CYP) include
traffic injuries, drowning, poisoning, falls or
any other traumatic injury and burns.
Childhood unintentional injury is a major
cause of death and disability among children
and adolescents: over 500000 children die
worldwide every year from unintentional inju-
ries and many more are left with permanent
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disabilities." Injuries are especially relevant in childhood
compared with adulthood. Developmental factors make
CYP more prone to unintentional injuries compared with
adults. Additionally, their anatomical fragility, smaller size
and brain immaturity lead to more serious injuries and
sequelae.” Injury risk varies by sex, with a higher risk in
males. It also varies with age. According to the WHO 2008
report on child injury prevention,' in high-income coun-
tries children under 1year and over 15 years have greater
risks of death from unintentional injuries (28 and 23.9
death rates per 100000, respectively). Socioeconomic
deprivation is an additional factor associated with the
probability of unintentional injury. Rates (per 100 000) of
estimated mortality due to unintentional injuries in CYP
in high-income countries were 12.2 as opposed to 41.7
in low-income and middle-income countries in this same
report by WHO.

Moreover, CYP from families from low socioeconomic
areas have a higher incidence of unintentional injuries
compared with those less deprived,' for example, a study
found that across England rates of serious injury in chil-
dren as pedestrians were higher in the most deprived
areas than in the least deprived (rate ratio (RR) 4.1;
95%CI 2.8 to 6.0 domestic product).” As a result of
the higher incidence of unintentional injuries in more
economically deprived CYP, there is a contribution to
ongoing inequalities between children within nations
and comparing children from different nations.

There is little evidence on the evidence of the economic
costs of injuries as a proportion of gross domestic product
globally. However, acute treatment costs of unintentional
injuries sum €4000 million worldwide every year,* whereas
the National Health Service in the UK calculated that the
extra cost of healthcare of injured children compared
with non-injured children was €45 million.” The injuries
that occurred in the year 2000 in CYP under the age of
14years from the USA will have an estimated lifetime
cost from medical treatments of US$11899 million and
US$38 664 million from lost productivity.®

Importantly, an issue that makes unintentional injuries
an even bigger healthcare priority is the fact that most
of the times their consequences could be prevented or
minimised with the proper educational, legal or environ-
mental measures. In fact, injuries are the first preventable
cause of death and disability.”

Attention-deficit hyperactivity disorder

Attention-deficit hyperactivity disorder (ADHD) is the
most common neurodevelopmental disorder, with
an estimated worldwide prevalence between 3% and
5% among children and adolescents, being three to four
times more prevalent in males than females.” The most
recent version of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5), defines ADHD as a disorder
characterised by a persistent pattern of hyperactivity/
impulsivity and/or inattention, affecting both develop-
ment and functioning. The symptoms need to be present
in at least two settings and influence negatively academic,

occ%)ational or social activities from childhood to adult
life.

The economic burden of ADHD is very high. Health-
care spending in patients with ADHD has been estimated
to be between US$600 and US$2000 greater than for
an individual without ADHD."" " Importantly, a signifi-
cant part of such increase in healthcare expenditure is a
direct consequence of the higher likelihood of injuries
in individuals with ADHD." The relationship between
ADHD and the risk of unintentional injuries has been
widely studied."* > However, available studies present with
caveats and sample sizes and study methods have differed
significantly across studies. Case-control studies are the
most frequent in the literature, but, quite often, they
assessed only one type of injuries such as dental,' frac-
tures of specific body bones'” or burns.'® An important
limitation of this type of studies is that they have typically
relied on a small sample size, which hinders the statistical
control of confounding factors that could be leading to a
spurious correlation between ADHD and unintentional
injuries. Nevertheless, studies tend to show a higher inci-
dence of injuries in ADHD CYP. Longitudinal cohort
studies have also been conducted on the relationship
between ADHD and physical injuries. Although few in
number, they included large sample sizes, hence permit-
ting an increased statistical rigour. Estimates of the differ-
ences have varied greatly between studies. In a large
sample, Rowe et alfound an OR of 1.6 (95% CI 1.6 to 2.3)
for a statistically significant increased risk of fractures in
ADHD compared with controls, while others have found
ORs over 3.

Furthermore, comorbidity with oppositional defiant
disorder (ODD) and conduct disorder (CD) has been
related to an increased risk of unintentional injuries
in some studies, so that it could be argued that both
disorders, highly comorbid with ADHD, could play a
major role in the relationship between ADHD and unin-
tentional injuries. However, while a recent European
study with a total sample of 4517 individuals found no
differences between children with ADHD and controls
(OR 0.91, 95% CI 0.56 to 1.48) when comorbidity and
other variables were controlled for,” another study found
a similar risk of injuries when ADHD with conduct prob-
lems were compared with controls than when ADHD
without conduct problems were compared with controls
(OR close to 1.5).% Another factor that could contribute
to the differences in the risk estimation between studies
could be an interaction between diagnosis and variables
that influence the risk of injuries in the general popula-
tion, namely age and sex.

Summarising, while there is evidence supporting a
higher risk of injuries in ADHD CYP, the magnitude of
the difference remains unclear. Additionally, to which
extent variables such age and sex which could influence
the possible association deserve further investigation.**
Finally, the suggestion that comorbidity with ODD and
CD® could lead to a higher risk of unintentional injuries
needs to be more rigorously tested.
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Unintentional injuries and ADHD medication

ADHD medications are effective for treating symptoms
and improving academic achievement, at least in the
short term.?®*’ There is evidence to suggest that the use
of ADHD medication in children and adolescents could
be associated with a reduced risk of drug abuse and crim-
inality.%_so ADHD medication may also reduce the risk of
unintentional injuries, but results are inconsistent across
studies.”™*

Estimating and interpreting the effect of medication is
not straightforward. For example, patients who receive
medication could have more severe ADHD symptoms
and, hence, they could have an increased risk of uninten-
tional injuries.” Recent methodologically sound studies
have taken advantage of the short halflife of stimulants
and used it to compare the risk of accidents of individuals
when taking the medication compared with themselves
when not taking it. This statistical method is known as
self-controlled case series and allows the control for all
time time-invariant individual confounders (including
sex, socioeconomic background and more importantly,
severity of symptoms).”® Importantly, the self-controlled
case series methodology (SCCS from now on) requires
that all study subjects have suffered at least one outcome
(injury in our case) of interest. This, combined with the
fact that unintentional injuries are not highly frequent,
leads to the need of very large sample sizes to confidently
estimate whether medication influences the risk of inju-
ries. The first study using the self-controlled case series
design in ADHD had a sample size of 328 individuals with
ADHD who had suffered an injury and found a protective
effect of medication only for male adolescents.” Simi-
larly, Mikolajczyk et al found a protective effect only for
the risk of traumatic brain injuries in a sample of 2128
injury cases among individuals with ADHD, whereas a
more recent study with over 4000 patients concluded
that medication decreases the risk of unintentional inju-
ries.”” Whereas the effect of medication on the risk of
injury could theoretically only be rigorously assessed in
randomised controlled trials, practical constraints associ-
ated with this design make them unsuitable to test the
effect of a possible protective effect of medication on risk
of injuries in the long term.

The short-term and long-term effects of medication
should be taken into account when weighting the clin-
ical decision of prescribing drugs for ADHD. A possible
protective effect of ADHD medications on unintentional
injuries could be an additional key factor to be consid-
ered when assessing the possible benefits and harms
of the pharmacological treatment for ADHD. Gaining
insight into the effects of ADHD drugs on injuries may
have important implications for the day-to-day clinical
practice. For instance, a sizeable number of practitioners
recommend stopping medication during school holiday
periods. Assuming that ADHD drugs do have a protec-
tive effect on the occurrence of injuries, such practice
should be discouraged, at least in individuals with ADHD
at higher risk (eg, adolescents).

Due to the high prevalence of ADHD, and the fact that
unintentional injuries represent a source of major impair-
ment for society as a whole, decreasing the risk of injuries
in ADHD should be a public health priority.

In view of the inconsistencies in the literature and
the significance of this research, a systematic review and
meta-analysis on the differential risk between individuals
with and without ADHD and on the effect of medications
will allow to provide meta-analytic support to address
these important gaps in the literature. Results will directly
inform clinical practice and healthcare planning.

We note that during the final stages of the prepara-
tion of this manuscript (and after our protocol had been
registered in Prospective Register of Systematic Reviews
(PROSPERO)), a systematic review and meta-analysis on
the risk of injuries in ADHD was published by Amiri et
al,™ showing a significant association between ADHD and
risk of injuries (pooled OR 2.04 (95% CI 1,59 to 2,63)).
We deem that the present systematic review/meta-analysis
expands and complements the work by Amiri et al in a
number of ways. First, the bibliographic searches in Amiri
et al were conducted for articles published between 2000
and 2014. Of note, in the last 3years there has been a
surge of high-quality articles relevant for our meta-anal-
ysis. Second, we aimed to control for gender effects, an
important confounder. Third, and perhaps more impor-
tantly, we address a very relevant clinical and public
health question, namely the effect of ADHD drugs on the
risk of injuries. Finally, the fact that the current project
is registered and follows reporting guidelines (including
the publication of the protocol) should give further
confidence in the precision of its results. For all these
reasons, we believe that the current meta-analysis will
help to advance our current understanding of ADHD and
contribute to build the evidence for programmes aiming
to prevent unintentional injuries in CYP.

HYPOTHESIS AND OBJECTIVES

The overarching aim of the study will be to assess the
degree of association between ADHD and unintentional
physical injuries and to estimate the impact of the phar-
macological treatment of ADHD on the association.

Main review questions and hypothesis

1. Is the risk of unintentional physical injuries
significantly higher in children and adolescents
compared with those without ADHD?
We hypothesise that children and adolescents with
ADHD will have a significantly higher probability of
suffering an unintentional injury compared with indi-
viduals without ADHD.

2. Do ADHD medications affect the risk of unintentional
injuries in ADHD individuals?
Our research hypothesis is that the pharmacological
treatment of ADHD symptomatology significantly de-
creases the risk of unintentional injuries.
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Additional review questions

Do age, gender and psychiatric comorbidities (ODD or
CD) moderate differences in the risk of unintentional
physical injuries in individuals with versus individuals
without ADHD?

Our hypothesis is that comorbid behavioural disor-
ders (ODD or CD) will increase the risk of unintentional
injuries. However, we predict that the increased risk of
injuries will still be significant after controlling for these
comorbidities. Additionally, it has not been previously
tested if there is an interaction between age or sex and
diagnosis in relation to the risk of injuries and we do not
have a priori hypotheses on the effect of this interaction.

METHODS

We will follow healthcare and epidemiology meta-an-
alytic research guidelines, namely: 1) the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA,™ *), a 27-item checklist and associated
information that includes aspects deemed essential for
transparent reporting of a systematic review, and its coun-
terpart for the reporting of protocols (PRISMA-P*' #) and
2) the Meta-Analysis of Observational Studies in Epide-
miology,43 a framework highlighting the specificities of
meta-analysing population-based studies.

Eligibility criteria

Participants/population

The population to be studied will consist of children and

adolescents with ADHD aged <I18years. The presence

of ADHD will be defined operationally as one of the
following:

1. A categorical diagnosis according to standardised
criteria, either the DSM (III, III-R, IV, IV-TR or 5)
or the diagnosis of hyperkinetic disorder as per
International Statistical Classification of Diseases and
Related Health Problems, 10th Revision (ICD-10) or
previous versions.

2. A positive answer to the question: ‘Have you ever been

told that you have ADHD by a doctor?'

Being prescribed ADHD medication(s).

4. Being above a pre-established threshold in a validated
psychometric scale for the screening of ADHD symp-
toms. This threshold can also be a percentile of the
sample. Studies in which the severity of ADHD symp-
toms is related to injuries, but no explicit diagnostic
threshold is used, will not be included.

5. ADHD-related codes in medical,
administrative registries.

Operational definitions #1-3 have been designed to
include articles identifying children with clinically known
or recorded ADHD diagnoses. Operational definitions
#4-5 have been chosen to include articles that evaluate
ADHD in community studies or healthcare systems.

Studies will be included regardless of medication status
(specific medications for ADHD or any other medication)
or sex ratio. Comorbidities (psychiatric or other) in all

>

healthcare or

or part of the study participants will not be exclusionary.
Studies including only preschool children will not be eligible
as diagnosis at this age range is controversial. Studies based
on the diagnosis of deficits in attention, motor control and
perception,* or equivalent constructs,” will not be included
as the motor control problems required for their diagnosis
and not needed in the case of ADHD diagnosis could be
related to specific kinds of injuries or a different incidence
of them, hence adding an extra source of variability. *°

Intervention(s), exposure(s)
As the first part of this meta-analysis evaluates the risk of
unintentional injuries in patients with ADHD compared
with controls, no intervention will be assessed.
Regarding our second research question, we aim to
evaluate the impact of any ADHD medication (ie, inter-
vention) on the incidence of injuries and hence, we will
be comparing only patient samples. ADHD medication
intake will be defined as the medical advice for taking a
drug containing dextroamphetamine, methylphenidate
or atomoxetine as included in a medical registry, or the
purchase of these compounds. To be included in this
analysis, studies will have to compare the risk of injuries
during periods with and without medication. Studies
comparing the incidence of injuries in groups of medi-
cated and unmedicated patients will be excluded since
medication usage is related to confounding variables for
our research question, such as symptoms severity.”

Unintentional injuries

The WHO definition of unintentional injuries will be
followed to decide inclusion of articles. Hence, articles
reporting injuries covered with the codes S00-T98 of the
19th chapter of the ICD-10*" will be deemed eligible. An
exception will be studies specifically on traumatic brain
injury (TBI) or concussions. These will not be included
in the systematic review as they may introduce bias, since
traumatic brain injury can increase attentional and impul-
sivity problems, as well as the risk of an ADHD diagnosis.**
Studies on intoxications will not be included either,
as results would probably be influenced by the greater
access of individuals with ADHD to medications and not
the intrinsic characteristics of ADHD."

We will include studies where injuries were documented
in a medical setting, reported through medical registries,
recorded in medical histories or self-reported. Articles
in which the injuries were self-induced will be excluded.
Examples of the latter type of injury include self-mutila-
tion and fight-related injuries.

Studies in which individuals suffered an uninten-
tional injury before being diagnosed will be included.
Indeed, there is no reason to suspect a temporal rela-
tionship between injuries and diagnosis once TBI studies
are omitted. Finally, studies reporting risk of injuries in
general, that is, without discriminating between inten-
tional or unintentional injury, will be included in the
meta-analysis, as the majority of injuries in children or
adolescents are expected to be unintentional in nature.
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Controls

We will define controls as children and adolescents under
the age of 18 without ADHD. Specifically, we will include
as controls: 1) individuals recruited from samples thought
to represent the general population that do not have
any psychiatric or neurological disorder, 2) individuals
thought to represent the general population that do not
have ADHD but could have other psychiatric or neurolog-
ical disorders or 3) individuals who were recruited specif-
ically from other clinical populations other than ADHD
that a priori were not judged by the study authors to be
related to an increased risk unintentional injuries.

Types of studies to be included

We will pool the results from any published or unpub-
lished study that contrasts unintentional injuries in
children or adolescents with ADHD and in typically devel-
oping individuals (meta-analysis of risk), or alternatively
in patients with ADHD while taking and not taking medi-
cation (meta-analysis on the effect of medications, which
will compare time points with or without medication).
Empirical papers that include statistical analyses (ie, typi-
cally not reviews, letters, commentaries and editorials)
with any kind of design will be accepted (mainly cohort
studies, case and controls and cross-sectional studies but
also clinical trials). Any temporality of the design (ie,
prospective, retrospective or cross-sectional) or setting
(clinical or general population) will also be accepted.

It is well known that the risk of unintentional injuries
is highly related to male gender. Similarly, ADHD diag-
nosis is fourfold more prevalent in males. Any outcome
derived from a control and ADHD sample with a different
proportion of sexes between them that is not statistically
controlled will be doomed to show an spuriously high risk
of injuries in the ADHD group due to this co-correlation.
Therefore, we will only include studies that control for sex
differences between individuals with ADHD and controls
either by sample selection or statistically. It must be noted
that the meta-analysis by Amiri el @/ did not take into
account this confounder when selecting their outcomes
and this could be yielding higher estimates of risk.™

When evaluating medication effects, only studies using
a SCCS methodology will be included a priori.”" Studies
that controlled for individual differences between the
medicated and unmedicated groups with different tech-
niques than the SCCS will be judged on a case-by-case
basis for inclusion in a secondary comparison aimed at
evaluating the robustness of the main comparison in
addition to SCCS studies. This could include randomised
controlled trials, studies comparing a short period before
and after starting medication usage or other designs not
foreseen.

We will not limit the inclusion for papers to any specific
language.

Information sources
Electronic searches will be performed separately in the
following databases:

» PubMed (Medline Plus)
» Scopus
» Web of Science Core Collection

A similar search will be carried out in UNIKA (http://
www.unav.edu/en/web/biblioteca), an institutional refer-
ence aggregator that uses the EBSCO discovery service
(http://support.ebsco.com/help/index.phprlang=en&
int=eds) to provide a combined list of references from
both internal (library) and external (database vendors)
sources. For a list with the 113 most important databases
for medical research scoped through this service see the
online supplementary file. We will perform searches in
these databases from their inception to date without
limiting the type of study, language or year. Addition-
ally, the International Clinical Trials Registry Platform
Search Portal and ClinicalTrial.gov will be checked to
find ongoing or recently ended trials and, conversely,
PROSPERO will be searched for ongoing or recently
completed systematic reviews. Once the electronic search
is completed, references from each pertinent paper will
be checked in order to find out if there are any rele-
vant studies which had been missed during the database
searches.

Search strategy
The following search syntax will be used to find relevant
terms in reference titles, abstracts or keywords (any field
in the case of Medline-PubMed). Search terms and syntax
will be adapted for each specific database: all the different
searches can be found in the online supplementary file.

(ADHD OR adhd OR attention deficit disorder with
hyperactivity OR syndrome hyperkinetic OR hyperkinetic
syndrome OR hyperactivity disorder OR hyperactive
child syndrome OR childhood hyperkinetic syndrome
OR attention deficit hyperactivity disorders OR attention
deficit hyperactivity disorder OR adhd attention deficit
hyperactivity disorder OR adhd OR overactive child
syndrome OR attention deficit hyperkinetic disorder
OR hyperkinetic disorder OR attention deficit disorder
hyperactivity OR attention deficit disorders hyperactivity
OR child attention deficit disorder OR hyperkinetic
syndromes OR syndromes hyperkinetic OR hyperkinetic
syndrome childhood) AND ((fracture OR fractures OR
traumatism OR traumatisms OR traumatology OR wound
OR wounds OR drowning OR poisoning OR burning) OR
((trauma OR traumat®* OR harm OR lesion OR lesions
OR injury OR injuries) AND (emergency OR emergency
visit OR emergency room OR hospital OR hospitaliz¥ OR
er OR inpatient))).

The whole process of article selection will be presented
in a diagram following the PRISMA guidelines.

OUTCOMES

Primary outcomes

Our primary outcome measure will be the OR of ADHD
individuals suffering unintentional injuries that are eval-
uated at a medical setting (primary care doctor or any
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other type of medical professional, emergency room
or specialist care) compared with individuals without
ADHD. The OR is the most common reported measure
and the only one that can be obtained when comparing
the number of individuals with ADHD in an injured
sample to a non-injured group. The variable ‘injuries’
will have to be described dichotomously, that is, whether
an individual has suffered an injury or not. If OR is not
directly reported in the paper, but data to calculate it are,
we will determine the OR for that particular study.

Since more than one injury can occur in one individual,
the use of Cox Proportional Hazards Models is desirable
since HR estimate the rate to injuries and are indepen-
dent of the time of follow-up. Whereas this kind of studies
is rare, we will additionally evaluate the average effect size
of studies reporting HR outcomes.

In the case of the meta-analysis evaluating the efficacy
of ADHD medication, the primary outcome will be the
incident rate ratio (IRR) obtained from SCCS studies.
The incident rate is a measure of event frequency during
a period of time. It is defined as the count of events
divided by the observed person-time. The IRR is a rela-
tive measure which consists of dividing the incident rates
of two different conditions. We will specifically compare
injury occurrence among subjects with ADHD when
medicated to the periods without medication, taking
into account the fact that the time on medication varies
between subjects. The number of events (injuries) and
the person-time at risk during the periods with and
without medication will be needed for its calculation.

If effect measures other than OR, HR (from Cox
models) or IRR are reported, and OR (or IRR for the
medication case) cannot be calculated from the data in
the studies, the authors will be contacted to gather rele-
vant data.

Identification and selection of studies
Studies identified with electronic and manual searches
will be listed with citation, titles and abstracts in Mendeley
(Elsevier, New York) and duplicates will be excluded both
using the function ‘delete duplicates’ of Mendeley and
manually removing duplicates not discarded automati-
cally. Members of the review team will be trained in soft-
ware utilisation before starting the review.
Article screening against inclusion criteria will be
carried out independently by two of the authors (MR and
GA), who will try to reach consensus in case of discrep-
ancies between them. A third author (SC) will arbitrate
in the final decision whenever consensus is not reached.
There will be two stages in the articles selection process:
» The title and abstracts of all non-duplicated papers
will be screened, and studies that clearly do not fulfil
the inclusion criteria will be excluded from further
analysis. If the two evaluators disagree in their ratings,
articles will be moved forward to the next phase.

» All text of articles remaining from the previous
screening will be downloaded. Eligibility will be judged
following the same scheme than during the previous

phase: the same two authors will independently eval-
uate the studies for eligibility and seek comments
from a third author in case of discrepancy.

As studies may sometimes be published as several
reports, we will actively search for duplicate reporting of
studies, taking into account as main indicators location
of the study, authors and year. Whenever a study includes
data from multiple reports, they will be linked in the data
extraction sheet and data from the largest sample, when
possible, will be used. In the case of prospective studies,
only baseline data will be analysed. Corresponding
authors of the original studies will be contacted to clarify
article eligibility if necessary.

A list of excluded studies will be provided with reasons
for exclusion. This list will include all articles that were
preliminarily retained after stage 1 (selection from title
and abstract) but finally excluded in stage 2.

Data extraction

All articles considered appropriate in the previous stage
will be read and analysed by at least two independent
authors (one will always be MR or GA), who will extract
the key information and include it in a Microsoft Excel
document, with a third author acting as an arbitrator
when consensus on discrepancies is not reached (SC).
This phase will be first piloted with a small number of arti-
cles. The Excel file will have as many drop-down lists as
possible to maximise inter-rater reliability, and also space
for notes. Moreover, it will also include in-cell messages
with help texts. A training session will be provided for all
researchers involved in data coding.

Data on publication and data extraction details will be
inserted in an excel sheet as follows: first author, journal,
year of publication, country(ies) where the study was
conducted and a more specific location such as region or
hospital when applicable, final checking of fulfilment of
inclusion and exclusion criteria and date and author of
data extraction.

The description of the study design will include type
of study (cross-sectional, case-control, cohort or clinical
trial); temporal sequence (prospective, retrospective or
cross-sectional, duration of follow-up, participants enrol-
ment (consecutive, non-consecutive); setting (clinical vs
epidemiological population study) and year in which data
acquisition for the study was carried out.

Regarding participant details, we will code sample
size, age, gender distribution, ethnicity and sociodemo-
graphic status, characteristics of participants without
ADHD (no ADHD, no ADHD or other conditions or
comparisons with other diagnostic categories other than
ADHD); psychiatric comorbidities of individuals with
and without ADHD (type and prevalence); method to
establish the diagnosis of ADHD (self-reported diag-
nosis, diagnosis recorded in medical files/registry, struc-
tured or semi-structured interview according to DSM or
ICD, questionnaires, per medication usage or positive
answer to the question: "Have you ever been told you
have ADHD?"); medication status of individuals with and
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without ADHD (type of medication and percentage of
treated participants).

The primary outcome will be the OR (or HR) of
suffering an unintentional injury in individuals with
ADHD versus children and adolescents without ADHD.
In relation to outcomes, data that will be coded include
treatment setting (acute care hospitals, emergency
facilities, general practice, medical specialist or other,
including extended care facilities such as nursing homes,
offices, schools and communities), method to document
injuries (registry, acute treatment, through expert retro-
spective analysis or self-report), type of injury (trauma-
tology, traffic injuries, drowning, poisoning, burns and
chemical, other unintentional, self-induced, any kind of
accidental injury or any kind of injury) and body location
of the injuries.

To obtain ORs, any numeric data (raw number of acci-
dents in each of the samples or ORs and their Cls) will
be coded including both unadjusted analyses and anal-
yses adjusted for covariates. In the latter case, covariates
will also be included in the data extraction sheet. Finally,
the reporting of any subgroup analysis or comparison of
interest, the presence of other intervention groups and
the main conclusions of the reports will also be annotated.

Whether the incidence of unintentional injuries differs
between individuals with ADHD with medication and
patients with ADHD without it will be assessed in a second
meta-analysis. The data extraction sheet used for this
second analysis will have the same variables and coding,
but IRR instead of OR will be used.

We will extract information on multiple outcomes
per article. Specifically, outcomes from different age or
gender groups, multiple control groups, varying diagnosis
techniques or statistical models will be valid. We will not
include outcomes differentiating by injured body part.
Each outcome or comparison will all be included in the
spread sheet using a different line. A different compar-
ison ID will be used in such case in combination with a
report and study ID to link all related data.

Assessment of study quality and bias in included studies

The evaluation of study quality and possible bias will be indi-
vidually performed by two researchers for each article. As
there is no agreement about the best method to evaluate
study quality in meta-analyses of observational studies, we will
use an adapted version (included in the online supplemen-
tary file) of the Newcastle-Ottawa Scale,” which has been
used in several previous meta-analyses’ °* and is reviewed
in the Cochrane Handbook. This scale evaluates the sample
selection methods, the comparability among studied groups
and the ascertainment of either the exposure (in case-con-
trol studies) or outcome of interest (for cohort studies) of
non-randomised studies.

ANALYSIS PLAN
All analyses will be carried out in Stata, R and Matlab.

Meta-analysis of differences in risk between ADHD and
controls

ORs will be calculated from the reported data if they
cannot be directly extracted. OR and HR above 1 will indi-
cate a higher risk of unintentional injuries in the ADHD
population compared with the non-ADHD groups. All
valid outcomes from articles will be included in a single
database. These will include any unadjusted or adjusted
OR or HR which would fulfil independently the inclu-
sion criteria of our meta-analysis. Multiple valid outcomes
within the same report are expected, often due to studies
using different diagnosis strategies, reporting results
in subgroups or including different valid treatment
settings. This database will also encode other continuous
or dichotomous (dummies) variables of interest for the
meta-regression and subgroup analyses.

If an article reports two separates studies they will be
considered independent, and conversely, if two articles
report results on the same data or database they will be
considered as multiple outcomes from the same study.

Heterogeneity and small sample bias
Q-Cochran’s™ and the I* index”* will be used to evaluate
heterogeneity between studies. Cochran’s Q is calculated
as the weighted sum of squared differences between
individual study effects and the meta-analytic estimate.
Weights are the same as in the meta-analysis (basically
sample sizes), and hence, this measure is known to
have low power when there are few and small studies.
Conversely, the test has excessive power with many or
big studies. The I* index is a newer, complementary
measure that describes the percentage of total variation
across studies that is due to heterogeneity, and it does not
depend on the number of studies considered. The higher
the 1 value the higher the heterogeneity in the results,
with values >50% indicating substantial heterogeneity.

Begg’s adjusted rank correlation test” will be used to
formally assess the presence of ‘small-sample’ bias (which
encompasses publication bias); an approach that will be
combined with the use of funnel plots for a qualitative
visual analysis, and statistical testing of asymmetry.”®

A single effect size will be used per study to calculate
the degree of between-study heterogeneity and the risk
of small-sample bias. The most general and statistically
controlled outcome per study will be used. If there is
more than one possible outcome fulfilling these criteria,
it will be chosen at random from the available outcomes.

Dependency among outcomes

Effect sizes are assumed independent in standard
meta-analytical procedures. A common way to deal with
the non-independence of outcomes has been to compute
a mean outcome and use the study-level combined
measure in the meta-analysis,”” but this approach leaves
out potentially relevant information. A recent alterna-
tive is Robust Variance Estimation (RVE), a statistical
technique that models the nested structure between
outcomes of the same study.”® RVE empirically estimates
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the sampling variance in a way that is robust to misspeci-
fication of the weights and regarding the assumptions on
distributions of the effect. Estimation of the meta-analytic
parameters through RVE is adequate for dichotomous
outcomes when enough studies are included.” * More-
over, RVE has been shown to produce similarly unbiased
results to other, more complex, methods of dealing with
multiple outcomes and it is more efficient than averaging
effects within studies.”’ A main advantage compared with
other methods is that it does not require to have infor-
mation on the covariance structure of the effect sizes, an
information that is typically hard to acquire.

Whereas this method yields valid results regard-
less of the weights used, a strategy using approximate
inverse-variance weights has been proposed for effi-
ciency purposes: a random-effects model with variation
of effect sizes between studies (%) and equicorrelation
(p) between same-study effect sizes (I?) is assumed.’®
This strategy is efficient to estimate a mean model from
outcomes which are typically correlated at the study
level, but are usually independent between studies. We
will use p=0.8, similarly to previous studies,’® but these
same studies and simulations by the RVE authors have
shown little change with different values of p.* More-
over, a sensitivity analysis with varying levels of p can be
carried out to check the influence of such decision.”
RVE has been implemented in Stata and R and there
are published guidelines for it.”* ® This implementation
includes an improved estimation for small samples.®® We
will use RVE for the inference of a mean effect size and
meta-regression analyses. Regarding meta-regression,
as df are obtained from the number of studies (instead
of outcomes) and variables are likely to be correlated,
it will be performed separately for each variable (bivar-
iate regressions). RVE distinguishes between interstudy
effects (variability due to factors that change at the
study level but are maintained for different outcomes)
and intrastudy effects (variability due to factors that
change at the outcome level). An example of the former
would be publication date, and an example of the latter
would be sex in the case of those studies that report ORs
separately for boys and girls. It must be noted however,
that factor can vary both interstudies and intrastudies,
for example, mean age also changes between studies.

Mean effect sizes

We will first calculate a population-average effect size
(ORs and HRs separately) through the combination
of the most general and better statistically controlled
outcome per study. If there is more than one possible
outcome fulfilling these criteria they will all be included
in the analysis.

Initial sensitivity analyses for this average effect size will
be: 1) to vary in 0.1 steps the p correlation parameter,
2) to compare articles with a follow-up of a year or less
to articles with a longer follow-up (including variable
follow-ups). Since an individual can have more than one
injury along their life, but only dichotomous outcomes

are considered, different observation periods could
modify differences between groups.

Additional sensitivity analyses will derive from the variety
of designs accepted and the definitions of patients and
controls. Data will be reanalysed excluding case-control
studies (comparing injured vs non-injured individuals).
Similarly, an analysis only using the most stringent defini-
tions of ADHD (DSM, ICD, registry or clinical history) and
controls (excluding studies with clinical control groups) will
be carried out. Studies in which injuries are self-reported
will be eliminated in another analysis. Risk of bias (number
of stars in the Newcastle-Ottawa Scale) will be considered a
continuous variable and its effect evaluated. A final analysis
will compare the effect size of studies in which data were
acquired before and after the year 2000.

Two other population average models will be obtained
by 1) computing a mean effect size only including unad-
justed OR and 2) computing a mean effect size only
including adjusted OR.

Effect sizes whose 95% CIs do not cover zero will be
considered significant. All the effects described in this
section are interstudy.

Subgroup analyses and meta-regression

We will also assess, if feasible, the moderating role of
clinical and design variables at the intrastudy and inter-
study levels. The former include gender, age, comorbidity
(mainly ODD and CD), medication status and preva-
lence of ADHD, whereas the latter includes the setting
of treatment. The data to be used in these analyses will
include any outcome which would independently fulfil
the inclusion criteria as long as they differ in something
else than the statistical model used to obtain them: If
there is more than one statistical model for the same
data, the outcome derived from the model controlling
for more covariates will be used. Percentage of medicated
patients, age (ideally the mean or median of the whole
group, otherwise midpoint in the interval of ages) and
prevalence of ADHD (percentage of ADHD that a given
diagnostic strategy yields in a cohort) will be included as
continuous variables and their effect estimated through
meta-regression. We will also explore the feasibility of
conducting the following subgroup analyses: 1) male vs
female participants, 2) three age groups (4-8, 9-13 and
14-17 years), 3) clinical setting (physician office visits,
emergency department visit and hospitalisation). In all
these cases, differences between groups will be statistically
tested (p<0.05will be considered significant). In the case
of sex, intrastudy outcomes reported only in males will
be compared with outcomes of studies in which ORs are
reported for both boys and girls, and the same will be
done for outcomes in females.

The evaluation of the effect of comorbidity is important
in our meta-analysis, but such an effect is difficult to meta-
analyse since studies handle it very differently. We are
especially interested in disentangling the effect ODD and
CD from that of ADHD. We will compare outcomes from
studies in which the rate of ODD/CD is not controlled to
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those in which the presence of ODD or CD is controlled
in the patient sample by design (excluding subjects with
ODD or CD) or statistically, and to those in which all
patients have comorbidity with these disorders. If feasible,
a similar analysis including any other comorbidities will be
executed.

Sensitivity and meta-regression analyses will be carried
out only for the combination of ORs, as we do not expect
enough studies to carry out this kind of analyses for the
combination of HRs.

Meta-analysis on the effect of medication

The second objective of the present project will be to
assess the medication effect in the probability of non-in-
tentional injuries occurrence. For this purpose, the
chosen measure of association will be the IRR. Heteroge-
neity and presence of ‘small-sample’ bias will be evaluated
as in the first meta-analysis.

A generalised linear mixed model using the Poisson
distribution with the log link function will be imple-
mented.®” Specifically, since it is expected that a small
number of studies will be included in this meta-anal-
ysis, a fixed effects Poisson regression model will be
carried out. In this model, the dependent variable is
set as the logarithm of the total number of counts, the
logarithm of the person-time is included as an offset
and the medication is included as an explanatory vari-
able. Additionally, the model incorporates dummy vari-
ables as study-specific fixed effects, in order to preserve
the within studies comparison of medicated versus
non-medicated groups.

Sensitivity analyses will be performed based on the
exclusion of studies which do not implement a self-con-
trolled case series design.

PLANNED CONTRIBUTIONS TO THE META-ANALYSIS

The tasks regarding the systematic review and the meta-anal-
ysis will be as follows: MRG and GA will conduct searches,
screen papers and retain those that fulfil inclusion criteria.
SC will arbitrate discrepancies between these researchers
regarding article inclusion. MRG GA, NA, SM, EL and
PACM will read the included papers and extract the data.
MAS, GA, MRG and SC will carry out the statistical analysis.
PdACM, SC and CS will provide expertise on issues related to
child and adolescent psychiatry and results interpretation/
implications. GA and MR will draft the article discussing the
results and SC and CS will further edit it. All collaborators
will approve the final article.

ETHICAL CONSIDERATIONS AND DISSEMINATION PLANS

No ethical issues are predicted. All the authors will
declare if they have any competing conflict of interest.
The results will be published in a peer-reviewed journal
and presented at national and international conferences
of psychiatry, psychology, paediatrics and traumatology.

REGISTRATION AND STATUS

Before data extraction completion, the protocol of this
meta-analysis was registered in PROSPERO, an interna-
tional register of protocols for health-related systematic
reviews supported by the National Institute of Health
Research (NIHR) and maintained by the University
of York (UK). Registration date: 8 May 2017, protocol
number CRD42017064967. Writing of the protocol and
preliminary searches started by June 2016. Data piloting
commenced in September 2016. Data extraction started
in December 2016 an ended in August 2017. Data analysis
is estimated to end by August 2017.
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Databases included in the Unika Service

The databases included in the biomedical sciences profile of the Unika Service from the
University of Navarra are named here in alphabetical order:
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e e
we ke o

14,
15.
16.
17.

18,
19.
20.
21
22,
23,
24,
25.
26.

27.
28,
29,
30.

31
32,
33.
34,
35.
36.
37.
38,
39.
40,
41,

Academic Search Index (asx)
AccessAnesthesiology
AccessMedicine
AccessPediatrics

AccessScience

AccessSurgery

Ambrose Digital Library

ASM Handbooks Online (edsaho)
ASM Medical Materials Database

. ASM Micrograph Database

BioOne Online Journals

Books at JSTOR

British Library Document Supply Centre
Inside Serials & Conference Proceedings
(edsbl)

British Standards Online

Business Source Complete

Canadian Electronic Library

Catdlogo de la Biblioteca de la Universidad
de Navarra (cat00378a)

Center for Research Libraries
ChemSpider

China/Asia On Demand

CINAHL (cin20)

CogPrints

Credo Reference Collections (edscrc)
DADUN (ir00D048a)

DASH

Data-Planet Statistical Datasets &
Statistical Ready Reference

Dialnet

Directory of Open Access Journals (edsdoj)
eArticle

eBook Academic Collection (EBSCOhost)
(eD00xww)

eBook Collection (EBSCOhost) (nlebk)
EconlLit (ecn)

EDS Foundation Index (eda)

eLibro Premium

ERIC (eric)

eScholarship (edssch)

EThOS

EU Bookshop (edseub)

European Union Open Data Portal
Europeana

Expanded Academic ASAP

42.
43,
44,

45,
46.
47.
48.
49,

50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71

72.
73.
74,
75.

76.
77.
78,
79.
80.
81,

Films on Demand

Fuente Académica Premier (fua)

Gale Cengage Learning, Health & Wellness
Resource Center

Gale Virtual Reference Library

Gallica Bibliothéque Numérigue

Google Book Search (fe334f7¢)
GreenFILE (8gh)

Harvard Library Bibliographic Dataset
(edshilc)

HathiTrust (edshtl)

Henry Stewart Talks

HighWire Press (fa0f9666)

ldunn.no

IndianJournals.com

Informit Health Collection (edsihc)
Iprbooks

JSTOR (fd43b2al)

JSTOR Life Sciences (edsjls)

KERIS Theses & Dissertations (edsker)
Knigafund.ru (edskig)

Korean Studies Information Service System
(KISS) (edskis)

LexisNexis Academic: Law Reviews (edslex)
Maruzen eBook Library

McGraw-Hill

Medical Online

Medical Online E-books

Medical Online-E

MEDLINE {emedm)

Minority Health Archive (edsuph)
NARCIS

Networked Digital Library of Theses &
Dissertations (edsndl)

NORA (Norwegian Open Research Archive)
OAlster (edsoai)

0J5 vid Lunds Universitet (edsojs)

Ovid Journals Full Text Medical Research
Database (fb0698e8)

Oxford Bibliographies Online

Oxford Clinical Psychology

Oxford Handbooks Online (edsoho)
Oxford Medicine Online

Oxford Reference (edsoro)

Oxford Scholarship Online (edsoso)
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82,

83.
84.
85,
86.
87.

88,
89.

90.
91.
92,
93,
94,
95.
96.
97.

ProQuest Dissertations and Theses
(fb458d87)

PsycARTICLES (edspdh)

PsycBOOKS (edspzh)
PsycCRITIQUES (edspvh)
PsycheVisual

Psychology and Behavioral Sciences
Collection (pbh)

PsycINFO (psyh)

Publisher Provided Full Text Searching File
(edb)

PubMed Central (fd5a6824)

R2 Digital Library

RACO

RECERCAT

ReferenceSearch (edsref)

ROMPP Online

SA ePublications Service

SAGE Research Methods Datasets

98. SAGE Video

99. Scielo

100. Scielo Books

101. Science Citation Index (edswsc)

102. ScienceDirect (edselp)

103. Scopus

104. Social Sciences Citation Index (edswss)

105. Springer Science+Business Media,
SpringerProtocols

106. STAT!Ref

107. Supplemental Index (edo)

108, SveMed+ (edssmd)

109. Torrossa

110. TOXNET: GENETOX

111. TOXNET: TOXLINE

112. University Library Online -
YHuBepcuTeTCcKan GMENMOTEKa OHNAHH

113. World Bank eLibrary (edswbe)
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Search syntax

The following search syntax will be used to find relevant terms in reference titles, abstracts or
key words (any field in the case of PubMed-Medline Plus).

PubMed (Medline Plus) and Unika
In the case of PubMed-Medline Plus, the search was not limited to any field. In the case of
Unika, the search was limited to titles, keywords, and abstracts through the website options

(ADHD OR adhd OR attention deficit disorder with hyperactivity OR syndrome
hyperkinetic OR hyperkinetic syndrome OR hyperactivity disorder OR hyperactive child
syndrome OR childhood hyperkinetic syndrome OR attention deficit hyperactivity disorders OR
attention deficit hyperactivity disorder OR adhd attention deficit hyperactivity disorder OR
adhd OR overactive child syndrome OR attention deficit hyperkinetic disorder OR hyperkinetic
disorder OR attention deficit disorder hyperactivity OR attention deficit disorders hyperactivity
OR child attention deficit disorder OR hyperkinetic syndromes OR syndromes hyperkinetic OR
hyperkinetic syndrome childhood) AND ((fracture OR fractures OR traumatism OR traumatisms
OR traumatology OR wound OR wounds OR drowning OR poisoning OR burning) OR (({trauma
OR traumat* OR harm OR lesion OR lesions OR injury OR injuries) AND (emergency OR
emergency visit OR emergency room OR hospital OR hospitaliz* OR er OR inpatient)))

Scopus

TITLE-ABS-KEY ((ADHD OR adhd OR “attention deficit disorder with hyperactivity” OR
“syndrome hyperkinetic” OR “hyperkinetic syndrome” OR “hyperactivity disorder” OR
“hyperactive child syndrome” OR “childhood hyperkinetic syndrome” OR “attention deficit
hyperactivity disorders” OR “attention deficit hyperactivity disorder” OR “adhd attention
deficit hyperactivity disorder” OR adhd OR “overactive child syndrome” OR “attention deficit
hyperkinetic disorder” OR “hyperkinetic disorder” OR “attention deficit disorder hyperactivity”
OR “attention deficit disorders hyperactivity” OR “child attention deficit disorder” OR
“hyperkinetic syndromes” OR “syndromes hyperkinetic” OR “hyperkinetic syndrome
childhood”) AND ((fracture OR fractures OR traumatism OR traumatisms OR traumatology OR
wound OR wounds OR drowning OR poisoning OR burning) OR ((trauma OR traumat* OR harm
OR lesion OR lesions OR injury OR injuries) AND (emergency OR “emergency visit” OR
“emergency room” OR hospital OR hospitaliz* OR er OR inpatient))))

Web of Science (Core Collection)

TS= ((ADHD OR adhd OR “attention deficit disorder with hyperactivity” OR “syndrome
hyperkinetic” OR “hyperkinetic syndrome” OR “hyperactivity disorder” OR “hyperactive child
syndrome” OR “childhood hyperkinetic syndrome” OR “attention deficit hyperactivity
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disorders” OR “attention deficit hyperactivity disorder” OR “adhd attention deficit
hyperactivity disorder” OR adhd OR “overactive child syndrome” OR “attention deficit
hyperkinetic disorder” OR “hyperkinetic disorder” OR “attention deficit disorder hyperactivity”
OR “attention deficit disorders hyperactivity” OR “child attention deficit disorder” OR
“hyperkinetic syndromes” OR “syndromes hyperkinetic’ OR “hyperkinetic syndrome
childhood”) AND ((fracture OR fractures OR traumatism OR traumatisms OR traumatology OR
wound OR wounds OR drowning OR poisoning OR burning) OR ((trauma OR traumat* OR harm
OR lesion OR lesions OR injury OR injuries) AND (emergency OR “emergency visit” OR
“emergency room” OR hospital OR hospitaliz* OR er OR inpatient)))
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Modified Newcastle-Ottawa Scale

Studies comparing injured-non injured (case-control studies)
Selection

1) Is the case definition adequate?

a) yes, with independent validation * (acute injury or record linkage+interview or other
validation)

b) yes, eg record linkage or based on self-reports

c) no description

2) Representativeness of the cases
a) consecutive or obviously representative series of cases*
b) potential for selection biases or not stated

3) Selection of Controls
a) community controls *
b) hospital controls

c) no description

4) Definition of Controls
a) no history of disease (endpoint) *
b) no description of source

Comparability (up to 2 stars)

1) Comparability of injured and non-injured individuals on the basis of the design or analysis
(Note: all articles should control sex for inclusion).

a) study controls for AGE and COMORBIDITY **

b) study controls for AGE *

c) study controls for COMORBIDITY *

Exposure (ADHD)

1) Ascertainment of ADHD

a) secure record (eg surgical records) or data linkage *

b) structured interview *

c) written self-report, (not codified) medical history or clinical questionnaire
d) no description

2) Same method of ascertainment for cases and controls
a) yes *
b) no

3) Non-Response rate

a) same rate for both groups *

b) non respondents described

c) rate different and no designation
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Cohort studies

Selection

1) Representativeness of the exposed cohort. Individuals with ADHD are

a) truly representative of the average child with ADHD in the community *

b) somewhat representative of the average child with ADHD in the community (individuals
may differ slightly from the typical ADHD child)*

c) selected group of users eg only medicated ADHD, all ADHD+Comorbidity, only one sex, only
hospitally-treated ADHD...

d) no description of the derivation of the cohort

2) Selection of the non-exposed cohort (individuals without ADHD)
a) drawn from the same community as the exposed cohort *

b) drawn from a different source

c) no description of the derivation of the non-exposed cohort

3) Ascertainment of ADHD

a) secure record (eg surgical records) or data linkage *

b) structured interview *

c) written self-report, (not codified) medical history or clinical questionnaire
d) no description

4) Demonstration that outcome of interest was not present at start of study: IRRELEVANT IN
OUR CASE THAT ADHD IS PRESENT BEFORE STUDY STARTS

a)yes *

b) no

Comparability (up to 2 stars)

1) Comparability of individuals with ADHD and no ADHD on the basis of the design or analysis
(NOTE: all studies should control for gender)

a) study controls for AGE and comorbidity **

b) study controls for AGE *

¢) study controls for comorbidity *

Outcome

1) Assessment of the lesions

a) independent blind assessment * (NOT RELEVANT IN OUR CASE )
b) record linkage *

c) self-report

d) no description

2) Adequacy of follow up of cohorts

a) complete follow up - all subjects accounted for *

b) subjects lost to follow up unlikely to introduce bias - small number lost - >80 % follow up, or
description provided of those lost) *

c) follow up rate < 80% and no description of those lost

d) no statement
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Cross-sectional studies

Selection

1) Representativeness of the exposed cohort. Individuals with ADHD are

a) truly representative of the average child with ADHD in the community *

b) somewhat representative of the average child with ADHD in the community (individuals
may differ slightly from the typical ADHD child)*

c) selected group of users eg only medicated ADHD, all ADHD+Comorbidity, only one sex, only
hospitally-treated ADHD...

d) no description of the derivation of the cohort

2) Selection of the non-exposed cohort (individuals without ADHD)
a) drawn from the same community as the exposed cohort *

b) drawn from a different source

c) no description of the derivation of the non-exposed cohort

3) Ascertainment of ADHD

a) secure record (eg surgical records) or data linkage *

b) structured interview *

c) written self-report, (not codified) medical history or clinical questionnaire
d) no description

4) Demonstration that outcome of interest was not present at start of study: IRRELEVANT IN
OUR CASE THAT ADHD IS PRESENT BEFORE STUDY STARTS

a)yes *

b) no

Comparability (up to 2 stars)

1) Comparability of individuals with ADHD and no ADHD on the basis of the design or analysis
(NOTE: all studies should control for gender)

a) study controls for AGE and comorbidity **

b) study controls for AGE *

c) study controls for comorbidity *

Outcome

1) Assessment of the lesions

a) independent blind assessment * (NOT RELEVANT IN OUR CASE )
b) record linkage *

c) self report

d) no description

2) Non-respondents:

a) Comparability between respondents and non-respondents characteristics is established,
and the response rate is satisfactory. *

b) The response rate is unsatisfactory, or the comparability between respondents and non-
respondents is unsatisfactory.

c) No description of the response rate or the characteristics of the responders and the non-
responders.
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3.2.Risk of unintentional injuries in children and adolescents with ADHD and the
impact of ADHD medications: A systematic review and meta-analysis

3.2.1.Antecedentes

Se describen a continuacion los resultados de la revisidn sistematica y metandlisis para evaluar

la asociacion entre el TDAH vy el riesgo de padecer LNIs; y el efecto de la medicacién sobre este riesgo.
3.2.2.Metodologia

Estos resultados derivan de la metodologia descrita en el articulo: “Risk of unintentional
injuries in children and adolescents with ADHD and the impact of ADHD medications: protocol for a

systematic review and meta-analysis”, resumida en la seccion 3.1.
3.2.3.Resultados

Se combinaron los resultados de 114 bases de datos que incluyesen articulos publicados y
fuentes de literatura gris (“La Literatura Gris,” 2011) (tesis doctorales, actas de congresos, estudios no
publicados, etc.) hasta junio de 2017. De un conjunto de 2.801 referencias potencialmente relevantes,
qgue fueron evaluadas de forma independiente por dos investigadores 30 estudios se incluyeron
finalmente en el metanalisis de riesgo y 5 estudios en el metanalisis sobre el efecto de medicacion.
Para el andlisis del riesgo se combinaron estudios que evaluaban la asociacién entre el TADH y el riesgo
de lesiones y que aportaban OR o HR contralados por sexo en el disefio o en el andlisis. Tras combinar
28 estudios que aportaban OR, se alcanzé un tamafio muestral de 350.938 individuos con TDAH vy
4.055.620 individuos sin el trastorno. La OR combinada era de 1,53 (I.C. 95% =1,40-1,67). En el caso de
HR se analizaron 4 estudios (20.363 individuos con TDAH y 901.891 individuos sin el trastorno), con

una HR resultante de 1,39 (1.C. 95%: 1,06-1,86).

No se encontraron resultados estadisticamente significativos al realizar analisis de
metaregresion, en los que se investigaba el posible efecto modificador de distintas variables clinicas
de interés como la edad (B = -0,001; IC 95% = -0,069- 0,068; p = 0,984) o el sexo (B = 0,071; IC 95% =
-0,061-0,204; p = 0,205). Asimismo, se evalud la posible relaciéon de la comorbilidad psiquiatrica
(presencia de trastorno negativista desafiante o trastorno de conducta) en el riesgo de lesiones. Al
comparar, en el modelo de efectos fijos, los estudios que controlaban por la presencia de trastorno
negativista desafiante frente a estudios en los que no se controlaba, tampoco se encontrd una relacion

estadisticamente significativa (B = 0,32; 1IC 95% = -0,152 — 0,794; p = 0,119).

En la segunda parte del estudio se evalud el efecto de la medicacion en el riesgo de LNIs. Fue
especialmente importante evitar estudios que pudiesen presentar confusidn por sesgo de indicacién,
es decir aquellos articulos en los que se comparase a un grupo de pacientes no tratados con medicacidn

frente a otro grupo de pacientes en tratamiento; ya que en este caso la medicacion puede ser un
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marcador de la gravedad del trastorno. Asi se combinaron cuatro articulos que empleaban una
metodologia en la que cada individuo era su propio control y otro que evaluaba el riesgo a lo largo del
tiempo y grupos (metodologia “diferencia de las diferencias”). El medicamento mas cominmente
prescrito en estos estudios era el MPH (en 4 de los 5 estudios incluidos, el quinto estudio no reportaba
porcentajes de cada uno de los tratamientos farmacoldgicos). La combinacion de estos cinco estudios
llevé a un tamafio de efecto medio de 0,879 (1.C.95% = 0,838-0,922), resultante de combinar 13.524
individuos con TDAH. Este efecto protector se mantenia y no diferia sustancialmente del obtenido al
metanalizar Unicamente los cuatro estudios con metodologia auto-controlada (IRR= 0,898; I.C 95%:

0,851-0,948).
3.2.4.Conclusiones

Este estudio concluye que el TDAH esta asociado significativamente a un aumento del riesgo
de LNIs (OR 1,53; I.C. 95% =1,40-1,67) y que la medicacién empleada como tratamiento para el TDAH
tiene un efecto protector, reduciendo el riesgo relativo de sufrir una LNIs en un 12% en los periodos
que los pacientes con TDAH reciben medicacion frente a los no medicados. Por su disefio, el IRR
obtenido a partir de los cuatro estudios que empleaban metodologia auto-controlada indica una
proteccidén en el corto plazo. Por el contrario, los resultados encontrados en el Unico estudio que
empleaba la metodologia de “diferencia en las diferencias”, combinados conjuntamente con los
primeros (Dalsgaard et al., 2015a), indican que la medicacion también podria resultar en una
proteccién en el largo plazo, pero se requieren mas estudios para evaluar si el efecto protector de la

medicacion se mantiene en el tiempo.
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3.2.6.Imagenes suplementarias

Study Name

Bijur (1988): 2

Bijur (1988): 4

Bijur (1988): 6

Bijur (1988): 8

Bijur (1988): 9

Bijur (1988): 10

Bijur (1988): 11

Bijur (1988): 12

Bonander (2016a):

Bonander (2016b):

Bonander (2016b):

Brehaut (2003): 1

Bruce (2007): 1

Bruce (2007): 2

Bruce (2007): 3

Bruce (2007): 4

Bruce (2007): 5

Bruce (2007): 6

Christoffel (1996):

Christoffel (1996):

Christoffel (1996):

Constant (2014); 1

Constant (2014): 3

CPRD-HES: 1

2

2

3

Dalsgaard (2015): 1

Dalsgaard (2015): 2

Dudani (2010): 1

Dudani (2010): 2

Dudani (2010): 3

Dudani (2010): 4

Ghanizadeh (2008): 1

Jensen (1988): 1

Keyes (2014): 1

Lalloo (2003): 1

Lam 2006: 1

Lange (2016a): 1

Lange (2016b): 1

»
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OR

1.81

1.47

1.53

13

1.25

1.19

242

1.68

1.67

117

0.83

0.87

1.46

0.87

1.38

241

1.22

1.29

0.82

1.09

5.79

3.32

0.91

1.66

1.68

1.49

1.55

LBCI

148

129

0.62

1.09

109

0.77

0.97

0.36

0.44

0.64

0.38

0.9

1.24

114

122

123

0.53

0.84
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Figure S4 (Legend): Odds Ratios estimating the association between Unintentional Injury and ADHD.
Legend: a number identifying the study outcome follows study names. The area of each square is proportional to the

weight that the individual study contributed to the meta-analysis. Weights are from a RVE random-effects model. The
diamond indicates the overall weighted mean effect across all studies.
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Methods S1: Search in databases and syntax
We searched

PubMed (Medline Plus)

Scopus

Web of Science Core Collection,

the International Clinical Trials Registry Platform Search Portal

ClinicalTrial.gov

UNIKA (An institutional reference aggregator that searches in 114 databases listed in the
following section)

The following search syntax was used:

PubMed (Medline Plus) and Unika
(In relation to PubMed-Medline Plus, the search was not limited to any field. For Unika, the search was
limited to titles, keywords, and abstracts through the website options)

(ADHD OR adhd OR attention deficit disorder with hyperactivity OR syndrome hyperkinetic
OR hyperkinetic syndrome OR hyperactivity disorder OR hyperactive child syndrome OR childhood
hyperkinetic syndrome OR attention deficit hyperactivity disorders OR attention deficit hyperactivity
disorder OR adhd attention deficit hyperactivity disorder OR adhd OR overactive child syndrome OR
attention deficit hyperkinetic disorder OR  hyperkinetic disorder OR auention deficit disorder
hyperactivity OR attention deficit disorders hyperactivity OR child attention deficit disorder OR
hyperkinetic syndromes OR syndromes hyperkinetic OR hyperkinetic syndrome childhood) AND
((fracture OR fractures OR traumatism OR traumatisms OR traumatology OR wound OR wounds OR
drowning OR poisoning OR burning) OR ((trauma OR traumat* OR harm OR lesion OR lesions OR
injury OR injuries) AND (emergency OR emergency visit OR emergency room OR hospital OR
hospitaliz* OR er OR inpatient)))

Scopus

TITLE-ABS-KEY ((ADHD OR adhd OR *“attention deficit disorder with hyperactivity” OR
“syndrome hyperkinetic” OR “hyperkinetic syndrome™ OR “hyperactivity disorder” OR “hyperactive
child syndrome™ OR. *childhood hyperkinetic syndrome™ OR “attention deficit hyperactivity disorders™
OR *“attention deficit hyperactivity disorder™ OR “adhd attention deficit hyperactivity disorder™ OR adhd
OR “overactive child syndrome™ OR “attention deficit hyperkinetic disorder”™ OR “hyperkinetic disorder™
OR “attention deficit disorder hyperactivity”™ OR “attention deficit disorders hyperactivity™ OR *child
attention deficit disorder™ OR “hyperkinetic syndromes” OR “syndromes hyperkinetic” OR “hyperkinetic
syndrome childhood”) AND ((fracture OR fractures OR traumatism OR traumatisms OR traumatology
OR wound OR wounds OR drowning OR poisoning OR burning) OR ((trauma OR traumat* OR harm
OR lesion OR lesions OR injury OR injuries) AND (emergency OR “emergency visit” OR “emergency
room”™ OR hospital OR hospitaliz* OR er OR inpatient))))

Web of Science (Core Collection)

TS= ((ADHD OR adhd OR *“attention deficit disorder with hyperactivity” OR *syndrome
hyperkinetic” OR “hyperkinetic syndrome™ OR “hyperactivity disorder”™ OR “hyperactive child
syndrome™ OR “childhood hyperkinetic syndrome™ OR “attention deficit hyperactivity disorders™ OR
“attention deficit hyperactivity disorder”™ OR “adhd attention deficit hyperactivity disorder”™ OR adhd OR
“overactive child syndrome”™ OR “attention deficit hyperkinetic disorder” OR “hyperkinetic disorder” OR
“attention deficit disorder hyperactivity” OR *“attention deficit disorders hyperactivity” OR *“child
attention deficit disorder” OR “hyperkinetic syndromes™ OR “syndromes hyperkinetic” OR “hyperkinetic
syndrome childhood™) AND ((fracture OR fractures OR traumatism OR traumatisms OR traumatology
OR wound OR wounds OR drowning OR poisoning OR burning) OR ((trauma OR traumat®* OR harm
OR lesion OR lesions OR injury OR injuries) AND (emergency OR “emergency visit” OR “emergency
room” OR hospital OR hospitaliz* OR er OR inpatient)))) OR TI=((ADHD OR adhd OR “attention
deficit disorder with hyperactivity” OR *“syndrome hyperkinetic” OR “hyperkinetic syndrome” OR
“hyperactivity disorder” OR “hyperactive child syndrome™ OR “childhood hyperkinetic syndrome™ OR
“attention deficit hyperactivity disorders” OR “attention deficit hyperactivity disorder” OR “adhd
attention deficit hyperactivity disorder™ OR. adhd OR “overactive child syndrome™ OR “attention deficit
hyperkinetic disorder” OR “hyperkinetic disorder” OR “attention deficit disorder hyperactivity”™ OR
“attention deficit disorders hyperactivity” OR “child attention deficit disorder”™ OR “hyperkinetic

=]
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syndromes™ OR “syndromes hyperkinetic™ OR “hyperkinetic syndrome childhood™) AND ((fracture OR
fractures OR traumatism OR traumatisms OR traumatology OR wound OR wounds OR drowning OR
poisoning OR burning) OR ((trauma OR traumat® OR harm OR lesion OR lesions OR injury OR injuries)
AND (emergency OR “emergency visit” OR “emergency room™ OR hospital OR hospitaliz* OR er OR
inpatient)))

Methods S2: Databases included in the Unika Service

A search was carried out in UNIKA (http://www.unav.eduw/en/web/biblioteca), an institutional reference
aggregator that uses the EBSCO discovery service
(http://support.ebsco.com/help/index.php?lang=en&int=eds) to provide a combined list of references
from both internal (library) and external (database vendors) sources. The databases included in the
biomedical sciences profile of the Unika Service from the University of Navarra are listed here in

alphabetical order:

1. Academic Search Index (asx) 37. EThOS
2. AccessAnesthesiology 38. EU Bookshop (edseub)
3. AccessMedicine 39. European Union Open Data Portal
4. AccessPediatrics 40. Europeana
5. AccessScience 41. Expanded Academic ASAP
6. AccessSurgery 42. Films on Demand
7.  Ambrose Digital Library 43. Fuente Académica Premier (fua)
8. ASM Handbooks Online (edsaho) 44. Gale Cengage Learning, Health &
9. ASM Medical Materials Database Wellness Resource Center
10. ASM Micrograph Database 45. Gale Virtual Reference Library
11. BioOne Online Journals 46. Gallica Bibliothéque Numérique
12. Books at ISTOR 47. Google Book Search (fe33417¢)
13. British Library Document Supply 48. GreenFILE (8gh)
Centre Inside Serials & Conference 49, Harvard Library Bibliographic Dataset
Proceedings (edsbl) (edshlc)
14, British Standards Online 50. HathiTrust (edshtl)
15. Business Source Complete 51. Henry Stewart Talks
16. Canadian Electronic Library 52. HighWire Press (fa0f9666)
17. Catilogo de la Biblioteca de la 53. Idunn.no
Universidad de Navarra (catD0378a) 54. IndianJournals.com
18. Center for Research Libraries 55. Informit Health Collection (edsihc)
19. ChemSpider 56. Iprbooks
20. China/Asia On Demand 57. JSTOR (fd43b2al)
21. CINAHL (cin20) 58. JSTOR Life Sciences (edsjls)
22, CogPrints 59. KERIS Theses & Dissertations
23. Credo Reference Collections (edscrc) (edsker)
24, DADUN (irD0048a) 60. Knigafund.ru (edskig)
25. DASH 61. Korean Studies Information Service
26. Data-Planet Statistical Datasets & System (KISS) (edskis)
Statistical Ready Reference 62. LexisNexis Academic: Law Reviews
27. Dialnet (edslex)
28. Directory of Open Access Journals 63. Maruzen eBook Library
(edsdoj) 64. McGraw-Hill
29, eArticle 65. Medical Online
30. eBook Academic Collection 66. Medical Online E-books
(EBSCOhost) {e000xww) 67. Medical Online-E
31. eBook Collection (EBSCOhost) 68. MEDLINE (cmedm)
(nlebk) 69. Minority Health Archive (edsuph)
32. EconLit (ecn) 70. NARCIS
33. EDS Foundation Index (eda) 71. Networked Digital Library of Theses &
34, eLibro Premium Dissertations (edsndl)
35. ERIC (eric) 72. NORA (Norwegian Open Research
36. eScholarship (edssch) Archive)
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73. OAlster (edsoai)

74. OIS vid Lunds Universitet (edsojs)

75. Ovid Journals Full Text Medical
Research Database (fb0698e8)

76. Oxford Bibliographies Online

77. Oxford Clinical Psychology

78. Oxford Handbooks Online (edsoho)

79. Oxford Medicine Online

80. Oxford Reference (edsoro)

81. Oxford Scholarship Online (edsoso)

82. ProQuest Dissertations and Theses
(fb458d87)

83. PsycARTICLES (edspdh)

84. PsycBOOKS (edspzh)

85. PsycCRITIQUES (edspvh)

86. PsycheVisual

87. Psychology and Behavioral Sciences
Collection (pbh)

88. PsycINFO (psyh)

89. Publisher Provided Full Text Searching
File (edb)

90. PubMed Central (fd5a6824)

91. R2 Digital Library

92. RACO

93, RECERCAT

94. ReferenceSearch (edsref)

95. ROMPP Online

96. SA ePublications Service

97. SAGE Research Methods Datasets

98. SAGE Video

99, Scielo

100.Scielo Books

101.Science Citation Index (edswsc)

102.ScienceDirect (edselp)

103.Scopus

104.Social Sciences Citation Index
(edswss)

105.Springer Science+Business Media,
SpringerProtocols

106.STAT!Ref

107.Supplemental Index (edo)

108.SveMed+ (edssmd)

109. Torrossa

110.TOXNET: GENETOX

111 TOXNET: TOXLINE

112.University Library Online -
Yuusepcuterckas oOubnuorexa onnaiin

113.World Bank eLibrary (edswb
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Methods S3: Risk of bias (Items from the Newcastle-Ottawa Scale)

Studies comparing injured-non injured (case-control studies)
Selection

1) Is the case definition adequate?

a) yes, with independent validation * (acute injury or record linkage+interview or other validation)
b) yes, eg record linkage or based on self-reports

¢) no description

2) Representativeness of the cases
a) consecutive or obviously representative series of cases®
b) potential for selection biases or not stated

3) Selection of Controls
a) community controls *
b) hospital controls

¢) no description

4) Definition of Controls
a) no history of disease (endpoint) *
b) no description of source

Comparability (up to 2 stars)

1) Comparability of injured and non-injured individuals on the basis of the design or analysis (Note: all
articles should control sex for inclusion).

a) study controls for AGE and COMORBIDITY **

b) study controls for AGE *

¢) study controls for COMORBIDITY *

Exposure (ADHD)

1) Ascertainment of ADHD

a) secure record (eg surgical records) or data linkage *

b) structured interview *

¢) written self-report, (not codified) medical history or clinical questionnaire
d) no description

2) Same method of ascertainment for cases and controls
a) yes *
b) no

3) Non-Response rate

a) same rate for both groups *

b) non respondents described

¢) rate different and no designation
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Cohort studies

Selection

1) Representativeness of the exposed cohort. Individuals with ADHD are

a) truly representative of the average child with ADHD in the community *

b) somewhat representative of the average child with ADHD in the community (individuals may differ
slightly from the typical ADHD child)*

¢) selected group of users eg only medicated ADHD, all ADHD+Comorbidity, only one sex, only
hospitally-treated ADHD...

d) no description of the derivation of the cohort

2) Selection of the non-exposed cohort (individuals without ADHD)
a) drawn from the same community as the exposed cohort *

b) drawn from a different source

¢) no description of the derivation of the non-exposed cohort

3) Ascertainment of ADHD

a) secure record (eg surgical records) or data linkage *

b) structured interview *

¢) written self-report, (not codified) medical history or clinical questionnaire
d) no description

4) Demonstration that outcome of interest was not present at start of study: IRRELEVANT IN OUR
CASE THAT ADHD IS PRESENT BEFORE STUDY STARTS

a) yes *

b) no

Comparability (up to 2 stars)

1) Comparability of individuals with ADHD and no ADHD on the basis of the design or analysis (NOTE:
all studies should control for sex)

a) study controls for AGE and comorbidity **

b) study controls for AGE *

¢) study controls for comorbidity *

Outcome

1) Assessment of the injuries

a) independent blind assessment * (NOT RELEVANT IN OUR CASE )
b) record linkage *

c) self-report

d) no description

2) Adequacy of follow up of cohorts

a) complete follow up - all subjects accounted for *

b) subjects lost to follow up unlikely to introduce bias - small number lost - >80 % follow up, or
description provided of those lost) *

¢) follow up rate < 80% and no description of those lost

d) no statement
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Cross-sectional studies

Selection

1) Representativeness of the exposed cohort. Individuals with ADHD are

a) truly representative of the average child with ADHD in the community *

b) somewhat representative of the average child with ADHD in the community (individuals may differ
slightly from the typical ADHD child)*

c) selected group of users eg only medicated ADHD, all ADHD+Comorbidity, only one sex, only
hospitally-treated ADHD...

d) no description of the derivation of the cohort

2) Selection of the non-exposed cohort (individuals without ADHD)
a) drawn from the same community as the exposed cohort *

b) drawn from a different source

¢) no description of the derivation of the non-exposed cohort

3) Ascertainment of ADHD

a) secure record (eg surgical records) or data linkage *

b) structured interview *

¢) written self-report, (not codified) medical history or clinical questionnaire
d) no description

4) Demonstration that outcome of interest was not present at start of study: IRRELEVANT IN OUR
CASE THAT ADHD IS PRESENT BEFORE STUDY STARTS

a) yes *

b) no

Comparability (up to 2 stars)

1) Comparability of individuals with ADHD and no ADHD on the basis of the design or analysis (NOTE:
all studies should control for sex)

a) study controls for AGE and comorbidity **

b) study controls for AGE *

¢) study controls for comorbidity *

Outcome

1) Assessment of the injuries

a) independent blind assessment * (NOT RELEVANT IN OUR CASE )
b) record linkage *

¢) self report

d) no description

2) Non-respondents:

a) Comparability between respondents and non-respondents characteristics is established, and the
response rate is satisfactory. *

b) The response rate is unsatisfactory, or the comparability between respondents and non-respondents is
unsatisfactory.

¢) No description of the response rate or the characteristics of the responders and the non-responders.
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Methods S4: Outcome selection and data extraction

The primary outcome was the odds ratios (ORs) of suffering one or more unintentional injuries in
individuals with compared to those without ADHD. Unintentional injuries had to be evaluated at a
medical setting. When ORs were not directly reported in the paper, we calculated them if the paper
reported data to compute them. Hazard ratios (HRs) obtained from Cox Proportional Hazards Models
were an additional outcome measure of interest. While our scoping of the literature indicated that studies
with this outcome were unusual, arguably HRs have the advantage to be independent from the time of
follow-up.

For our second meta-analysis (effect of medication), the primary outcome was the incident rate ratio
(IRR) derived from self-controlled methodology during intervals of medication intake compared to
periods without medication.

If effect measures other than OR, HR or IRR were reported, and ORs (or IRRs for the medication case)
could not be calculated from the data in the studies, authors were contacted at least twice (one month
apart) to try to gather relevant data. Authors of studies that used ADHD questionnaires without a
dichotomous threshold were also contacted to gather data in a usable format for the present meta-analysis.

All articles considered appropriate were read independently by at least two authors who extracted the key
information and included it in a Microsoft Excel document, with a third senior author acting as an
arbitrator when consensus on discrepancies was not reached. A training session was provided for all
researchers involved in data coding.

Extracted information included:

author

Jjournal

year of publication

country(ies) where the study was conducted

specific study location such as region or hospital when applicable

type of study (cross-sectional, case-control, cohort, or clinical trial)

temporal sequence (prospective, retrospective or cross sectional)

duration of follow-up

participants enrolment (consecutive, non-consecutive)

setting (clinical vs. epidemiological population study)

year of data acquisition

sample size (ADHD and non-ADHD separately)

age (ADHD and non-ADHD separately)

sex distribution (ADHD and non-ADHD separately)

ethnicity (ADHD and non-ADHD separately)

socio-demographic status (ADHD and non-ADHD separately)

characteristics of participants without ADHD (No ADHD, no ADHD nor other conditions, or

comparisons with diagnostic categories other than ADHD)

psychiatric comorbidities (ADHD and non-ADHD separately)

* method to establish the diagnosis of ADHD (self-reported diagnosis, diagnosis recorded in
medical files/registry, structured or semi-structured interview according to DSM or ICD,
questionnaires, questionnaire of symptoms, per medication usage, or positive answer to the
question: “Have you ever been told you have ADHD?")

e medication status of individuals with and without ADHD (type of medication and percentage of
treated participants)

* freatment setting (acute care hospitals, emergency facilities, general practice, medical specialist,
or other, including extended care facilities such as nursing homes, offices, schools and
communities)

* method to document injuries (registry, acute treatment, through expert retrospective analysis or
self-report)

* type of injury (traumatology, traffic injuries, drowning, poisoning, burns and chemical, other
unintentional, self-induced, any kind of accidental injury or any kind of injury)

e raw number of accidents (ADHD and non-ADHD separately)

® & & & & & & 8 8 s



Risk of unintentional injuries in children and adolescents with ADHD and the impact of 67
ADHD medications: A systematic review and meta-analysis

Supplementary Information. Neuroscience and Biobehavioral Reviews 84 (2018) 63-71

Doi: https://doi.org/10.1016/.neubiorev.2017.11.007
*  OR (or HR) of suffering an unintentional injury in ADHD individuals vs. children and
adolescents without ADHD
* confidence intervals for the outcome measure
* covariates controlled by design in each study
e covariates controlled statistically in each study

We extracted information on multiple outcomes per article. We coded outcomes from different age or sex
groups, multiple control groups, varying diagnosis techniques or statistical models.

If the confidence interval was not reported for an outcome. we used, when available, the variance
estimates for other outcomes reported in the same study; otherwise, the mean variance was used.

Methods S5: Additional details on statistical analysis

Definition of the most general and controlled outcome(s) for a study

Multiple outcomes fulfilling our inclusion criteria were expected for many of the studies. Any outcome
usable in any analysis was extracted. However, the main comparisons in our study were carried out using
the most general and controlled outcome(s) from each study. With “most general”, we refer to the
outcomes that better reflect the average population from all outcomes present in the study. For example, if
there was an outcome that included both boys and girls and then, outcomes that separately reported risk
ratios between sexes, we considered the former the most general. If, however, for a given study we could
only find an outcome in boys or girls, this was considered the most general. It must be noted that there
could be more than one “most general outcome™: this was the case for example when outcomes for
ADHD defined according to two valid diagnostic strategies (according to our inclusion criteria) were
reported. With “most controlled” outcome, we refer to the outcome that statistically controlled for more
confounders when there were several most general outcomes that only differed in the statistical model
used to obtain them. However, it must be noted that if an article only reported uncontrolled outcomes,
they were considered the most controlled ones.

Heterogeneity and small sample bias
A single effect size per study was used to calculate the degree of between-study heterogeneity and the risk
of small-sample bias. The most general and statistically controlled outcome per study was used. If there
was more than one possible outcome fulfilling these criteria, the outcome to be analysed was chosen at
random from the available outcomes.

Dependency among outcomes (Robust Variance Estimation)

In standard meta-analytical procedures, effect sizes are assumed independent. Whereas a common way to
deal with non-independence is to compute a mean outcome and use it in the meta-analysis,(Borenstein et
al., 2009) this approach leaves out potentially relevant information. A way to address this issue is to use
Robust Variance Estimation (RVE), a relatively novel statistical technique that models the nested
structure between outcomes (including dichotomous ones, such as OR or HR) of the same study.(Hedges
et al., 2010; Tipton, 2015, 2013) Whereas this method yields valid results regardless of the weights used,
a strategy using approximate inverse-variance weights has been proposed for efficiency purposes. In this
approach, a random-effects model with variation of effect sizes between studies (1°) and equicorrelation
(Rho) between same-study effect sizes (i) is assumed.(Hedges et al., 2010) We used Rho=0.8, similarly
to previous studies,(deVibe et al., 2012) although these same studies and simulations by the RVE authors
have shown little change with different values of p.(Linck et al., 2014) Moreover, we carried oul a
sensitivity analysis with varying levels of p to check the influence of such decision.(Hedges et al., 2010)
RVE has been implemented in Stata and R and there are published guidelines for its use.(Tanner-Smith et
al., 2016: Tanner-Smith and Tipton, 2014) These implementations include an improved estimation for
small samples.(Tipton, 2015) We used RVE for the inference of a mean effect size and meta-regression
analyses. Regarding meta-regression, as degrees of freedom are obtained from the number of studies
(instead of outcomes) and variables are likely to be correlated, it was performed separately for each
variable (bivariate regressions).

Subgroup analyses and meta-regression for the meta-analysis of risk
We describe here analyses carried out in greater detail than in main article. All analyses were pre-
specified in protocol.

Sensitivity analyses:



68

Publicaciones

Supplementary Information. Neuroscience and Biobehavioral Reviews 84 (2018) 63-71

Doi: https://doi.org/10.1016/j.neubiorev.2017.11.007

Including only controlled outcomes from the most general and controlled outcomes

Including only uncontrolled outcomes from the most general and controlled outcomes

Including all most general outcomes (independently of whether they were the most controlled
ones)

Excluding case-control studies (comparing injured vs. Non-injured individuals)

Excluding studies in which injuries were self-reported.

Included only studies using the most rigorous definitions of adhd (dsm, icd, registry or clinical
history) and non-ADHD (excluding studies with clinical control groups).

Including only articles with data originating before the year 2000.

Including only articles with data originating after the year 2000.

Including only corrected or uncorrected outcomes.

Limiting outcomes to those included in studies with a follow-up of less than a year

Limiting outcomes to those included in studies with a follow-up of more than a year

Limiting outcomes to those in which the effect of comorbid of ODD and CD has been controlled

Meta-regression analyses:

Considering as dependent variable the NOS number of stars

Considering as dependent variable age (ideally the mean or median of the whole group,
otherwise mid-point in the interval of ages: whenever the age at data acquisition was 1 year apart
or less from the injury it was accepted as the age at injury)

Considering as dependent variable percentage of medicated ADHD individuals

Considering as dependent variable prevalence of ADHD (percentage of ADHD that a given
diagnostic strategy yields in a cohort)

Comparing effect sizes between sexes.

Comparing the effect sizes of outcomes in which the effect of comorbidity with ODD and CD
had been controlled to those in which it had not been controlled.

Meta-analysis on the effect of medication

For the “medication meta-analsysis”, a generalized linear mixed model using the Poisson distribution
with the log link function would have been desirable.(Bagos and Nikolopoulos, 2009) However, this
analysis requires the total time of observation. Despite contacting authors of the studies, we were not able
to get such data for two articles and hence a classical fixed effects model(DerSimonian and Laird, 1986)
(due to the small number of studies and the similarity of designs) was carried out. Sensitivity analysis was
limited to testing a random effects model with the same study.

10
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Reference

Reason

Acar E, Dursun OB, Esin IS, Ogﬁtlij H, Ozcan H, Mutlu M.
Unintentional Injuries in Preschool Age Children. Medicine (Baltimore).
2015;94(32):e1378.

It does not relate
ADHD to injuries

Adeel S, Cryan E. Prevalence of the symptoms of attention deficit
hyperactivity disorder in adults attending fracture and general out-
patient clinics. J Neural Transm. 2007;114(7):LXII-LXIV.

No control group

Adeyemo BO, Biederman J, Zafonte R, et al. Mild Traumatic Brain
Injury and ADHD: A Systematic Review of the Literature and Meta-
Analysis. J Atten Disord. 2014;18(7):576-584.

A Meta-analysis

Aduen PA, Kofler MJ, Cox DJ, Sarver DE, Lunsford E. Motor vehicle
driving in high incidence psychiatric disability: Comparison of drivers
with ADHD, depression, and no known psychopathology. J Psychiatr
Res. 2015;64:59-66.

Adults

Alden NE, Rabbitts A, Rolls JA, et al. Burn injury in patients with early-
onset neurological impairments: 2002 ABA paper. J Burn Care Rehabil.
2004;25(1):107-111.

It does not relate
ADHD to injuries

" Altun C, Guven G, Akgun OM, Acikel C. Dental injuries and attention-
deficit/hyperactivity disorder in children. Spec Care Dentist.
2012;32(5):184-189.

| Diagnosis is made by

sequels of trauma

Amanullah S, Mello M, Aronson S, King C, Tai M, Becker BM. 404 The
Prevalence of Injury Vs. lliness in Children With and Without
ADD/ADHD Presenting for Treatment to Pediatric Emergency
Departments. Abstracts of the 25th SAEM (Society for Academic
Emergency Medicine) Annual Meeting. May 14-18, 2013. Atlanta,
Geor. Acad Emerg Med. 2013;20 Supp! 1:5164.
Amiri S, Sadeghi-Bazargani H, Nazari S, Ranjbar F, Abdi S. Attention
deficit/hyperactivity disorder and risk of injuries: a systematic review
and meta-analysis. J Inj Violence Res. 2017;9(2).

Sex was not
controlled for

A Meta-analysis

Anderson L, Monhollen L, Warden G, Kagan R. Attention Defecit
Hyperactivity Disorder in the Pediatric Burn Patient. In: Journal Of Burn
Care And Research. Vol 19. ; 1998:268.

No control group

Anderson M, Stea JB, Weston CG. ADHD and Injury. Psychiatric
News.

Not empirical study

Avsar A, Akbas S, Ataibis T. Traumatic dental injuries in children with
attention deficit/hyperactivity disorder. Dent Traumatol. 2009;25(5):484-
489.

No control group

Ayaz M, Ayaz AB, Soylu N. Socio-demographic and behavioral factors
related to unintentional injuries in preschool children diagnosed with
attention-deficit/hyperactivity disorder. Bull Clin Psychopharmacol.
2015;25(2):1.

No control group

Badger K, Anderson L, Kagan RJ. Attention deficit-hyperactivity
disorder in children with burn injuries. J Burn care Res. 2008;29(5):724-
729.

No control group

Bakhshaee M, Hebrani P, Shams M, Salehi M, Ghaffari A, Rajati M.
Psychological status in children with ear and nose foreign body
insertion. Int J Pediatr Otorhinolaryngol. 2017;92:103-107.

Sex was not
controlled for

Bani M, Bodur H, Kapci EG. Are behaviour risk factors for traumatic
dental injuries in childhood different between males and females? Eur J
Paediatr Dent. 2015;16(1):29-32.

Barkley RA, Guevremont DC, Anastopoulos AD, DuPaul GJ, Shelton
TL. Driving-related risks and outcomes of attention deficit hyperactivity
disorder in adolescents and young adults: a 3- to 5-year follow-up
survey. Pediatrics. 1993:92(2):212-218.

Diagnosis is made by
sequels of trauma

Adults

Barkley RA. Accidents and attention-deficit/hyperactivity disorder. Econ
Neurosci. 2001;3(4):64-68.

Not empirical study
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Reference

Reason

Barkley RA. ADHD and Accident Proneness. (Cover story). ADHD Rep.
2002:10(2):2-6.

Not empirical study

Barkley RA. Major life activity and health outcomes associated with
attention-deficit/hyperactivity disorder. J Clin Psychiatry. 2002;63 Suppl
1:10-15.

Not empirical study

Bayar H, Coskun E, Oner V, et al. Association between penetrating eye
injuries and attention deficit hyperactivity disorder in children. Br J
Ophthalmol. 2015;99(8):1109-1111.

Scales without
threshold

Biederman J, Faraone SV. Attention-deficit hyperactivity disorder.
Lancet 2005; 366:237-248.

Not empirical study

Bijur PE, Stewart-Brown S, Butler N. Child behavior and accidental
injury in 11,966 preschool children. Am J Dis Child. 1986;140(5):487-
492.

Pre-schoolers

Bimstein E, Wilson J, Guelmann M, Primosch R. Oral characteristics of
children with attention-deficit hyperactivity disorder. Spec Care Dent.
2008;28(3):107-110.

Diagnosis is made by

sequels of trauma

Blomqvist M, Holmberg K, Fernell E, Dahlléf G. A retrospective study of
dental behavior management problems in children with attention and
learning problems. Eur J Oral Sci. 2004;112(5):406-411.

It does not relate
ADHD to injuries

Blomgvist M, Holmberg K, Fernell E, Ek U, Dahlléf G. Oral health,
dental anxiety, and behavior management problems in children with
attention deficit hyperactivity disorder. Eur J Oral Sci. 2006;114(5):385-
390.

Bloom B, Jones LI, Freeman G. Summary health statistics for U.S.
children: National Health Interview Survey, 2012. Vital Health Stat 10.
2013;10(258):1-81.

It does not relate
ADHD to injuries

Itdoes notrelate

ADHD to injuries

Bonfield CM, Stoklosa JB. Attention deficit hyperactivity disorder and
traumatic brain injury: Connections, predictors, and outcomes. In:
Lépez-Munoz F, Alamo-Génzélez C, eds. Attention Deficit Hyperactivity
Disorder (ADHD): Epidemiology, Treatment and Prevention. Nova
Science Publishers, Inc.; 2015:283-292.

Outcome: traumatic
brain injury

Bradbury K, Janicke DM, Riley AW, Finney JW. Predictors of
unintentional injuries to school-age children seen in pediatric primary
care. J Pediatr Psychol. 1999;24(5):423-433.

It does not relate
ADHD to injuries

Brenner RA, Taneja GS, Schroeder TJ, Trumble AC, Moyer PM, Louis

Data are not

GMB. Unintentional injuries among youth with developmental dichotomous
disabilities in the United States, 2006-2007. Int J Inj Contr Saf Promot.
2013;20(3):259-265.

Breslin FC, Pole JD. Work injury risk among young people with learning | Adults

disabilities and attention-deficit/hyperactivity disorder in Canada. Am J
Public Health. 2009;99(8):1423-1430.

Brook U, Boaz M. Adolescents with attention deficit and hyperactivity
disorder/learning disability and their proneness to accidents. Indian J
Pediatr. 2006;73(4):299-303.

It does not relate
ADHD to injuries

Bruce BS, Ungar M, Waschbusch D a. Perceptions of risk among
children with and without attention deficit/hyperactivity disorder. Int J Inj
Contr Saf Promot. 2009;16(4):189-196.

It does not relate
ADHD to injuries

Bussing R, Menvielle E, Zima B. Relationship between behavioral
problems and unintentional injuries in US children. Findings of the 1988
National Health Interview Survey. Arch Pediatr Adolesc Med.
1996:;150(1):50-56.

Sex was not
controlled for

Byrne JM, Bawden HN, Beattie T, DeWolfe NA. Risk for injury in
preschoolers: Relationship to attention deficit hyperactivity disorder.
CHILD Neuropsychol. 2003;9(2):142-151.

Pre-schoolers

Cairney J. Deficits in attention, motor control, and perception and
increased risk of injury in children. Dev Med Child Neurol.
2014,56(11):1040-1041.

Not empirical study

Cakmak M, Gollu G, Boybeyi O, et al. Cognitive and behavioral

Scales without
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Reference
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characteristics of children with caustic ingestion. J Pediatr Surg.
2015;50(4):540-542.

threshold

Celenk F, Gokcen C, Celenk N, Baysal E, Durucu C, Kanlikama M.
Association between the self-insertion of nasal and aural foreign bodies
and attention-deficit/hyperactivity disorder in children. Int J Pediatr
Otorhinolaryngol. 2013;77(8):1291-1294.

It does not relate
ADHD to injuries

Chang Z, Lichtenstein P, D'Onofrio BM, Sjélander A, Larsson H. Adults
Serious transport accidents in adults with attention-deficit/hyperactivity

disorder and the effect of medication: a population-based study. JAMA
psychiatry. 2014:71(3):319-325.

Chang Z, Quinn PD, Hur K, et al. Association Between Medication Use | Adults

for Attention-Deficit/Hyperactivity Disorder and Risk of Motor Vehicle
Crashes. JAMA Psychiatry. 2017,74(6):597.

Chasle V, Riffaud L, Longuet R, et al. Mild head injury and attention
deficit hyperactivity disorder in children. Child's Nerv Syst.
2016:32(12):2357-2361.

Outcome: traumatic
brain injury

Chau YCY, Lai KYC, McGrath CPJ, Yiu CKY. Oral health of children
with attention deficit hyperactivity disorder. Eur J Oral Sci.
2017;125(1):49-54.

Diagnosis is made by
sequels of trauma

Chen G, Smith GA, Deng S, Chen D, Kelleher K, Xiang H.
Psychological symptoms and nonfatal unintentional injuries among
Chinese adolescents: A prospective study. J Adolesc Heal.
2005;37(6):460-466.

It does not relate
ADHD to injuries

Chen G, Smith GA, Ranbom L, Sinclair SA, Xiang H. Incidence and
pattern of burn injuries among children with disabilities. J Trauma.
2007;62(3):682-687.

It does not relate
ADHD to injuries

Chien W-C, Chung C-H, Lin F-H, et al. The risk of injury in adults with
attention-deficit hyperactivity disorder: A nationwide, matched-cohort,
population-based study in Taiwan. Res Dev Disabil. 2017,65:57-73.

Adults

Chiu H-J, Chan C-L, Hsu J-C, et al. Nationwide retrospective cohort
survey of orthopedic injuries in members of the Taiwanese population
with psychiatric disorders, 2000-2005. J Orthop Sci. 2013;18(3):456-
464.
Chou I-CCI-C, Lin C-G( 3 ) C-CC, Sung F-C( 3 ) F-CCF-C, et al.
Attention-deficit hyperactivity disorder increases the risk of deliberate
self-poisoning: A population-based cohort. Eur Psychiatry.

| 2014:29(8):523-527.

Adults

Outcome:
intoxications

Connolly A, Fielding J, Papadopoulos N, McGinley J, Murphy A,
Rinehart NJ. Factors Associated With Accidental Injuries in Children
With ADHD-Combined Type: More Than a Motor Problem? J Atten
Disord. March 2016. doi:10.1177/1087054716633857.

‘Data are not

dichotomous

Cook NE, Huang DS, Silverberg ND, et al. Baseline cognitive test
performance and concussion-like symptoms among adolescent
athletes with ADHD: examining differences based on medication use.
Clin Neuropsychol. April 2017:1-12.

Qutcome: traumatic
brain injury

Cronin KJ, Butler PEM, McHugh M, Edwards G. A 1-year prospective

study of burns in an Irish paediatric burns unit. Burns. 1996;22(3):221-
224,

Cronin SD, Gottschlich MM, Gose LM, Kagan RJ. Zolpidem and Sleep
in Pediatric Burn Patients with Attention Deficit’/Hyperactivity Disorder.
Pediatr Nurs. 2015;41(3):132-134,140.

No control group

It does not relate
ADHD to injuries

Crujeiras Martinez V, Gonzalez Pineiro Y, Perez Gay L, et al. [Do we
have to wait for a child to suffer a serious injury to suspect a
hyperactivity/attention deficit disorder? A case-control study of patients
admitted to PICU]. An Pediatr (Barc). 2013;78(1):67-68.

Sex was not
controlled for

Cuffe SP, Moore CG, McKeown R. ADHD and health services
utilization in the national health interview survey. J Atten Disord.
2009;12:330-340.

It does not relate
ADHD to injuries
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Reference
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Schwebel DC, Tavares CL, Lucas EK, Bowling EB, Hodgens JB.
Unintentional Injury Risk in Children with Externalizing Behavior
Disorders at Summer Gamp. J Clin Psychol Med Settings.
2007:14(2):145-151. ] o
Dalsgaard S, Nielsen HS, Simonsen M. Consequences of ADHD
medication use for children’s outcomes. J Health Econ. 2014,37:137-
151.

No control group

It does not relate
ADHD to injuries

Davidson LL, Hughes SJ, O'Connor PA. Preschool behavior problems
and subsequent risk of injury. Pediatrics. 1988;82(4):644-651.

Outcome measure is
different from OR or
HR

Davidson LL, Taylor EA, Sandberg ST, Thorley G. Hyperactivity in
school-age boys and subsequent risk of injury. Pediatrics.
1992;90(5):697-702.

Outcome measure is
different from OR or
HR

Davidson LL. Hyperactivity, antisocial behavior, and childhood injury: a
critical analysis of the literature. J Dev Behav Pediatr. 1987;8(6):335-
340.

Not empirical study

De Ridder A, De Graeve D. Healthcare use, social burden and costs of
children with and without ADHD in Flanders, Belgium. Clin Drug
Investig. 2006;26(2):75-90.

Data are not
dichotomous

DeBar LL, Lynch FL, Boles M. Healthcare use by children with attention
deficit/hyperactivity disorder with and without psychiatric comorbidities.
J Behav Health Serv Res. 2004,31(3):312-323.

DiScala C, Lescohier |, Barthel M, et al. Injuries to children with
attention deficit hyperactivity disorder. Pediatrics. 1998;102(6):1415-
1421,

It does not relate
ADHD to injuries

No control group

Doupnik SK, Lawlor J, Zima BT, et al. Mental Health Conditions and
Medical and Surgical Hospital Utilization. Pediatrics. 2016;138(6).
doi10.1542/peds.2016-2416.

Downey LVA, Zun LS. Identifying Undiagnosed Pediatric Mental lliness
in the Emergency Department. Pediatr Emerg Care. April 2017.
doi:10.1097/PEC.0000000000001151.

It does not relate
ADHD to injuries

It does not relate
ADHD to injuries

du Rietz E, Kuja-Halkola R, Brikell |, et al. Predictive validity of parent-
and self-rated ADHD symptoms in adolescence on adverse
socioeconomic and health outcomes. Eur Child Adolesc Psychiatry.
2017:1-11. doi:10.1007/s00787-017-0957-3.

Adults

Dunne RG, Asher KN, Rivara FP. Injuries in young people with
developmental disabilities: comparative investigation from the 1988
National Health Interview Survey. Ment Retard. 1993:31(2):83-88.

It does not relate
ADHD to injuries

Erdogan M, Desteli EE, Imren Y, Yuce M, Buyukceran |, Karadeniz E.
Is attention deficit and hyperactivity disorder a risk factor for sustaining
fractures of proximal humerus? Acta Chir Orthop Traumatol Cech.
2014;81(3):221-226.

No control group

Ertan C, Ozcan OO, Pepele MS. Paediatric trauma patients and
attention deficit hyperactivity disorder: correlation and significance.
Emerg Med J. 2012;29(11):911-914.

Scales without
threshold

Farmer JE, Peterson L. Injury risk factors in children with attention
deficit hyperactivity disorder. Health Psychol. 1995;14(4):325-332.

It does not relate
ADHD to injuries

Finlayson J, Morrison J, Jackson A, Mantry D, Cooper SA. Injuries, falls
and accidents among adults with intellectual disabilities. Prospective
cohort study. J Intellect Disabil Res. 2010;54(11):966-980.

It does not relate
ADHD to injuries

Freid VM, Makuc DM, Rooks RN. Ambulatory health care visits by
children: principal diagnosis and place of visit. Vital Health Stat 13.
1998;(137)(137):1-23.

No control group

Fritz KM, Butz C. Attention Deficit/Hyperactivity Disorder and pediatric
burn injury: important considerations regarding premorbid risk. Curr
Opin Pediatr. 2007:19(5):565-569. ]

Fuller EM. Injury-prone children. Am J Orthopsychiatry.
1948;18(4):708-723.

Not empirical study

It does not relate
ADHD to injuries
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Gaines BA, Cassidy L, Ford HR. Abstract: Does preexisting mental
iliness influence ocutcome in pediatric trauma? J Surg Res.
| 2004;121:284-285.

No control group
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psychological comorbidity, and injury requiring medical attention. Ann
Allergy, Asthma Immunol. 2014;112(6):525-532.

Pre-schoolers

Garzon DL, Huang H, Todd RD. Do Attention Deficit/Hyperactivity
Disorder and Oppositional Defiant Disorder Influence Preschool
Unintentional Injury Risk? Arch Psychiatr Nurs. 2008;22(5):288-296.

Pre-schoolers

Garzon DL. Author’s response to letter regarding unintentional injury
risk among preschoolers with behavior disorders. Arch Psychiatr Nurs.
2010;24(1):2.

Not empirical study

Garzon DL. Contributing factors to preschool unintentional injury. J
Pediatr Nurs. 2005;20(6):441-447.

Not empirical study

Gayton WF, Bailey C, Wagner A, Hardesty VA. Relationship between
childhood hyperactivity and accident proneness. Percept Mot Skills.
1986,63(2 Pt 2):801-802. o 3 _ ]

Glania T, Lialiaris T, Tripsianis G, Papadakis N, Constandinidis TC. Is
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controlled for
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Jaguess DL, Finney JW. Previous injuries and behavior problems
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| Development Study. Aust Paediatr J. 1980;16(4):244-247.
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ADHD to injuries
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ADHD to injuries
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Pre-schoolers
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Lu Y-Y, Wang M-Y, Wei I-H, Lin C-C, Huang C-C. Tourette syndrome
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Child Adolesc Psychiatry. 2017;26(5):531-539.
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Mangus R. S, Bergman D, Zieger M, Coleman J. J. Burn injuries in
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Outcome: traumatic
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Pittsenbarger ZE, Grupp-Phelan J, Phelan KJ. Comparing the
frequency of unrecognized Attention Deficit Hyperactivity Disorder
symptoms in injured versus noninjured patients presenting for care in
the pediatric emergency department. Pediatr Emerg Care.
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Results S1: Combination of records into studies

This section includes additional details on data sources for the studies finally included in our study if
there was more than one source for a study. Studies are included alphabetically following the name given
to each study in main article.

Bonander (2016)
The article by Bonander et al. (2016) included two different school-based surveys that did not share
participants, and were separated into Bonander (2016a) and Bonander (2016b).

The main reference is:

*  Bonander C, Beckman L, Janson S, Jernbro C. Injury risks in schoolchildren with attention-
deficit/hyperactivity or autism spectrum disorder: Results from two school-based health surveys
of 6- to 17-year-old children in Sweden. J Safery Res. 2016; 58:49-56.

Additionally, Bonander et al. (2016) provided subgroup data through personal correspondence (raw data
divided by sex and age for both studies)

CPRD-HES

Two recent PhD theses, for which we have not been able to find a peer-reviewed version, used data from
the Clinical Practice Research Datalink (CPRD) and Hospital Episode Statistics (HES) databases from
England. Both of them reported Hazard Ratios, but for one of them (Hire, 2016) there were enough data
to calculate an odds ratio in which sex was controlled by design.

These theses were:
Hire (2016)

e Hire AJ. ADHD incidence, treatment and associated comorbidity in children and adolescents : an
epidemiological study using electronic healthcare records. University of Manchester. 2016,

Prasad (2016)

e  Prasad V. The epidemiology of injuries in epilepsy and attention deficit-hyperactivity disorder
(ADHD) in children and young people using the Clinical Practice Research Datalink (CPRD)
and linked data. University of Nottingham. 2016.

In relation to the the latter, we also found a poster that did not add new data to the study:

e Prasad V. Sayal K, West J. Kendrick D. 355 The risk of injuries in children with Attention
deficit-hyperactivity disorder (ADHD) in England. fnj Prev. 2016:22(Suppl 2):A130.1-A130.

Dalsgaard (2015)
The main reference for the study is:

Dalsgaard S, Leckman JF, Mortensen PB, Nielsen HS, Simonsen M. Effect of drugs on the risk of injuries
in children with attention deficit hyperactivity disorder: a prospective cohort study. The Lancet
Psychiarry, 2015;366(15):1-8.

Additionally, Dalsgaard et al. (2015) provided subgroup data through personal correspondence (raw data
divided by sex and age)

We also found three previous manuscripts that did not add new data to the study:

e Dalsgaard S, Nielsen HS, Simonsen M. The Effects of Pharmacological Treatment of ADHD on
Children’s Health. Institute for the Study of Labor; 2012,

e Dalsgaard S, Nielsen HS, Simonsen M. Consequences of ADHD Medication Use for Children’s
Outcomes. Institute for the Study of Labor; 2014.
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*  Dalsgaard S, Leckman JF, Nielsen HS, Simonsen M. Gender and injuries predict stimulant
medication use. J Child Adolesc Psychopharmacol. 2014;24(5):253-259.( commented in the
qualitative medication review table)

Lalloo (2003)
The main reference for the study is:

e Lalloo R, Sheiham A, Nazroo JY. Behavioural characteristics and accidents: findings from the
Health Survey for England, 1997. Accid Anal Prev. 2003:35(5):661-667.

Additionally, we found two other references that did not add new data to the study:

e Lalloo R. Risk factors for major injuries to the face and teeth. Dent Traumatol. 2003;19(1):12-
14.

e Lalloo R, Sheiham A. Risk factors for childhood major and minor head and other injuries in a
nationally representative sample. Injury. 2003;34(4):261-266.

Lange (2016)
The article by Lange et al. (2016) included two different German datasets that did not share participants,
and were separated into Lange (2016a) and Lange (2016b).

The main reference is:

e Lange H, Buse J, Bender S, Siegert J, Knopf H, Roessner V. Accident Proneness in Children and
Adolescents Affected by ADHD and the Impact of Medication. J Atten Disord. 2016;20(6):501-
509.

Additionally, we received additional data from the study by Lange et al. sent by J. Buse through personal
correspondence (raw data divided by sex and age for both studies)

LHID

Several articles used data from the Taiwan Longitudinal Health Insurance Database 2000 (LHID), and
were combined into a single study with multiple outcomes. For more information on this database, see:
hittps://mhird.nhri.org.tw/en/Data_Subsets.html

These articles are
Chou (2014)
¢  Chou I-CC, Lin C-CC, Sung F-CC, Kao C-HH. Attention-deficit hyperactivity disorder increases
the risk of deliberate self-poisoning: A population-based cohort. Eur Psychiatry.
2014:29(8):523-527.
Guo (2015)
e Guo N-W, Lin C-WC-LC-J, Lin C-WC-LC-J, et al. Fracture risk and correlating factors of a
pediatric population with attention deficit hyperactivity disorder: a nationwide matched study. J
Pediatr Orthop B. October 2015.
Kang (2013)

* Kang J-H, Lin H-C, Chung S-D. Attention-deficit/hyperactivity disorder increased the risk of
injury: a population-based follow-up study. Acra Paediatr. 2013:102(6):640-643.

Tai (2013)

e Tai Y-M, Gau 55-F, Gau C-5. Injury-proneness of youth with attention-deficit hyperactivity
disorder: a national clinical data analysis in Taiwan. Res Dev Disabil. 2013;34(3):1100-1108.
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Man (2015)
The main reference for the study is:

e Man K, Chan E, Coghill D, Douglas 1. Methylphenidate and the Risk of Trauma. Pediatrics.
2015:30(6):4.

Additionally, we found two other references (abstracts to congress) which did not add new data to the
study:

¢  Man KKC, Chan EW, Douglas I, et al. Attention-Deficit/Hyperactivity Disorder (ADHD)
Pharmacological Treatment and Its Effect on Accident and Emergency Admission Due to Injury:
A Self-Controlled Case-Series Study. Pharmacoepidemiol Drug Saf. 2014;23(1, S1):317.

*  Man KKC, Chan EW, Coghill DR, et al. Effects of Methylphenidate Treatment for Attention-
Deficit/Hyperactivity Disorder on Trauma Related Accident and Emergency Admissions: Self-
Controlled Case Series Study. DRUG Saf. 2014;37(10):834.

Mikolajezyk (2015)
The main reference for the study is:

*  Mikolajezyk R, Horn J, Schmedt N, Langner 1, Lindemann C, Garbe E. Injury Prevention by
Medication Among Children With Attention-Deficit/Hyperactivity Disorder. JAMA Pediatr.
2015:169(4):391-395.

Additionally, we found another reference (abstract to congress) which did not add new data to the study:

e  Schmedt N, Mikolajezyk RT, Horn J, Langner 1, Lindemann C, Garbe E. Does Drug Treatment
for Attention Deficit/Hyperactivity Disorder (ADHD) Prevent Injuries Among Children with
ADHD?: 754. Pharmacoepidemiol Drug Saf. 2013;22(51):379.

NHIS
Two articles used data from the United States National Health Interview Survey (with overlapping years),
and were combined into a single study.

Pastor (2006) used data from the years 1997-2002:
e Pastor PN, Reuben CA. Identified Attention-Deficit/Hyperactivity Disorder and Medically

Attended, Nonfatal Injuries: US School-Age Children, 1997-2002. Ambul Pediatr.
2006;6(1):38-44.

Xiang (2005) used data from the years 2000-2002:

*  Xiang H, Stallones L, Chen G, Hostetler SG, Kelleher K. Nonfatal injuries among US children
with disabling conditions. Am J Public Health. 2005;95(11):1970-1975.

Spinks
The main reference for the study is:

e  Spinks AB, Nagle C. Macpherson AK, Bain C, McClure RJ. Host factors and childhood injury:
the influence of hyperactivity and aggression. ] Dev Behav Pediatr. 2008;29(2):117-123.

Additionally, Spinks et al. provided subgroup data through personal correspondence (raw data divided by
sex and age for both studies)

Van den Ban (2014)
The main reference for the study is:

®  Van Den Ban E, Souverein P, Meijer W, et al. Association between ADHD drug use and injuries
among children and adolescents. Eur Child Adolese Psychiatry. 2014;23(2):95-102.

Additionally, we found the PhD thesis that originated the work, which did not add new data to the study:
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*  Vanden Ban EF. ADHD medication use and long-term consequences. Utrecht University. 2014.
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Table S5: Variables controlled for in relation to the main outcomes (OR outcomes)

Hospitalization/

ambulatory care.

High against low
overactivity.

(4 outcomes in
total)

selection):

Foreign country to UK
Child in residential care at
some point

Not singleton births

Exclusion (for analysis):
Sex

Study Outcome Variables controlled by Variables controlled
details design statistically
Bijur (1988) | Boys/ Girls. Exclusion (for sample SES

Quality of housing
Number of household
moves

Number of children
Mother's employment
Maternal malaise
Other hospitalizations.

Boys/ Girls.
Hospitalization/
ambulatory care.
High against
mid-+low
overactivity.

(4 outcomes in
total)

Exclusion (for sample
selection):

Foreign country to UK
Child in residential care at
some point

Not singleton births

Exclusion (for analysis):
Sex

Bonander Sex
(2016a) Proxies for SES
Grade
Family structure
Influence of ASD
Guardian occupation
Ethnic background
Bonander Hospital Age (all participants same Sex
(2016b) attendance/ age) Family structure
Injury in past 12 Guardian birth region
months. SES (Perceived economic
(2 outcomes in status)
total)
Brehaut Age
(2003) Sex
SES
Region
Bruce ADHD only/ Comorbidity through Age (6-12.12-19)
(2007) ADHD+CD. exclusion: In half of the Sex
Hospitalizations/ | outcome,s ADHD Person-years-observation
office visits/ individuals havecomorbid
emergency conduct problems. In the
room. other half, all ADHD
(6 outcomes in individuals have comorbid
total) conduct problems
Christoffel Diagnosis Age
(1996) through Sex
Achenbach child | Mother educational level
hyperactive/ Neighborhood
Achenbach
teacher Exclusion:
inattentive/ Non English or Spanish
Achenbach speaking
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teacher
overactive.
(3 outcomes in
_ |tota)
Constant Diagnosis Male sex
(2014) through SDQ Parental unemployment
Living in rural area
SES (School located in a
deprived area)
Diagnosis Male sex
through Dominic Parental unemployment
Interactive Living in rural area
SES (School located in a
deprived area)
CD
OoDD
GAD
CPRD-HES | Hire (2016) Age
Sex
GP
Dalsgaard 10/12 years Age (all participants same Sex
(2015) (2 outcomes in age) Birth-weight
total) Birth complications
Comorbid intellectual
disability
Maternal and paternal level
of education
Employment status
Psychiatric history
Dudani An outcome is Child-related:
(2010) ADHD without Age
aggression or Sex
anxiety. an Previous injury
outcome is Presence of behavior
ADHD problem(s)
participants who
also have Parental:
aggression as Single parent status
comorbidity. an Biological parent status
outcome is Parental education
ADHD Parental depression
participants who
also have Social and environmental
anxiety as factors:
comorbidity. an SES (income)
outcome is Family functioning
ADHD Positive interaction
participants who
have both
aggression and
anxiety as
comorbidity.
(4 outcomes in
total)
Ghanizadeh Sex
(2008)
Jensen Age
(1988) Sex
Keyes Diagnosis Age of child
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(2014) through Dominic Sex
Interactive Mother's education
Mother's age
Number of children
Marital status
East/west Europe
Maternal employment
Maternal psychological
distress
All disorders other than the
focal disorder (ODD.
Phobias. Separation
Anxiety. Generalized
Anxiety disorder. and
Depressive symptoms)
Lalloo Diagnosis Age
(2003) though SDQ. Sex
High vs. low SES (Social class)
ADHD Benefits received
Family type
Lam (2006) Sex
Paternal level of education
Lange Age
(2016a) Sex
Lange Age
(2016b) Sex
Medication status
Leibson Boys/ Girls. Exclusion (for analysis):
(2001) Major/ Minor Sex
injuries. (4
outcomes in
total)
LHID Chou (2014) Age (per 5y)
Sex
Parental occupation
Area of residence
(urbanization level)
Guo (2015) Sex
Sex
Urbanization level
Year of index
Kang (2013) Age
Sex
Urbanization level
Geographic region
Tai (2013) Age
Sex
Date of diagnosis as index
day
Maxson Exclusion: Age
(2009) Non English or Spanish Sex
speaking Race/ethnicity
Patients with known Past ED visits
developmental delay Current use of ADHD
Uncorrectable hearing medication
Visual impairments Parental education
Musculoskeletal or
neurologic disease
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NHIS Xiang (2005) Age
Sex
SES
Race
Parents education
Health insurance
Family size
Pastor (2006) Age
Sex
Ethnicity
Health insurance
Survey year
Odoi (2002) Age
Sex
Exclusion:
Children with psychiatric
problems
Mentally disabled
With parents could not
communicate in English
Rowe Burns: Age
(2004) psychiatric Sex
model obD
Anxiety
Fractures: full Age
model Sex
Depression
Ethnic minority
Sciberras Injuries in Sex Child age
(2016) general/ Injuries | School Child sex
with Parent high school
hospitalization Exclusion: completion
(2 outcomes in Intellectual disability Single-parent status
total) Serious medical condition Parent age
Parents who had ASD diagnosis
insufficient English Internalizing comorbidity
Externalizing comorbidity.
Shilon Age
(2011) Sex
Silva (2014) Age Age
Sex Sex
SES SES (SEIFA)
Year of birth
Maternal age
Single marital status
Birth weight
) Gestational age
Spinks SES Age
(2008) Sex
SES
Swensen Age Age
(2004) Sex Sex
Employment
Treatment
Presence of at least one
mental health comorbidity
Interaction between ADHD
and comorbidity
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For each outcome included in the main analyses of the article (most general and controlled outcomes for each study).
we indicate here the variables that were controlled by study design (either through sample selection or through

exclusion criteria) and the variables that were controlled statistically. Outcome details describe the characteristics of the

main outcomes when there are more than one (Author and year when outcomes from the same study have been
obtained from difierent articles). SES: Socioeconomic Status. GAD: Generalized Anxiety Disorder.CD: Conduct
Disorder. ODD: Oppositional Defiant Disorder. ASD: Autism Spectrum Disorder.GP: General Practice.

Table S6: Variables controlled in main outcomes (HR outcomes)

Study Outcome Variables controlled by Variables controlled
details design statistically
CPRD-HES | Hire (2016) Age SES
Sex
GP
Prasad (2016) Age Age
Sex
SHA region
SES (Deprivation)
Calendar year at study entry
Fleming Sociodemographic:
(2017) Sex
SES (Deprivation)
Ethnic group
Medication for comorbid
conditions
Maternity:
Maternal age
Maternal smoking
Parity
Mode of delivery
Gestational week
Birth-weight centile
Apgar
Hurtig ADHD Age Sex
(2016) scale/ADHD Number of children in the
diagnosis. Exclusion: family
injuries between | Those with a genetic Family structure
0 and 6 years/ 7 | syndrome or mild mental SES (Social status of the
and 15 years. retardation from the ADHD | family)
(4 outcomes in sample
total)
LHID Chou (2014) Age (per 5y) Age (<12. >12)
Sex Sex
Parental occupation Urbanization
Area of residence Parental occupation
(urbanization level) Fracture history
A & | DCD
Guo (2015) Age Age
Sex Sex
Urbanization level Urbanization level
Year of index Geographic region
Kang (2013) Age Geographic region
Sex
Urbanization level
Geographic region
Tai (2013) Age Psychiatric medication use
Sex Psychiatric comorbidity
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Study

Outcome
details

Variables controlled by
design

Variables controlled
statistically

Date of diagnosis as index
day

For each outcome included in the main analyses of the article (most general and controlled outcomes for each study).
we indicate the variables that were controlled by study design (either through sample selection or through exclusion
criteria) and the variables that were controlled statistically. Outcome details describe the characteristics of the main
outcomes when there is more than one (Author and year when outcomes from the same study have been obtained from

different articles). DCD: developmental coordination disorder.GP: General Practice
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Results S2: Results for each analysis carried out:

For each analysis, the mean effect size, 95% confidence interval (Cl), number of studies included (&),
number of outcomes (g), p-value of the comparison (p) and degrees of freedom (df). Assumed correlation
between intra-study outcomes is 0.8 (Rho), but sensitivity analysis was carried out varying p and results
are summarized.

In meta-regression models, odds ratios were included in logarithmic scale in. Degrees of freedom in meta-
regression analyses were adjusted to account for small number of articles(Tipton, 2015). In such cases,
when degrees of freedom fall below 4 confidence intervals are untrustworthy and likely wider. B: beta
coefficient for the variable of interest. p: p-value of the beta coefficient.

We note that the evaluation of a within-study effect of ODD with RVE was not possible due to small
number of studies that compared unintentional injuries in ADHD individuals with and without comorbid
behavioral problems.

OR main average effect (meta-analysis of risk)

The analysis showed an increased risk of unintentional injuries in ADHD individuals. OR=1.53, Cl=1.40,
1.67; k=28: g=56; df=27. Estimates and confidence intervals did not change at all with varying levels of
Rho.

HR main average effect (meta-analysis of risk)
The analysis showed an increased risk in ADHD individuals. OR=1.39; Cl=1.06, 1.83: k=4; ¢=12; df=3.
Estimates and confidence intervals did not change at all with varying levels of Rho.

OR average effect of statistically uncontrolled outcomes (meta-analysis of risk)
OR=1.66; CI=1.35, 2.04; k=11; g=27: df=10. Estimates and confidence intervals only changed slightly
with varying levels of Rho.

OR average effect of statistically controlled ourcomes (meta-analysis of risk)
OR=1.54; Cl=1.42, 1.67; k=21, g=44; df=20. Estimates and confidence intervals did not change at all
with varying levels of Rho.

OR average effect of all most general outcomes (meta-analysis of risk)
OR=1.55; Cl=1.42, 1.70; k=28; g=70; df=27. Estimates and confidence intervals did not change at all
with varying levels of Rho.

OR average effect of studies with a follow-up of a vear or less (meta-analysis of risk)
OR=1.50; CI=1.36, 1.67; k=15; ¢g=23; df=14. Estimates and confidence intervals did not change at all
with varying levels of Rho.

OR average effect of studies with a follow-up of more than a year | (meta-analysis of risk)
OR=1.54; CI=1.30, 1.84; k=10; g=31; df=Y9. Estimates and confidence intervals only changed slightly
with varying levels of Rho.

OR average effect of studies with data before the vear 2000 {meta-analysis of risk)
OR=1.61; Cl=1.46, 1.77; k=11; g=30. Estimates and confidence intervals did not change at all with
varying levels of Rho.

OR average effect of studies with data after the year 2000 (meta-analysis of risk)
OR=1.49; CI=1.32, 1.69; k=15; g=211: df=14. Estimates and confidence intervals only changed slightly
with varying levels of Rho.

OR average effect after exclusion of case-control studies, (meta-analysis of risk)

OR=1.53; Cl=1.40, 1.67; k=25; g=51; df=24, Estimates and confidence intervals did not change at all
with varying levels of Rho.
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OR average effect with at stringent definition of ADHD {DSM, ICD, registry or clinical history) and non-
ADHD {excluding studies with clinical control groups; meta-analysis of risk)

OR=1.57: Cl=1.36, 1.82: k=13; g=26; df=12. Estimates and confidence intervals only changed slightly
with varying levels of Rho.

OR average effect after exclusion of self-reported injuries studies (meta-analysis of risk)
OR=1.53; CI=1.36, 1.73: k=13; g=27; df=12. Estimates and confidence intervals only changed slightly
with varying levels of Rho.

OR meta-regression of the effect of risk of bias {Newcastle-Ottawa Scale; meta-analysis of risk)
B=-0.018; Cl=-0.114, 0.078; p=0.674; k=28; g=56: df=7.86. Estimates and confidence intervals did not
change at all with varying levels of Rho.

OR meta-regression of the prevalence of ADHD (meta-analysis of risk)
B=0.016; Cl=-0.012, 0.044; p=0.231 k=19; g=71: df=6.69. Estimates and confidence intervals did not
change at all with varying levels of Rho.

OR meta-regression of studies that control for ODD and CD compared to those that do not (meta-
analysis of risk)

B=0.32; Cl=-0.152, 0.794; p=0.119 k=26; q=54; df=2.98. Estimates and confidence intervals did not
change at all with varying levels of Rho.

OR average effect of studies that control for the presence of ODD and CD (meta-analysis of risk)
OR=1.32; CI=0.86, 2.05; k=7; g=10; df=6. Estimates and confidence intervals only changed slightly with
varying levels of Rho.

OR meta-regression of outcomes in boys compared to girls (within-study model; meta-analysis of risk)
B=0.072; Cl=-0.061, 0.204; p=0.205 k=11: q=40; df=3.89. Estimates and confidence intervals did not
change at all with varying levels of Rho.

OR meta-regression of the effect of age (meta-analysis of risk)
B=-0.001; CI=-0.069, 0.068; p=0.984; k=18; ¢=26: df=2.09. Estimates and confidence intervals only
changed slightly with varying levels of Rho

IRR average effect of the effect of medication with a fixed-effects model (meta-analysis of the effect of
medication).
The analysis showed a protective effect of medication. OR=0.898; CI=0.851, 0.948; k=4 df=3.

IRR average effect of the effect of medication with a random-effects model {meta-analysis of the effect of
medication).
The analysis showed a protective effect of medication. OR=0.868; CI=0.780, 0.965; k=4: df=3.

Average effect (IRR and OR) of the effect of medication with a fixed-effects model (meta-analysis of the
effect of medication).
The analysis showed a protective effect of medication. OR=0.879; CI=0.838, 0.922; k=5; di=4.

Average effect (IRR and OR) of the effect of medication with a fived-effects model (meta-analysis of the

effect of medication).
The analysis showed a protective effect of medication. OR=0.854; CI=0.785, 0.929; k=5; df=4.
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Figure S1: funnel plot for the OR analysis (risk study)

Figure depicts the single most general and best controlled outcome from each study (selected at random
when there was more than one).

Funnel plot with pseudo 95% confidence limits
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Figure S2: funnel plot for the HR analysis (risk study)
Figure depicts the single most general and best controlled outcome from each study (selected at random
when there was more than one).
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Figure S3: funnel plot for the medication analysis

Funnel plot with pseudo 95% confidence limits
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Figure S4 (Legend): Odds Ratios estimating the association between Unintentional Injury
and ADHD.

Legend: a number identifying the study outcome follows study names. The area of each square is
proportional to the weight that the individual study contributed to the meta-analysis. Weights are from a
RVE random-effects model. The diamond indicates the overall weighted mean effect across all studies.

Figure S5 (Legend): Hazard Ratios estimating the association between Unintentional
Injury and ADHD.

Legend: a number identifying the study outcome follows study names. The area of each square is
proportional to the weight that the individual study contributed to the meta-analysis. Weights are from a
RVE random-effects model. The diamond indicates the overall weighted mean effect across all studies.
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3.3. Risk of poisoning in children and adolescents with Attention Deficit Hyperactivity
Disorder. Protocol for a systematic review and meta-analysis

3.3.1.Antecedentes

A continuacién, se resume el protocolo del segundo apartado de la presente tesis doctoral que
tiene como principal objetivo evaluar el riesgo de envenenamiento en nifios y adolescentes con TDAH.
En concreto, se quiere cuantificar si el riesgo es significativamente mayor en este grupo frente a sus
controles sanos, asi como el efecto de la edad en el mismo. El tGltimo objetivo sera conocer si el riesgo
relativo de padecer un envenenamiento es significativamente mas alto que el riesgo de padecer LNIs

en la poblacidon con TDAH comparado con la poblacién control.
3.3.2.Metodologia

En la elaboracion de este protocolo, se ha seguido una metodologia similar a la descrita en el
articulo “Risk of unintentional injuries in children and adolescents with ADHD and the impact of ADHD
medications: protocol for a systematic review and meta-analysis”. Los motivos por los que no se
analizaron de forma conjunta los envenenamientos/intoxicaciones junto con el resto de lesiones fisicas

no intencionadas fueron los siguientes:

1) El mayor acceso de los nifios y adolescentes con TDAH a farmacos (su propia
medicacion).

2) No es sencillo clarificar la intencionalidad de las lesiones (sobre todo en estudios
retrospectivos de bases de datos administrativas).

3) Hay autores que han sefialado que la proporcién de auto-envenenamientos en nifios

y adolescentes con TDAH es mayor que sus homélogos sin TDAH.

El empleo de criterios de inclusién similares, y de un proceso de extraccion y andlisis de los
datos parejos, permite que ambos estudios sean comparables. Sin embargo, el estudio del riesgo de
envenenamientos presentaria algunas diferencias frente al metandlisis previo que se detallan a
continuacién. La definicion de envenenamiento o intoxicacién de la OMS seria la escogida como
desenlace del estudio. Sin embargo, dado que el término intoxicacién es también empleado para
referirse al abuso de drogas y alcohol, se preferiria el empleo del término envenenamiento. De esta
forma, el desenlace principal seria la HR de los niflos y adolescentes que hubiesen sufrido un
envenenamiento y que hubiesen requerido asistencia médica; puesto que esta medida de riesgo, mide
la probabilidad de que ocurra un desenlace teniendo en cuenta la variable tiempo. Aun asi, se
aceptarian como desenlaces secundarios las ORs dado que son mas prevalentes en la literatura y que

son la Unica medida de asociacion que podria calcularse en un estudio de casos y controles.

Por otro lado, en el analisis de los datos se combinarian de forma conjunta las HRs y ORs de

padecer un envenenamiento en individuos con TDAH frente a individuos sin el trastorno y se obtendria
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el efecto medio de tener TDAH en el riesgo de padecer un envenenamiento. Posteriormente se
realizaria un andlisis de sensibilidad combinando por separado las ORs y las HRs para evaluar la posible

modificacion del efecto.

Por ultimo, se emplearia el método estadistico de RVE para comprobar si el riesgo relativo de
envenenamientos es significativamente superior al riesgo relativo del resto de lesiones fisicas no
intencionadas en individuos con TDAH. Para ello se emplearian los datos sobre el riesgo de LNIs de
aquellos estudios que incluyesen desenlaces de LNIs y envenenamientos en la misma poblacién, ya
gue la comparacién entre efectos del mismo estudio, es mds robusta que cuando se comparan estudios
con diferentes efectos. La hipdtesis de este estudio seria que el riesgo de envenenamientos es
significativamente mas alto que el riesgo de otros tipos de LNIs. Dado que se prevé un numero
notablemente mas bajo de estudios que en el metanalisis sobre el riesgo de LNIs en nifios y
adolescentes con TDAH se evaluaria la posibilidad de realizar un analisis de comorbilidades asociadas

y de la influencia de la edad en el riesgo
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The present meta-analysis aims to fill-in the gap in the literature left by our previous meta-analysis on the risk of unintentional
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studies.
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OR attention deficit disorders hyperactivity OR child attention deficit disorder OR hyperkinetic syndromes OR syndromes
hyperkinetic OR hyperkinetic syndrome childhood) AND (intox* OR overdos* OR poison*)

17. URL to search strategy.

Give a link to the search strategy or an example of a search strategy for a specific database if available (including the
keywords that will be used in the search strategies).

Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied. This could include health and wellbeing
outcomes.

Attention deficit hyperactivity disorder (ADHD).
Poisoning:

According to the World Health organisation, poisoning refers to an injury that results from being exposed to an exogenous
substance that causes cellular injury or death. Conversely, intoxication is defined as “a condition that follows the
administration of a psychoactive substance and results in disturbances in the level of consciousness, cognition, perception,
judgement, affect, or behaviour, or other psychophysiological functions and response”. Since the term "intoxication" can be
used in relation to alcohol or drug abuse, outcomes describing poisoining will be preferred to those reporting intoxications.
However, if an article only reports intoxications it will also be included.

The WHO definition of poisoning or intoxication will be followed to decide inclusion of articles. Hence, articles reporting health
problems related to the codes T36-T61 of the 19th chapter of the International Classification of Diseases (ICD-10)(World
Health Organization, 2010) or similar problems will be deemed eligible.

19. * Participants/population.

Give summary criteria for the participants or populations being studied by the review. The preferred format includes details of
both inclusion and exclusion criteria.

The presence of ADHD will be defined operationally as one of the following (following the previous meta-analysis):

1) A categorical diagnosis according to standardized criteria, either the DSM (llI, IlI-R, IV, IV-TR or 5) or the diagnosis of
hyperkinetic disorder as per ICD-10 or previous versions;

2) Being above a pre-established threshold in a validated psychometric scale for the screening of ADHD. If there were
studies, in which the severity of ADHD symptoms are related to intoxications, but no explicit diagnostic threshold is used, they
will not be included. This threshold can also be a percentile of the sample;

3) The coding of the diagnosis in a medical registry;

4) A positive answer to the question: “Have you ever been told that you have ADHD by a doctor?” or similar questions;

5) Being prescribed ADHD medication(s).

Studies will be included regardless of medication status (specific medications for ADHD or any other medication) or sex ratio.
Comorbidities (psychiatric or other) in all or part of the study participants will not be exclusionary.

Studies including only pre-school children will not be eligible as diagnosis at this age range is controversial.

20. * Intervention(s), exposure(s).
Give full and clear descriptions or definitions of the nature of the interventions or the exposures to be reviewed.

As this meta-analysis evaluates the risk of poisoning in patients with ADHD compared to non ADHD individuals no
intervention will be assessed.

21. * Comparator(s)/control.

Where relevant, give details of the alternatives against which the main subject/topic of the review will be compared (e.g.
another intervention or a non-exposed control group). The preferred format includes details of both inclusion and exclusion
criteria.
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Controls will be defined as children and adolescents under the age of 18 without ADHD. Specifically, and following our
previous article, we will include:

1- individuals recruited from samples thought to represent the general population that do not have any psychiatric or
neurological disorder,

2-individuals thought to represent the general population that do not have ADHD but could have other psychiatric or
neurological disorders, or

3-individuals that were recruited specifically from other clinical populations other than ADHD that a priori were not judged by
the study authors to be related to an increased risk of poisoning.

22. * Types of study to be included.

Give details of the types of study (study designs) eligible for inclusion in the review. If there are no restrictions on the types of
study design eligible for inclusion, or certain study types are excluded, this should be stated. The preferred format includes
details of both inclusion and exclusion criteria.

We will pool the results from any published or unpublished study that contrasts risk of poisoning in children or adolescents
with ADHD and in typically developing individuals. Empirical papers that include statistical analyses (i.e. typically not reviews,
letters, commentaries and editorials) with any kind of design will be accepted (mainly cohort studies, case and controls and
cross sectional studies but also clinical trials). Any temporality of the design (i.e. prospective, retrospective or cross sectional)
or setting (clinical or general population) will also be accepted.

23. Context.
Give summary details of the setting and other relevant characteristics which help define the inclusion or exclusion criteria.

We will include studies where poisonings were treated in a clinical setting, reported through medical registries, recorded in
medical histories, or self-reported. Studies reporting information requests to poison information centres or similar entities will
not be included.

The sequence of events relating poisonings and diagnosis will not be considered important. Hence, articles in which
poisoning occur before and after diagnosis will be included.

24. * Primary outcome(s).

Give the pre-specified primary (most important) outcomes of the review, including details of how the outcome is defined and
measured and when these measurement are made, if these are part of the review inclusion criteria.

Our primary outcome measure will be the hazard ratio obtained from Cox proportional hazards models (HR) of ADHD
individuals suffering poisonings that are evaluated at a medical setting (primary care doctor or any other type of medical
professional, emergency room or specialist care) compared to individuals without ADHD.

Timing and effect measures

25. * Secondary outcome(s).

List the pre-specified secondary (additional) outcomes of the review, with a similar level of detail to that required for primary
outcomes. Where there are no secondary outcomes please state ‘None’ or ‘Not applicable’ as appropriate to the review

Since odds ratios (ORs) are the most commonly reported effect measure, and the only one that can be obtained when
comparing the number of ADHD individuals in a poisonined sample and a non-poisoned group, they will be accepted as
secondary valid measures.

The variable “poisonings” will have to be described as dichotomous one i.e. whether an individual has suffered a poisoning or
not. If ORs are not directly reported in the paper, but data to calculate them are, we will determine the OR for that particular
study

In the case of those studies that provide data on poisoning and other types of unintentional injuries, these outcomes will also
be included in the database. They will be used to identify if the risk of poisoning is greater than the risk of other types of
injuries.

Timing and effect measures

26. Data extraction (selection and coding).

Give the procedure for selecting studies for the review and extracting data, including the number of researchers involved and
how discrepancies will be resolved. List the data to be extracted.
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Studies identified with electronic and manual searches will be listed with citation, titles and abstracts in Mendeley (Elsevier
Inc., New York) and duplicates will be excluded both using the function “delete duplicates” of Mendeley and manually
removing duplicates not discarded automatically. Members of the review team will be trained in software utilization before
starting the review.

Article screening against inclusion criteria will be carried out independently by two of the authors (MR and GA), who will try to
reach consensus in case of discrepancies between them. A third author (SC) will arbitrate in the final decision whenever
consensus is not reached.

There will be two stages in the articles selection process:

* The title and abstracts of all non-duplicated papers will be screened, and studies that clearly do not fulfill the inclusion
criteria will be excluded from further analysis. If the two evaluators disagree in their ratings, they will try to reach consensus
through discussion. If this is not possible, a third author will give its opinion and act as an arbitrator. If there is still a
disagreement between authors, articles will be moved forward to the next phase.

« All text of articles remaining from the previous screening will be downloaded. Eligibility will be judged following the same
scheme than during the previous phase: the same two authors will independently evaluate the studies for eligibility and seek
comments from a third author in case of discrepancy.

As studies may sometimes be published as several reports, we will actively search for duplicate reporting of studies, taking
into account as main indicators location of the study, authors and year. Whenever a study includes data from multiple reports,
they will be linked in the data extraction sheet and data from the largest sample, when possible, will be used. Corresponding
authors of the original studies will be contacted to clarify article eligibility if necessary.

A list of excluded studies will be provided with reasons for exclusion. This list will include all articles that were preliminarily
retained after stage one (selection from title and abstract) but finally excluded in stage 2.

2-DATA EXTRACTION

All articles considered appropriate in the previous stage will be read and analysed by at least two independent authors (one
will always be MR or GA) who will extract the key information and include it in an Microsoft Excel document, with a third
author acting as an arbitrator when consensus on discrepancies is not reached (SC).

The Excel file will have as many drop-down lists as possible to maximize inter-rater reliability, and also space for notes.
Moreover, it will also include in-cell messages with help texts.

Data on publication and data extraction details will be inserted in an excel sheet as follows: first author, journal, year of
publication, country(ies) where the study was conducted, and a more specific location such as region or hospital when
applicable, final checking of fulfillment of inclusion and exclusion criteria and date and author of data extraction.

The description of the study design will include type of study (cross-sectional, case-control, cohort, or clinical trial.); temporal
sequence (prospective, retrospective or cross sectional, duration of follow-up, participants enrollment (consecutive, non-
consecutive); setting (clinical vs epidemiological population study) and year in which data acquisition for the study was carried
out.

Regarding participant details, we will code sample size, age, gender distribution, ethnicity and socio-demographic status,
characteristics of participants without ADHD (No ADHD, no ADHD or other conditions, or comparisons with other diagnostic
categories other than ADHD); psychiatric comorbidities of individuals with and without ADHD (type and prevalence); method
to establish the diagnosis of ADHD (self-reported diagnosis, diagnosis recorded in medical files/registry, structured or semi-
structured interview according to DSM or ICD, questionnaires, per medication usage, or positive answer to the question: Have
you ever been told you have ADHD?); medication status of individuals with and without ADHD (type of medication and
percentage of treated participants).

In relation to outcomes, data that will be coded includes treatment setting (acute care hospitals, emergency facilities, general
practice, medical specialist, or other, including extended care facilities such as nursing homes, offices, schools and
communities) and method to document intoxications (registry, acute treatment, through expert retrospective analysis or self-
report).

The primary outcome will be the Hazard Ratio of suffering a poisoning or intoxication in ADHD individuals vs. children and
adolescents without ADHD. If HRs are not available odds ratios will be used. To obtain effect measures, any numeric data
(raw number of poisonings in each of the samples or HR or OR and their confidence intervals) will be coded including both
unadjusted analyses and analyses adjusted for covariates. In the latter case, covariates will also be included in the data
extraction sheet.

Finally, the reporting of any subgroup analysis or comparison of interest, the presence of other intervention groups and the
main conclusions of the reports will also be annotated.
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We will extract information on multiple outcomes per article. Specifically outcomes from different age or gender groups,
multiple control groups, varying diagnosis techniques or statistical models will be valid.

If a report includes more than one equally valid outcome or group comparison, they will all be included in the spread sheet,
using a different line per outcome or comparison. A different comparison ID will be used in such case in combination with a
report and study ID to link all related data.

27. * Risk of bias (quality) assessment.

State whether and how risk of bias will be assessed (including the number of researchers involved and how discrepancies will
be resolved), how the quality of individual studies will be assessed, and whether and how this will influence the planned
synthesis.

The evaluation of study quality and possible bias will be individually performed by two researchers for each article. As there is
no agreement about the best method to evaluate study quality in meta-analyses of observational studies, we will use the
Newcastle-Ottawa Scale, which has been used in several previous meta-analyses and is mentioned in the Cochrane
Handbook. This scale evaluates the sample selection methods, the comparability among studied groups and the
ascertainment of either the exposure (in case-control studies) or outcome of interest (for cohort studies) of non-randomised
studies.

If there is any disagreement in the rating of study quality and bias, a consensus between the two authors will be gained. If
there is no consensus, another author will act as an arbitrator.

28. * Strategy for data synthesis.

Give the planned general approach to synthesis, e.g. whether aggregate or individual participant data will be used and
whether a quantitative or narrative (descriptive) synthesis is planned. It is acceptable to state that a quantitative synthesis will
be used if the included studies are sufficiently homogenous.

META-ANALYSIS OF DIFFERENCES IN RISK OF POISONINGS BETWEEN INDIVIDUALS WITH AND WITHOUT ADHD

Odds ratios will be calculated from the reported data if they cannot be directly extracted. All valid outcomes from articles will
be included in a single database. These will include any unadjusted or adjusted HR or OR which would fulfil independently the
inclusion criteria of our meta-analysis. This database will also encode other continuous or dichotomous (dummies) variables
of interest for the metaregression and subgroup analyses.

A-HETEROGENEITY AND SMALL SAMPLE BIAS

Q-Cochran’s (Cochran, 1950) and the I? test (Higgins, Thompson, Deeks, & Altman, 2003) will be used to evaluate
heterogeneity between studies. Begg’s adjusted rank correlation test (Begg & Mazumdar, 1994) will be used to formally
assess the presence of “small-sample” bias (which encompasses publication bias); an approach that will be combined with
the use of funnel plots for a qualitative visual analysis, and statistical testing of asymmetry (Egger, Davey Smith, Schneider, &
Minder, 1997).

A single effect size will be used per study to calculate the degree of between-study heterogeneity and the risk of small-sample
bias. The most general and statistically controlled outcome per study will be used. If there is more than one possible outcome
fulfilling these criteria it will be chosen at random from the available outcomes.

B-DEPENDENCY AMONG OUTCOMES

We will use Robust Variance Estimation (RVE), a statistical technique that models the nested structure between outcomes of
the same study (Hedges, Tipton, & Johnson, 2010), for the inference of a mean effect size and metaregression analyses.
Whereas this method yields valid results regardless of the weights used, a strategy using approximate inverse-variance
weights has been proposed for efficiency purposes: a random-effects model with variation of effect sizes between studies (1?)
and equicorrelation (p) between same-study effect sizes (I?) is assumed (Hedges et al., 2010). This strategy is efficient to
estimate a mean model from outcomes which are typically correlated at the study level, but are usually independent between
studies. We will use p=0.8, similarly to previous studies (deVibe, Bjgrndal, Tipton, Hammerstrem, & Kowalski, 2012), but
these same studies and simulations by the RVE authors have shown little change with different values of p (Linck, Osthus,
Koeth, & Bunting, 2014). Moreover, a sensitivity analysis with varying levels of p can be carried out to check the influence of
such decision (Hedges et al., 2010).

C-MEAN EFFECT SIZES AND BETWEEN-STUDY EFFECTS

We will first calculate a population average effect size through the combination of the most general and statistically controlled
outcome per study. If there is more than one possible outcome fulfilling these criteria they will all be included in the analysis.

Sensitivity analyses for this average effect size will be: 1-to vary in 0.1 steps the p correlation parameter, 2-to include ORs
and HRs in separate analyses. Risk of bias (hnumber of stars in the Newcastle-Ottawa Scale) will be considered a continuous
variable and its effect evaluated. Two other population average models will be obtained by: 1-computing a mean effect size
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only including unadjusted OR or HR, 2-computing a mean effect size only including adjusted OR or HR. Finally, we will test
the influence of removing articles that report risk of intoxications (instead of poisoning).

Effect sizes whose 95% confidence intervals (Cls) do not cover 0 will be considered significant.

29. * Analysis of subgroups or subsets.

Give details of any plans for the separate presentation, exploration or analysis of different types of participants (e.g. by age,
disease status, ethnicity, socioeconomic status, presence or absence or co-morbidities); different types of intervention (e.g.
drug dose, presence or absence of particular components of intervention); different settings (e.g. country, acute or primary
care sector, professional or family care); or different types of study (e.g. randomised or non-randomised).

We will assess, if feasible, the effect of age. We predict that the age will increase the risk of poisonings. This will be done if
possible 1-searching for a linear trend with age and 2-comparing the effect in those under and above the age of 10.

We will use RVE to investigate if there is evidence for a within or between study effect indicating that the risk of poisoning in
ADHD is significantly greater than the risk for other types of unintentional injuries. We predict that there will be such an effect.
For this analysis, data obtained in our previous meta-analysis on the risk of injuries will be combined with the outcomes
obtained in the present work regarding the risk of poisonin.

30. * Type and method of review.

Select the type of review and the review method from the lists below. Select the health area(s) of interest for your review.
Type of review
No

No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes

No

Health area of the review
No

No
No
No
No

Yes
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No

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

No

31. Language.
Select each language individually to add it to the list below, use the bin icon to remove any added in error.
English

There is an English language summary.

32. Country.
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Select the country in which the review is being carried out from the drop down list. For multi-national collaborations select all
the countries involved.

England
Spain

33. Other registration details.

Give the name of any organisation where the systematic review title or protocol is registered (such as with The Campbell
Collaboration, or The Joanna Briggs Institute) together with any unique identification number assigned. (N.B. Registration
details for Cochrane protocols will be automatically entered). If extracted data will be stored and made available through a
repository such as the Systematic Review Data Repository (SRDR), details and a link should be included here. If none, leave
blank.

34. Reference and/or URL for published protocol.

Give the citation and link for the published protocaol, if there is one

No | do not make this file publicly available until the review is complete

35. Dissemination plans.

Give brief details of plans for communicating essential messages from the review to the appropriate audiences.

The results will be published in a peer-reviewed journal and presented at national and international conferences of psychiatry,
psychology and paediatrics.

Do you intend to publish the review on completion?
Yes

36. Keywords.

Give words or phrases that best describe the review. Separate keywords with a semicolon or new line. Keywords will help
users find the review in the Register (the words do not appear in the public record but are included in searches). Be as
specific and precise as possible. Avoid acronyms and abbreviations unless these are in wide use.

systematic review

meta-analysis

ADHD

Attention deficit hyperactivity disorder
intoxication

poisoning

37. Details of any existing review of the same topic by the same authors.

Give details of earlier versions of the systematic review if an update of an existing review is being registered, including full
bibliographic reference if possible.

We recently carried out a systematic review and meta-analysis on the risk of unintentional physical injuries in ADHD children
and adolescents compared to children and adolescents without the disorder (registration: CRD42017064967; in process of
publication as of November 2017). Outcomes that reported solely the risk of intoxications or poisonings were excluded from
the analysis. The reason for this decision was that we hypothesized that risk of poisoning would be much higher as 1-ADHD
children have more access to medications (at least their own) and 2-it is very hard to distinguish between unintentional or
intentional poisoning (specially when using institutional databases), and whereas in normally-developing children most
poisonings would be accidental in nature, the proportion of intentional self-poisonings could be greater in ADHD children
(Hurtig et al., 2012).

The present meta-analysis aims to fill-in the gap in the literature left by our previous meta-analysis on the risk of unintentional
injuires in ADHD while using similar inclusion criteria, data extraction and analysis so results are comparable between the two
studies.
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Hence, this review, while an independent work, will be very related to the previous one.

38. * Current review status.

Review status should be updated when the review is completed and when it is published.

Ongoing

39. Any additional information.
Provide any other information the review team feel is relevant to the registration of the review.

Regarding the present text, full sections have been copied and edited from the previous registration (CRD42017064967) and
protocol (Ruiz-Goikoetxea et al., 2017) (the latter is an Open Access article distributed in accordance with the Creative
Commons Attribution Non Commercial license (CC BY-NC 4.0), which permits others to distribute, remix, adapt, build upon
this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited
and the use is non-commercial. See:http://creativecommons.org/licenses/by-nc/4.0/ and http://dx.doi.org/10.1136/bmjopen-
2017-018027 for the protocol of the previous work).

Ruiz-Goikoetxea, M., Cortese, S., Aznarez-Sanado, M., Magallon, S., Luis, E.O., Alvarez Zallo, N., de Castro-Manglano, P.,
Soutullo, C., Arrondo, G., 2017. Risk of unintentional injuries in children and adolescents with ADHD and the impact of ADHD
medications: protocol for a systematic review and meta-analysis. Br. Med. J. Open. doi:10.1136/bmjopen-2017-018027

40. Details of final report/publication(s).

This field should be left empty until details of the completed review are available.
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analysis

3.4.Risk of poisoning in children and adolescents with ADHD: a systematic review
and meta-analysis

3.4.1. Antecedentes

El envenenamiento, es un subtipo de lesidn fisica que supone una importante causa de muerte
y discapacidad en la infancia y adolescencia, siendo una de las principales causas de morbimortalidad
prevenibles en pediatria. De la misma forma que se ha demostrado que el TDAH esta asociado con un
mayor riesgo de lesiones no intencionadas (Ruiz-Goikoetxea et al., 2018), podria ser que los nifios y

adolescentes con este trastorno presenten una mayor propension a sufrir un envenenamiento.
3.4.2.Metodologia

Se realizé una revision sistematica y metanalisis para evaluar el riesgo de envenenamientos en
nifios y adolescentes con TDAH de acuerdo a la metodologia descrita en el protocolo pre-

registrado:”Risk of poisoning in children and adolescents with Attention Deficit Hyperactivity Disorder”.
3.4.3.Resultados

Se realizé una busqueda sistematica en 114 bases de datos de todos los estudios publicados
hasta noviembre de 2017. De un conjunto de 826 referencias potencialmente relevantes, evaluadas
de forma independiente por dos investigadores, nueve estudios se incluyeron finalmente en el
metanalisis. La combinacion de los diferentes estudios aporté un tamafio muestral de 84.756

individuos con TDAH y 1.398.946 sin el trastorno. Se ponderaron la HR y OR utilizando el RVE.

La combinacidn de los desenlaces permitié concluir que el TDAH se asocia con un riesgo
relativo (RR) significativamente mayor de intoxicacion (RR = 3,14; IC 95%= 2,23 - 4,4). Ademas, la
asociacién entre TDAH y riesgo de intoxicaciones era aiin mayor cuando se analizaron conjuntamente
los estudios que Unicamente empleaban HR como medida de efecto (HR global= 4,00; IC 95% = 3,49 -
4,58). Igualmente, esta relacién continud siendo significativa cuando solo se combinaron los estudios

que empleaban OR (OR global: 2,59, IC 95% = 1,81 — 3,71).

Los anadlisis de metarregresion realizados para evaluar la influencia de la edad de los individuos
y del riesgo de sesgo de los estudios originales de acuerdo a sus puntuaciones en la escala Newcastle-
Otawa no alcanzaron resultados estadisticamente significativos. No se pudo cuantificar el efecto de la
comorbilidad en el riesgo de envenenamientos, ya que la mayoria de los estudios incluidos en el

metanalisis no aportaban datos al respecto.

Para evaluar si los nifios y adolescentes con TDAH presentaban mayor riesgo relativo de
envenenamientos que de LNIs, se analizaron 8 estudios que recogian datos de ambos desenlaces en el
mismo estudio. Asi, se estimd un RR de LNIs en estos estudios (1.54; IC 95% 1,33-1,78) similar al

obtenido en el metandlisis previo (1.53; IC95% 1, 40-1,67) e inferior al RR de envenenamientos en este
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mismo grupo de sujetos (3,14 IC 95%; 2,23-4,42). Esta diferencia se evalué utilizando un efecto intra-
estudio con RVE y fue estadisticamente significativa. Los resultados de comparar los desenlaces de
lesiones y envenenamientos indicaron que el riesgo relativo de envenenamiento es mayor que el
riesgo relativo de sufrir una LNIs cuando se comparan nifios y adolescentes con y sin TDAH (Coeficiente

beta = 0,686; IC 95% = 0,166-1,206, p=0.021).
3.4.4.Conclusiones

Los nifios y adolescentes con TDAH presentan un riesgo casi tres veces mayor de padecer un
envenenamiento que sus iguales sanos. Este riesgo es significativamente mas elevado que el riesgo de
padecer una LNIs. Estos hallazgos deberian ser tenidos en cuenta en la elaboracién de guias clinicas y
los programas de salud publica dirigida a reducir la morbimortalidad y mejorar la calidad de vida de los

nifios y adolescentes con TDAH.
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: Poisoning, a subtype of physical injury, is an important hazard in children and youth. Individuals with

. ADHD may be at higher risk of poisoning. Here, we conducted a systematic review and meta-analysis

. to quantify this risk. Furthermore, since physical injuries, likely share causal mechanisms with those of

. poisoning, we compared the relative risk of poisoning and injuries pooling studies reporting both. As
per our pre-registered protocol (PROSPERO ID CRD42017079911), we searched 114 databases through
November 2017. From a pool of 826 potentially relevant references, screened independently by two
researchers, nine studies (84,756 individuals with and 1,398,946 without the disorder) were retained.

. We pooled hazard and odds ratios using Robust Variance Estimation, a meta-analytic method aimed to

. deal with non-independence of outcomes. We found that ADHD is associated with a significantly higher

- risk of poisoning (Relative Risk =3.14, 95% Confidence Interval =2.23 to 4.42). Results also indicated

© that the relative risk of poisoning is significantly higher than that of physical injuries when comparing

. individuals with and without ADHD (Beta coefficient =0.686, 95% Confidence Interval = 0.166 to 1.206).

. These findings should inform clinical guidelines and public health programs aimed to reduce physical

. risks in children/adolescents with ADHD.

Poisoning is defined by the World Health Organization as “an injury that results from being exposed to an exoge-
nous substance that causes cellular injury or death”. Poisons can be inhaled, ingested, injected or absorbed. On a
. global scale, poisoning is estimated to cause 350,000 deaths every year, of which 45,000 refer to individuals under
. the age of twenty', and, more generally, it leads to higher mortality and morbidity rates in this age group®-.
Risk factors for poisonings include age and sex, among others. Being male is related to a higher poisoning risk
: across all age groups'”. The relationship between age and risk of poisoning has a bimodal distribution with two
. peaks of highest risk between the ages of 1 and 4, as well as between 13 and 18 years of age!*. Age is also associated
: with a change in the mechanism of poisoning: whereas most poisonings before the age of fourteen are uninten-
. tional, the proportion of intentional poisonings increases dramatically from that age onward!”’. The majority of
. suicide intents in adolescents consist of intentional intoxications", accounting for one third of total poisonings
in that age range’.
: Attention-deficit/hyperactivity disorder (ADHD) has a world-wide estimated prevalence of around 5%®,
: which makes it the most frequent neurodevelopmental disorder in children and adolescents. It is characterized
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Figure 1. PRISMA flow diagram of record identification and study selection. *Four additional articles only
reporting physical injuries for two of the included studies were also found.

by inattentive and/or hyperactive- impulsive symptoms that have a negative impact on social’®, academic'’, and
health domains!-%3, and reduce the quality of life'*. ADHD is approximately four times more common in boys
than in girls. Pharmacological treatment, including psychostimulants (methylphenidate and amphetamines) and
non-psychostimulants (e.g., atomoxetine, guanfacine), is an important component of the multimodal treatment
of ADHD'. In addition, a high percentage of patients have comorbid disorders hence increasing the probability
of patients being poly-medicated®.

A recent meta-analysis by our group has demonstrated that the risk of physical injuries is significantly higher
in children and adolescents with ADHD compared to the typically developing population. Additionally, this
risk is significantly reduced by the use of ADHD medications'’. Therefore, a plausible hypothesis is that ADHD
symptoms (inattention, hyperactivity and impulsivity) could lead to a similar increase in the risk of poisoning.
Impulsivity might be an important factor, especially considering that it is significantly associated with suicide
attempts, as shown in a recent meta-analysis'®. Indeed, a recent systematic review on the relationship between
ADHD and suicide concluded that there is a positive association between ADHD and suicidality in both sexes
and in all age groups that was likely mediated by the presence of comorbid disorders'®. Furthermore, individuals
with ADHD frequently have more access to potentially harmful medications that many of them take either for
the disorder or for its comorbidities.

Whereas a higher rate of poisoning in children and adolescents with ADHD in comparison with their typi-
cally developing peers has been reported in individual studies, the magnitude of the association is unclear?*?!.
Therefore, a meta-analysis quantifying the risk of poisoning in children/adolescents with ADHD is timely.
Of note, the previous meta-analysis on the risk of physical injuries excluded studies that specifically analyzed
the risk of poisoning'”. To fill this gap and complement the previous meta-analysis, we conducted the present
meta-analysis aimed to quantifying the pooled risk of poisoning in children/adolescents with ADHD compared
to non-ADHD controls. A secondary aim was to compare the magnitude of the risk of unintentional physical
injuries and poisoning from studies that reported both. We hypothesized that children and adolescents meeting
criteria of ADHD would have significantly higher rates of poisoning compared to those without ADHD, and this
increased probability of poisoning would be greater than that of physical injuries.

Results

Searches carried out in 114 databases (including three major bibliographic databases plus 111 additional resources
from a database aggregator) in November 2017 led to 826 articles, whereas nine studies were included in the final
stage of the systematic review and meta-analysis®*~?°. Articles that were considered possible candidates for inclu-
sion during the first screening stage but were later deemed ineligible when the full text was assessed are listed
in Table S1, with reasons for exclusion (see Supplementary material). Multiple reports derived from the Taiwan
Longitudinal Health Insurance Database (LHID) were treated as the same study®*?>**-32, similarly to the Clinical
Practice Research Datalink and Hospital Episode Statistics (CPRD-HES) from the United Kingdom?***. The full
process of article search and selection is shown in the PRISMA flow diagram in Fig. 1. Details from the included
studies are reported in Table 1 (overall description) and Table 2 (identification of poisoning). Outcome-level data
extracted from each article on the risk of poisoning can be found in Table 3 (16 outcomes in total).

The origin of the studies was varied, comprising North-America, Europe, Asia and Australia. All studies but
one?! were based on large epidemiological databases. More specifically, there were two regional*>*® and three
national databases?*?*%, a nationally representative survey?’, a population-based prospective cohort?, a study
using administrative claims from a self-insured company?, and a case-control study using a hospital-based reg-
istry?!. Therefore, all studies but two*"?” analyzed administrative databases not specifically designed for research
purposes at their inception®. A strength of the included studies is that they tended to have large sample sizes
(between 87 and 1,010,067; median 10,073; for the controls and between 16 and 37,650; median 3,685; for
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Brehaut? Canada | BCLHD Registry 1010067 | 16806 Administrative coding (medication) 81,6 50,9 100 >1 0-19 OR

CPRD-HES** | UK CPRD-HES | Registry 291909° | 15742¢ Administrative coding 84,6 50,7 44 >1 3-17 HR

Hariharan?! Us Registry 87 16 Administrative coding (medication and NR NR 45 NA 5.9 OR
(Case-control) ICD-9)

Hurtig? Finland | NFBC Cpéﬁf}zf“i"e 5639° | 288¢ Clinical/Scales with threshold 66.1° 48.5° 0 >1 0-15 HR

LHID?*3%-32 | Tajwan LHID Registry 36850° | 3685* Administrative coding 79.0% 79.0 74.3% >1 3-18 ORand HR

Lindemann® | Germany | GEPARD | Regystry 37650 | 37650 ;ggifg;m‘ive coding (medicationand | \p NR NR >1 317 HR

Rowe?/ UK BCAMHS:99 | FOPUIation- 1150730 | 3650 DSM-IV NR NR NR >1 5-15 OR
based survey

Silva® Australia | MNS Registry 5363 | 8896 ;*CdDm_il‘:)‘)sm"ve coding (ICD-9 and 78.3 78 100 >1 0-4 OR

2 . . . . Any (17%
Swensen Us Registry 1308 1308 Administrative coding (Other ICD) 73.2 73.2 NR <1 over 18) OR

Table 1. Description of studies included in the meta-analysis. Country: country where data were collected;
Sample: abbreviated name of the sample originating the data; % medicated: percentage of medicated individuals
with ADHD, duration is duration of follow-up time for occurrence of injuries and is reported as <1 (less or
equal to a year) or >1 (more than a year); Age range at injury; NR: not reported; NA: not applicable. *Obtained
from biggest outcome. "Estimated from total (3.5% of total for individuals with ADHD and 96.5 for individuals
without ADHD)®. “Number obtained from article(s) reporting poisoning. ‘Averaged between outcomes.

Brehaut (2003) Registry ICD-9: 960-989 Medicinal and non-medicinal
CPRD-HES: Prasad (2016)** | Registry ICD-10 and OPCS4 Medicinal and non-medicinal
Hariharan (2008)' Registry ICD-9 f‘:ﬁ‘:{;‘i‘"‘i S;lcf;i‘éec‘tl)’.“"t
Hurtig (2016)** Registry ICD-8,ICD-9 and ICD-10 Medicinal and non-medicinal
LHID: Tai (2013)%° Registry ICD-9: 960-989 Medicinal and non-medicinal”
LHID: Chou (2014)* Registry ICD-9:960-979 and E930-949 | Medicinal (deliberate)
Lindemann (2017) Registry ICD-10 T36-75, T96-97 System-wide injuries”

Rowe (2004)* Self-report NA Medicinal and non-medicinal
Silva (2014)% Registry ICD-9 and ICD-10: T36-T65 Medicinal and non-medicinal
Swensen (2004)% Registry ICD-9: 960-989 Medicinal and non-medicinal

Table 2. Identification of poisoning cases. Registry indicates that a retrospective registry was used to identify
poisoning cases. OPCS4: Office of Population Censuses and Surveys (OPCS-4) version 4. NA: not applicable.

ADHD). The systematic review and meta-analysis pooled data from a total sample of 84,756 and 1,398,946 chil-
dren and adolescents with and without ADHD respectively.

Overall, poisoning cases were uncommon. The median number per study of poisoned individuals that suf-
fered from ADHD was 14 (range 2-184), whereas the median number per study of poisoned individuals who
did not suffer from ADHD was 29 (range 3-3,882). Prevalence (per 1000) ranged between 3.5 and 60 (median
16) in children and adolescents with ADHD and between 0.8 and 37.3 (median 4.8) in children and adolescents
without ADHD.

The ranges of ages of poisoning were large in most cases. An exception was a study in which ADHD was
diagnosed in school-age children but retrospectively considered the risk of poisoning during pre-school®. This
is a probable cause for the much higher risk of poisoning in both the group with and without ADHD in this
study. The retrospective nature of studies and the use of administrative databases were also related to the type of
strategies used to identify cases with ADHD and to define poisoning. In the majority of studies, ADHD diagnosis
was defined based on ICD codes at visit discharges?®?*>282°, by taking medications for ADHD?, or based on the
combinations of the two. However, two studies?**” used scales of symptoms and DSM criteria. Similarly, diagno-
ses of poisoning were defined based on ICD codes. Whereas most studies included poisoning from medicinal and
non-medicinal origins, two studies*"** only included poisoning from medicinal drugs. Specifically, one® analyzed
poisoning cases that were intentional in nature, which led to a much smaller prevalence of poisoning in in adhd
and controls.

The main analysis, showing the relative risk (RR) of poisoning between adolescents with and without ADHD,
included eleven outcomes derived from nine studies. Variation among effect sizes was important as they ranged
between 1.2 and 7.98 (median 3.47). The overlap between confidence intervals (CIs) was small. The lower bound
of the CI ranged between 0.5 and 3.58 (median 1.91) and the upper bound between 2.6 and 49.35 (median 5.64).
All analyses were carried out using Robust Variance Estimation (RVE) to take into account dependence between
outcomes. Individuals with ADHD had a significantly increased risk of poisoning compared to individuals
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Brehaut (2003)2 OR Adjusted 1010067 | 16806 | 3882 184 38 10.9 2.67 2.27 3.14 | Yes
(ngll{?);?m Prasad | pp Adjusted 291909 | 15742 | 2033 463 7.0 294 3.99 3.58 444 | Yes
Hariharan (2018)*! OR Unadjusted 87 16 20 11 NR NR 7.98 2.64 24.13 | Yes
Rating scale,
Hurtig (2016)% HR injury between | o5 875 44 14 8.4 16.0 1.51 0.76 301 | Yes
0and 6 years.
Adjusted.
Rating scale,
Hurtig (2016)2 HR injurybetween | ;o9 472 27 9 48 19.1 342 1.46 8.02 | Yes
7 and 15 years.
Adjusted
Clinical criteria,
Hurtig (2016)* HR injury between | 55, 105 3 2 8.5 19.0 629 |08 4935 | Yes
7 and 15 years.
Adjusted
LHID: Tai (2013)2 OR Unadjusted 7860 1965 98 30 12,5 15.3 1.23 0.81 1.85 |No
LHID: Chou? (2014)° | HR Unadjusted 36850 | 3685 29 13 08 35 451 2.35 8.68 | No
LHID: Chou (2014)% | HR Adjusted. 36850 | 3685 29 13 0.8 35 4.65 241 8.94 | Yes
LHID: Chou (2014)* | OR Unadjusted 36850 | 3685 29 13 0.8 35 4.50 2.33 8.65 | No
LHID: Chou (2014)® | HR 0tol2 years. NR NR 29 13 NR NR 242 0.99 589 |No
Adjusted.
LHID: Chou (2014)* | HR 12to 18 years. | \p NR 29 13 NR NR 1786|523 |6102 |No
Adjusted.
Lindemann (2017) | HR Adjusted 37650 37650 NR NR NR NR 3.47 2.14 5.64 | Yes
Psychiatric
27
Rowe (2004) OR model. Adjusted | NR NR NR NR NR NR 12 05 26 | Yes
Silva (2014)% OR Adjusted 8896 5363 332 322 373 60.0 2.24 1.91 2.65 | Yes
Swensen (2004)% OR Unadjusted 1308 1308 5 22 3.8 16.8 4.46 1.68 11.81 | Yes

Table 3. Outcome-level details of all the outcomes extracted from the studies included in the risk of poisoning
analyses. N: number of individuals in each group; OR: odds ratio between children and adolescents with
ADHD and without ADHD; HR: hazard ratio between children and adolescents with ADHD and without
ADHD; LBCI: lower bound of the 95% confident interval; UBCI: upper bound of the 95% confident interval;
Main analysis: it indicates if the outcome has been included in the main analysis (most controlled and general
outcome) and in the main sensitivity analyses. NR: not reported.

without the disorder (RR=3.14, 95% CI- =2.23 to 4.42) as shown in the forest plot in Fig. 2. Heterogeneity of
studies, as measured by Cochran’s Q test and I? index®, was high (x?=49.42, df=8, p<0.001, I>=83.8%). Risk
of small sample bias was not significant according to Begg’s adjusted rank correlation and Egger’s test (Egger
t=—0.07, p=0.949; Begg Z=0.52, p=0.602, see also the funnel plot in Fig. 3).

In general, results were relatively robust to sensitivity analyses. When only studies using hazard ratios as effect
measure were included, the resulting average RR was 3.91 (95% CI=3.41 to 4.5, I>*=0%). The average RR was
2.59 (95% CI=1.81to 3.71, I*=64.4%) when only odds ratios were taken into account. Similarly, the pooled
RR changed to 3.01 (95% CI=2.01 to 4.50, I>=87%) when only statistically adjusted RRs were entered in the
meta-analysis, and increased to 5.62 (95% CI=2.51 to 12.61, I*=0%) when uncontrolled effect sizes were used.
Since only two studies did not combine poisoning and intoxication cases (defined using the ICD codes), we
could not carry out a sensitivity analysis including only studies that focused on a strict definition of poisoning. It
must be noted that in the case of crude effect sizes and hazard ratios only three and four studies were respectively
included in the analyses and, therefore, confidence intervals with RVE are unreliable®. Changing the p parameter
within RVE, a value that accounts for the correlation between outcomes within studies, did not change the previ-
ously stated estimation of effects.

Regarding the risk of bias, ratings on the Newcastle-Ottawa Scale (NOS) tended to be high (range 3 to 6,
median 5, out of 7 possible stars as 2 items were deemed inadequate for our study). The items of the scale used
in the present meta-analysis, subscores and total score for each study can be found in Table 4. A meta-regression
including the NOS?” scores as a regressor showed no significant effects (Beta Coefficient-B- = —0.060, 95%
CI=—1.087t0 0.967, p=0.843).

Similarly, the sub-group analyses carried out in order to assess the effect of age were not statistically signifi-
cant: results of the between-studies comparison of outcomes in children under ten years old against outcomes in
which age was not specified were B=0.299, 95% CI = —0.404 to 1.000 p =0.279; when outcomes from partici-
pants with unspecified age were compared to outcomes obtained from participants over 10 years, results were not
significant (B=—0.417, 95% CI= —0.737 to 1.571 p=0.185); finally, when outcomes from individuals under and
above 10 were compared, results were not significant either (B = —0.042, 95% CI = —2.080 to 1.996 p=0.937).
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Figure 2. Pooled effect size estimating the association between ADHD and poisoning. Hazard and odds ratios
were combined. The area of each square is proportional to the weight that the individual study contributed to
the meta-analysis. Weights are from a ramdom-effects model using RVE. The diamond indicates the overall
weighted mean effect across all studies. Study name is the first author and year except when several articles
come from the same database. RR: relative risk, UBCI: upper bound of the 95% confidence interval, LBCIL: lower
bound of the 95% confidence interval
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Figure 3. Funnel plot of the studies included in the risk of poisoning meta-analysis.

Brehaut® Cohort 2 1 1 4
CPRD-HES: Prasad® Cohort 3 1 1 5
Hariharan?! Case-control |1 1 1 3
Hurtig* Cohort 2.5% 1 1 4.5
LHID**» Cohort 3 1 1 5
Lindemann? Cohort 3 1 1 5
Rowe?’ Cohort 3 2 0 5
Silva?® Cohort 3 1 1 5
Swensen? Cohort 3 2 1 6

Table 4. Newcastle Ottawa Scale scores. Number of stars for each subsection of the Newcastle-Ottawa
Scale (NOS) and the total score. *An item from the original scale was not relevant for our meta-analysis (see
Supplementary Material, S3 Methods). *Averaged between outcomes.
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Poisoning Physical Injuries

Study Name RR  LBCI UBCI RR  LBCI UBCI
Brehaut (2003) fm -y 267 227 314 167 157 168
CPRD-HES - [y 399 358 444 117 106 1.30
CPRD-HES - 128 122 135
CPRD-HES [ 123 116 131
Hurtig (2016) } - - | 151 076 3.01 141 103 193
Hurtig (2016) . } ] 342 146 802 145 107 197
Hurtig (2016) - P 629 080 4935 233 120 451
LHID [ 126 142 142
LHID [ 164 150 179
LHID ] } 465 241 894 141 129 154
LHID [ 170 155 206
Lindemann (2017) . [ —— | 347 214 564 140 130 149
Rowe (2004) | 120 050 260

Rowe (2004) 150 070 290
Rowe (2004) - 170 120 240
Silva (2014) [ 224 191 265 173 159 1.8
Swensen (2004) - - P 446 168 1181 184 154 220

} t } | |
05 07 1 15 2 3 5 10 =0.021
Absence of risk Risk of injuries

Figure 4. Comparison between the relative risk of poisoning and that of physical injuries in ADHD. Hazard
and odds ratios from studies which reported both physical injuries and poisoning outcomes were combined.
Poisoning relative risks are shown in blue and relative risks of physical injuries in red. Study name is the first
author and year, except when several articles come from the same database. RR: relative risk, UBCI: upper
bound of the 95% confidence interval, LBCI: lower bound of the 95% confidence interval. p value is obtained
from a within-study analysis and indicates that the relative risk of poisoning is greater than that of physical
injuries in children and adolescents with ADHD compared to their peers.

An important question of our systematic review and meta-analysis was whether the relative risk of poisoning
was statistically different from the relative risk of suffering physical injuries in general. In order to answer this
question, we extracted effect sizes reporting the relative risk of unintentional injuries from studies that reported
both. Eight studies reported outcomes for both poisoning and physical injuries and one study*' reported only
poisoning outcomes. The outcomes related to physical injuries (10 in total) are summarized in Table S3 (see sup-
plementary material). The pooled RR of physical injuries was 1.54 (95% CI=1.33 to 1.78). Heterogeneity of stud-
ies was significant (x?=64.72, df=7, p < 0.001, I*=89.2%). Risk of small sample bias was not significant (Egger
t=—0.27,p=0.798; Begg Z=0.37, p=10.711). The relative risk of physical injuries was significantly smaller than
the one in the case of poisoning (B =0.686, 95% CI=0.166 to 1.206, p=0.021). A forest plot comparing the two
combinations of outcomes, with effect measures from studies which reported both physical injuries and poison-
ing outcomes, is shown in Fig. 4.

The confidence intervals of the pooled estimates of physical injuries reported in the present meta-analysis
(ES=1.54,95% CI=1.33 to 1.78, derived from the combination of studies that also reported estimates of poison-
ing), and those in our previous article (ES=1.53, 95% CI=1.40 to 1.67, derived from any study reporting inju-
ries), did not overlap with the confidence intervals for the overall effect of poisoning (ES = 3.14, 95% CI=2.23
to 4.42)"”. The same occurred when the analysis was limited to studies reporting hazard ratios, as the confidence
intervals reported in our previous article for the pooled estimates of physical injuries (HR=1.39, 95% CI=1.06
to 1.83) did not overlap with the confidence intervals for the overall effect of poisoning (HR=3.91, 95% CI=3.41
to 4.40)". This is further evidence to support that the relative risk of poisoning is significantly greater than the
relative risk of suffering physical injuries in children and adolescents with ADHD.

Discussion
Poisoning is an important cause of morbidity among children and adolescents worldwide. Children with ADHD
may represent a particularly vulnerable group, but so far, no pooled estimates of this risk were available. The
present meta-analysis has concluded that there is a significantly higher risk of poisoning in children and adoles-
cents with ADHD compared with their non-ADHD peers, with an estimated relative risk of 3.14 (95% CI=2.23
to 4.42). Taking into account the prevalence of ADHD, the disorder could be a major factor contributing to the
overall number of pediatric poisonings. Results derive from the combination of nine large population-based stud-
ies with a combined sample close to 1.4 million children and adolescents from the general population and 85k
individuals with ADHD. The confidence interval of the estimate is quite narrow (95% CI=2.23 to 4.42) because
of the large sample size.

This increased risk is consistent with previous research, showing a significantly higher risk of physical injuries
in individuals with ADHD?®. Specific features of the disorder such as impulsivity and inattention are likely a
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major risk factor for poisoning. Our work provides solid meta-analytic evidence further highlighting that ADHD
is a disorder with consequences that are not limited to the behavioral or educational domains. It has an impact
on different health aspects® and hence, leads to a reduction in the overall quality of life of the patients and their
families™.

Results were generally robust to different sensitivity analyses. Furthermore, there was no statistical indication
of small-sample bias, including publication bias. However, these analyses were limited by the final number of
outcomes and studies in our meta-analysis, so that our results could partly reflect a lack of statistical power. A
possible qualitative interpretation of the funnel plot related to our analyses is that studies with greater standard
errors (typically smaller studies) were more likely published if they showed an increased risk of poisoning in chil-
dren/adolescents with ADHD. If real, hidden reporting bias could be leading to an overestimation of the overall
effect. However, a line of evidence makes this overestimation unlikely. In most published studies, relative risk of
poisoning was only a secondary outcome among several other subgroups of injuries, whereas the central finding
of these studies was an overall increased risk of injuries. In such case, publication bias due to results of only one
of many secondary outcomes is unlikely. Moreover, within study comparisons are robust to publication biases. If
there was an overall publication bias towards a higher risk of injuries in ADHD (and not only of poisoning), our
within-study analytic strategy demonstrating that the relative risk of poisoning is greater than the relative risk of
physical injuries in general would not be affected.

As already mentioned, whereas the pooled sample in our meta-analysis was very big, the number of studies
was limited. This can be explained by the fact that poisoning cases are a rare event and, therefore, very large
databases are typically needed to be able to carry out epidemiological studies on this outcome. These large epi-
demiological studies are difficult to conduct: on the one hand, prospective cohorts are expensive and limited; on
the other hand, administrative databases (that is, databases for which the main aim and design was not initially
research)** are also limited in number and in many cases will not include measures of interest for the specific
research question. Both issues, number of studies and measures reported in them, limited our analyses. We were
not able to carry out possibly informative regression analyses, such as evaluating a relationship between the risk
of poisoning and ADHD symptoms, or controlling for comorbidity. Similarly, the statistical power of our regres-
sion analyses was also very low. Indeed, as it is always the case in frequentist statistics, a lack of significance only
indicates that there is not enough evidence for an effect, which does not necessary involve that there is not such an
effect. Given that our statistical power was limited due to the characteristics of existing research, our results leave
an open door for future studies evaluating such effects.

It is also noteworthy that despite our strict inclusion criteria, heterogeneity among studies was significant.
Heterogeneity was dealt through the use of random-effects models that assume that the true effect size might
differ from study to study, and that studies included in the analysis are a random sample of all possible studies that
meet the inclusion criteria. Additionally, we investigated the origins of heterogeneity through meta-regression.
The most influential factor driving heterogeneity was the type of outcome measure (Hazard or odds ratios), which
influenced not only the pooled effect size (RR=3.91, 95% CI=3.41 to 4.5 for HR; RR=2.59, 95% CI=1.81 to
3.71 for OR) but also the I? statistic (64.4% when only OR were included and 0% when only HR were included).
However, this difference between results cannot be explained by the different outcome measure per se but from
other study characteristics that co-occur with the selection of the outcome measure. Taking into account the fact
that studies reporting HR tended to be larger, more representative of the population, had better statistical control
of possible confounders, and the heterogeneity of their results was smaller, the estimation obtained when only
including HR studies might better reflect the true relative risk of poisoning in children and adolescents with
ADHD. It must be noted, however, that only four studies were included in the case of HRs and hence the confi-
dence intervals calculated through RVE could be wider than expected™.

An additional major finding of the meta-analysis is that the relative risk of poisoning in individuals with
ADHD compared to individuals without it was statistically higher than the overall relative risk of physical inju-
ries. Eight studies reported both injuries in general and poisoning cases, hence permitting a within-study eval-
uation of the effect of type of injury. Of note, the risk of injuries from the combination of the eight studies was
1.54 (95% CI=1.33 t01.78), closely matching the results from our previous meta-analysis on the risk of physical
injuries, in which the mean RR was 1.53 (95% CI=1.40 to 1.67). Several factors could be accounting for this
increased relative risk. Accidental overdoses due to a difference between the taken and prescribed doses are com-
mon in pediatric populations*, and they increase with an easier access to pharmacological drugs. Indeed, access
to medications has been reported as a risk factor for unintentional poisoning*"*2. Children and adolescents with
ADHD have more access to medications than developmentally normal individuals do. Nearly 60% of ADHD
diagnosed children receive pharmacological treatment with stimulants and other drugs**#4, and in many cases a
single individual will be prescribed several formulations of the same medication®. In addition, many individuals
will receive additional medications for comorbid disorders!®, such as oppositional defiant disorder, conduct disor-
der, anxiety, coordination problems, depression, tic disorders and Tourette syndrome. Hence, the poly-pharmacy
status in many ADHD patients could increase the likelihood of an accidental poisoning. Moreover, comorbid
mental disorders might make children and adolescents with ADHD even more prone to an accidental poisoning.
Data on comorbidity was not reported in most of the studies included in the present meta-analysis, so that the
impact of comorbidity could not be elucidated. Further research should clarify whether medicated individuals are
at a greater risk of poisoning, if comorbidities increase the risk of intoxications, and to which extent these effects
can be disentangled. The role of ADHD medication is even more complex. ADHD pharmacological treatment
has already been shown to reduce the risk of suffering an unintentional injury'’, and conversely, it reduces the
risk of driving accidents in adults*®*. Drugs used to treat ADHD could have a similar effect on the risk of poising:
as they improve attention and impulsivity, they could lead to a reduction in the risk of poisoning. However, our
systematic review was not able to find any studies on the effect of medication on poisoning risk. Therefore, the
relationship between medication effects and risk of poisoning in ADHD deserves further clarification.
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In terms of age effects, poisoning incidence has two peaks across the child life span. The first peak occurs in
the first years of life and the second is around the beginning of adolescence, changing also the causal factors of
poisoning'®. As the child grows, there is an increase of intentional poisonings, although the total percentage of
intentional poisonings remains lower than the percentage of unintentional cases'”. For the second age group,
recreational drug usage and suicide attempts are important causes of poisoning. Regarding the specific case of
individuals with ADHD, adolescents with the disorder use more frequently drugs recreationally*®, including
their own medications*. For example, a study carried out among adolescents and young adults with the dis-
order reported that 14.3% of the participants in the study had once abused of their prescribed pharmacological
treatment®®. Furthermore, evidence tends to support the fact that individuals with ADHD have a higher risk of
suicide and suicide attempts'®. In summary, ADHD adolescents could be especially prone to intentional (suicide
attempts) or semi-intentional (recreational drug use) cases of poisoning, compared to younger children with the
disorder and also the general population, and this could be driving in part the higher risk of poisonings compared
to physical injuries. However, a direct test of this hypothesis was not possible in our meta-analysis since included
studies did not differentiate between intentional and unintentional poisonings. Whereas future studies should try
to address this issue, it must be noted that this differentiation is likely impossible when using administrative data-
bases. We sought for indirect support for the role of intentional poisoning through a meta-regression including
age as a covariate, but the results of this meta-regression analysis were not significant. Therefore, the role of age as
a mediator in this issue still remains unknown.

The results of our systematic review/meta-analysis should be considered in the light of its strengths and lim-
itations. As for the strengths, we pre-registered the protocol in a publicly available repository (PROSPERO),
reducing the risk of reporting bias. Furthermore, we endeavored to perform a comprehensive and systematic
search in several databases, with no restrictions in terms of language, date, or document type. Additionally, we
used a state-of-the-art tool, the Newcastle-Ottawa scale, to assess the quality of the retained studies. Furthermore,
the included studies typically used big longitudinal or administrative cohorts or national surveys, which provide
adequate statistical power to estimate the overall incidence of an infrequent type of event, such as is poisoning.
There are also a number of limitations that should be taken into account, which are mostly related to the individ-
ual studies that we included rather than to methodological issues with our systematic review/meta-analysis. First,
intentionality of poisoning was not controlled in the included studies. Second, we could not find sufficient data
to evaluate the effects of age, medication status or comorbidities on the risk of poisoning in ADHD. Since these
major confounders were not controlled for in our analyses, the increased relative risk cannot be directly ascribed
to ADHD. Although our results support the conclusion that individuals with ADHD in the real world suffer more
poisoning events than those without it, we cannot know what factor or factors are at the origin of this relationship
and in this regard, any causative explanation derived from them should be taken with caution.

Our findings have important implication from a public health standpoint. Poisoning remains a leading cause
of preventable injuries in childhood and adolescence!, whose treatment involves a huge cost of economic and
human resources®*2. The present meta-analysis has shown that children and adolescents with ADHD are a popu-
lation with an increased risk of poisoning. Specific preventive measures in this population could help to minimize
this risk or the detrimental consequences of poisoning. Health providers should ensure a correct understanding
of treatment dosages and frequency intakes, as well as alarm signs regarding side effects or poisoning and how
should parents and or patients act in a case of possible poisoning. They should also emphasize the hazard of hav-
ing dangerous household products out of the reach of children. Further studies on the incidence of intentional
injuries (recreational drug use and suicide intents) in this population, and the effect of medication on the risk of
poisoning are needed.

Methods

The Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P)***4, the Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA)>>*® and the Meta-analysis of Observational
Studies in Epidemiology (MOOSE)* guidelines were followed when planning and carrying out our work. The proto-
col for the study was registered in the international prospective register of systematic reviews held by the University
of York (PROSPERO) prior to data analysis (registration number CRD42017079911). Methods reflected those of our
previous meta-analysis on the risk of physical injuries in order to make results comparable®®.

Three major databases -PubMed (Medline Plus), Web of Science core database and Scopus- were searched.
Furthermore, we searched over 110 additional databases from an institutional reference aggregator (UNIKA:
http://www.unav.edu/en/web/biblioteca), that uses the EBSCO discovery service (http://support.ebsco.com/help/
index.php?lang=en&int=eds) to provide a list of references combining both internal (library) and external (data-
base vendors) sources. Searches were carried out on November 30 2017, with no time or language restrictions.
References of retrieved pertinent papers were scanned to find additional possibly relevant studies. References
of interest from our previous meta-analysis on the risk of physical injuries were also evaluated for potential
inclusion'”. See additional details, including search syntax, in Supplementary Methods 1 and 2 (Supplementary
material).

Study selection. Study type. Data from published or unpublished empirical studies that compared the risk
of poisoning in children and/or adolescents with ADHD and in typically developing individuals were combined
regardless of the design, the temporality (i.e., prospective, retrospective or cross-sectional) or setting (clinical or
epidemiological).

ADHD diagnosis is more common in males® and, similarly, poisoning injuries occur more frequently in
males than in females'. Therefore, we included only articles that took into account this bias either by sample
selection (no differences in the number of male and females between the ADHD and no ADHD samples) or
statistically (sex controlled as a confounding covariate).
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Population. 'The majority of the sample of a study had to be children and/or adolescents (defined as less than 18
years-old). The accepted operational definitions of ADHD were the following: (1) A categorical diagnosis according
to standardized criteria, either the DSM (IIL, III-R, IV, IV-TR or 5) or the diagnosis of hyperkinetic disorder as per
ICD-10 or previous versions; (2) Being above a pre-established threshold in a validated psychometric scale for the
screening of ADHD; (3) The coding of the diagnosis in a medical registry; (4) A positive answer to the question:
“Have you ever been told by a doctor that you have ADHD?” or similar questions; and (5) Being prescribed ADHD
medication(s). Studies on preschoolers and those using the diagnosis of “Deficits in attention, motor control, and
perception” (DAMP)®, or equivalent constructs®', were excluded, since they are not equivalent to ADHD.

Outcomes. 'The World Health Organization (WHO) definition of poisoning or intoxication was used to define
eligible outcomes. Intoxication is defined by WHO as “a condition that follows the administration of a psychoac-
tive substance and results in disturbances in the level of consciousness, cognition, perception, judgment, affect,
or behavior, or other psychophysiological functions and response”1. Since the term “intoxication” can be used in
relation to alcohol or drug abuse, outcomes describing poisoning were preferred to those reporting intoxications.
However, if an article only reported intoxications, it was also included. Hence, outcomes from articles reporting
health problems related to the codes T36-T61 of the 19th chapter of the International Classification of Diseases
(ICD-10) or similar problems were deemed eligible.

Poisoning cases had to be attended at medical settings and a registry created or self-reported. Studies report-
ing information requests to poison information centers or similar entities were not included. Poisoning could
occur before or after the diagnosis of ADHD. Risk measures had to describe the ratio in the risk of poisoning
between children and adolescents with and without ADHD. The primary outcome measure was defined as the
hazard ratio (HR) obtained from Cox proportional hazards models, as it provides a time-independent estimation
of the risk. However, odds ratios (ORs) are more frequently reported than HR, and they are the only risk measure
that can be obtained from case-control studies that compare ADHD rates in a poisoned and a non-poisoned
group. Therefore, ORs were accepted as secondary valid estimations of relative risk and combined with HRs.

In order to address the secondary aim of the present meta-analysis (i.e., assess if there is a significantly higher
relative risk of poisoning compared to the relative risk of suffering other physical injuries), studies which reported
outcomes on the relative risk of physical injuries in general and also provided similar data on the relative risk of
poisoning were eligible.

Identification and selection of studies. Studies were identified and selected following a two-stage pro-
cess: (1) Two investigators independently and blindly screened retrieved titles and abstracts of all non-duplicated
papers to exclude non-pertinent ones. Discrepancies were resolved by consensus; (2) Articles carried to this stage
were assessed after reading the full-text following a similar process of double evaluation similar to the one of the
previous step. Multiple reports of the same study were linked together.

Data extraction. M.R.-G. and G.A. independently extracted data from articles that had been deemed eligi-
ble in the selection stage.

A modified version of the Newcastle-Ottawa Scale (NOS)37 was used to assess the risk of bias of each study
and rated independently by the same authors. Any discrepancies at this stage were resolved by consensus between
M.R.-G. and G.A. Two items, one in the selection and one in the exposure subsections, were eliminated as they
were deemed inadequate for our study. Hence, the maximum score in the scale was seven instead of nine stars.
Final items of the scale can be found in Supplementary Methods 3 in supplementary material.

Data synthesis. Summary effect measures (HRs or ORs) were combined in order to estimate a population-average
relative risk between ADHD and poisoning in children and adolescents. Hazard Ratios and Odds Ratios were consid-
ered equivalent measures of relative risk as the baseline prevalence of poisoning was expected to be very low (less than
1%). In such cases the two measures yield very close results®>®.

Robust Variance Estimation®*, a statistical technique that models the nested structure between outcomes
of the same study and allows to account for the non-independence of outcomes, was used for the inference of
a mean effect size and meta-regression analyses. We carried out a mixed-effect model with robust variance and
random-effect estimates. A model with variation of RRs between studies and equicorrelation between same-study
effect sizes (p; p=0.8 in this case) was assumed. This strategy is highly efficient to estimate a mean model from
outcomes which are typically correlated at the study level, but are usually independent between studies®. The
influence of the equicorrelation value chosen here, the most commonly used in previous studies®>®, was evalu-
ated in a sensitivity analysis with varying levels of p (0.1 steps between 0 and 1).

Cochrans Q test and I* index™ were used to evaluate heterogeneity among studies, whereas Begg’s adjusted rank
correlation and Egger’s test were implemented to formally assess the presence of “small-sample” bias. These analyses
were carried out using a single outcome per study. This outcome was selected at random whenever more than one
existed. We planned to combine all outcomes fulfilling our inclusion criteria independently of the results of hetero-
geneity analyses and deal with heterogeneity through the use of a random-effects model and meta-regression, as the
exclusion of studies prior to performing a meta-analysis affects the validity of the subsequent results®’. Additional
sensitivity/subgroup analyses consisted in: 1-Including ORs and HRs in separate analyses; 2-Calculating a mean
effect size including only statistically unadjusted outcomes (from studies that, at least, controlled for sex by design);
3-Calculating a mean effect size including only adjusted outcomes (controlled covariates could include sex. If this
was not the case, sex was controlled through sample selection); 4-Evaluating the influence of removing articles that
report intoxication risk (instead of poisoning); 5-Investigating the influence of the risk of bias as evaluated by the
rating in the Newcastle-Ottawa Scale by carrying out a meta-regression analysis with the number of stars on the scale
for each article as a predictor. We also investigated the effect of age on the risk of poisoning by splitting outcomes into
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3 groups according to the age distribution of the participants: outcomes in which participants were under the age of
10, outcomes that included individuals of any age and outcomes in which participants were between 11 and 18 years
old. The three groups of outcomes were compared pair-wise using a between-study meta-regression model as we
hypothesized that the risk of poisoning would be significantly greater in the older group when compared to younger
individuals or to individuals of all ages.

Finally, we investigated whether, compared to those without, children/adolescents with ADHD had a sig-
nificantly higher risk of poisoning than of suffering other kinds of physical injuries. To this end, in order to
control for confounding variables which could affect this comparison (i.e. country of origin and socio-cultural
background of participants), only studies that reported both outcomes (effect measure of poisoning and of suf-
fering physical injuries) were evaluated. These two groups of outcomes were compared using a within-study
meta-regression model®*®®. This analysis is optimal in cases where there exists within-studies variability in the
covariate (outcome type in our case). This variability is studied by including the distance value around the study
regressor mean as a covariate in the regression model®.

Effect sizes whose 95% confidence intervals (Cls) did not include 1 were considered significant. Analyses were
carried out in STATA v13. Forest plots were created using the DistillerSR Forest Plot Generator from Evidence
Partners (https://www.evidencepartners.com/resources/forest-plot-generator/).

Data statement. All data used in the preparation of the systematic review and meta-analysis is available
upon request.
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Methods S1: Search and syntax for each database.

The following databases were searched

PubMed (Medline Plus)

Scopus

Web of Science Core Collection,

UNIKA (An institutional reference aggregator that searches in 114 databases
listed in the following section)

The following search syntax was used:

PubMed (Medline Plus) and Unika

(In the case of PubMed-Medline Plus, the search was not limited to any field. In the
case of Unika, the search was limited to titles, keywords, and abstracts through the
website options. The medicine profiles was used for the Unika search)

(ADHD OR adhd OR attention deficit disorder with hyperactivity OR syndrome
hyperkinetic OR hyperkinetic syndrome OR hyperactivity disorder OR hyperactive
child syndrome OR childhood hyperkinetic syndrome OR attention deficit hyperactivity
disorders OR attention deficit hyperactivity disorder OR adhd attention deficit
hyperactivity disorder OR adhd OR overactive child syndrome OR attention deficit
hyperkinetic disorder OR hyperkinetic disorder OR attention deficit disorder
hyperactivity OR attention deficit disorders hyperactivity OR child attention deficit
disorder OR hyperkinetic syndromes OR syndromes hyperkinetic OR hyperkinetic
syndrome childhood) AND (intox* OR overdos* OR poison®)

Scopus

TITLE-ABS-KEY ((ADHD OR adhd OR “attention deficit disorder with hyperactivity”
OR “syndrome hyperkinetic” OR “hyperkinetic syndrome” OR “hyperactivity disorder”
OR “hyperactive child syndrome” OR *“childhood hyperkinetic syndrome™ OR
“attention deficit hyperactivity disorders” OR “attention deficit hyperactivity disorder”
OR *adhd atten