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RESUMO

NAZAR, Bruno Palazzo. Transtornos Alimentares e o
Transtorno do Déficit de Atencao / Hiperatividade. Rio de
Janeiro, 2017. Tese (Doutorado em Psiquiatria) — Instituto de
Psiquiatria. Universidade Federal do Rio de Janeiro, 2017.

Foi realizado um estudo com adultos jovens universitarios, para

avaliar se a presenca de um Transtorno Alimentar poderia alterar
o funcionamento cognitivo de sujeitos com Transtorno do Déficit

de Atencdo e Hiperatividade (TDAH). Ndo ha estudos anteriores
na literatura cientifica que avaliem comparativamente individuos
com TDAH e aqueles com TDAH comdérbido com Transtornos
Alimentares. A justificativa dessa pesquisa se da na
investigacao se ha um perfil especifico de funcionamento cognitivo
desses pacientes que possa evidenciar possiveis focos de
tratamento para este grupo. Foram analisados 90 individuos,
sendo 35 portadores de TDAH, 16 portadores da comorbidade
TDAH com Transtornos Alimentares e 39 Controles sem qualquer
diagnostico psiquiatrico. Todos os participantes realizaram
entrevistas diagnosticas sobre TDAH, Transtornos Alimentares e
outros diagnosticos psiquiatricos; responderam questionarios
sobre o comportamento alimentar, impulsividade, ansiedade e
depressao, além de realizar testes neuropsicologicos para a
avaliacdo de diferentes fungbdes cognitivas. Evidenciou-se que o
grupo com a comorbidade, quando comparado ao grupo TDAH e
ao grupo Controle apresentava significativamente mais sintomas
de hiperatividade/impulsividade, um indice de massa corporal
maior e escores indicativos de impulsividade atencional, além de
uma tendéncia a impulsividade cognitiva com pior capacidade de
tomada de decisio. Finalmente, concluimos que a presenca de um
Transtorno Alimentar é capaz de prejudicar o funciomanto cognitivo
e a regulagao do peso dos sujeitos com TDAH

Palavras-Chave: Transtorno do Déficit de Atencdo e
Hiperatividade,; Transtornos Alimentares; Impulsividade;
Comorbidade; Diagndstico
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ABSTRACT

NAZAR, Bruno Palazzo. Eating Disorders and Attention-Deficit
| Hyperactivity Disorder. Rio de Janeiro, 2017. Tese
(Doutorado em Psiquiatria) — Instituto de Psiquiatria.
Universidade Federal do Rio de Janeiro, Rio de Janeiro, 2017.

A study was conducted to assess if the presence of an Eating
Disorder could alter the cognitive functioning of Attention —Deficit /
Hyperactivity Disorder of young adults. There are no previous
studies in the scientific literature comparing ADHD with ADHD
comorbid with Eating Disroder individuals. The justification for the
present study is to investigate if ADHD comorbid with Eating
Disorder individuals present a particular cognitive profile that can
point towards possible new intervention domains. Ninety
individuals were analysed within which, 35 were ADHD, 16 were
ADHD comorbid with Eating Disorders and 39 were Controls
without any psychiatric disorder. All participants were submitted to
diagnostic interviews for ADHD, Eating Disorders and other
psychiatric disorders, completed self report questionnaires on
eating behaviour, impulsivity, anxiety and depression, performed
neuropsychological tests investigating different cognitive domains.
The group with ADHD comorbid with Eating Disorders, when
compared to ADHD or to Controls, presented significantly more
hyperactivity/impulsivity symptoms, higher body mass index,
atentional impulsivity, as well as a tendency to cognitive impulsivity
and decision making. Finally, we conclude that an Eating Disorder
is capable of impairing cognitive functioning and weight regulation
of ADHD subijects.

Keywords: Attention-Deficit / Hyperactivity Disorder;
Eating Disorders; Impulsivity; Comorbidity; Diagnosis
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1 INTRODUGAO

1.1 O Transtorno do Déficit de Atencao / Hiperatividade (TDAH)

Os estudos epidemioldgicos indicam que aproximadamente 2 a 5% dos
adultos apresentam o TDAH, com os estudos mais representativos descrevendo
4,4% da populacdo adulta como sendo acometida pela forma completa do transtorno
', Ao contrario da distribuicdo por género encontrada em criancas, de 4 meninos
para 1 menina, a distribuicdo em adultos é descrita na proporcado de 1:1 2.

A triade sintomatica caracteristica do TDAH infantii - desatencéo,

3 . também esta presente em adultos, embora

impulsividade e hiperatividade
sintomas de hiperatividade-impulsividade sejam menos proeminentes e os sintomas
de desatengao mais frequentemente observados. As manifestagdes em adultos tem
caracteristicas diferentes daquelas observadas em criancas, devido as diferencas
dos contextos nos quais os sintomas aparecem (académico, profissional, social, etc.)
€ um maior amadurecimento de sistemas cerebrais como aqueles do cortex pré-
frontal.

E importante ressaltar que além dos sintomas nucleares, adultos com TDAH
também apresentam dificuldades em lidar com frustracbes, explosbdes de
agressividade e aspectos relacionados a regulagdo do humor * Além disso,
apresentam outros déficits neuropsicoldgicos tais como os de fungdes executivas e
percepgdo de tempo °. Estes sintomas podem resultar em prejuizos consideraveis
em suas relacdes sociais °.

O TDAH em adultos s6 foi reconhecido pelos sistemas classificatérios de
saude mental na terceira edicdo do Manual Estatistico e Diagnostico da Associacao
Psiquiatrica Americana (DSM-Ill), com uma discreta indicagdo que o transtorno
poderia persistir na vida adulta. Em sua versdo subsequente, o DSM-IV 7, ja

descrevia alguns exemplos de sintomas em adultos, porém, indicava que:

“Na maioria dos individuos, os sintomas atenuam-se durante o final da adolescéncia
e idade adulta, embora uma minoria dessas pessoas experiencie o quadro

sintomatico completo ... até os anos intermediarios da idade adulta”.
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Esta afirmacéo da DSM-IV se contraria as evidéncias mais recentes sobre o
curso evolutivo do transtorno. Na DSM-5 8 foram realizadas mudangas para
contemplar o diagnostico em adultos, como a redugdo no numero de sintomas para
a realizagdo do diagnostico em adultos de 6 para 5 sintomas de desatengéo e/ou
hiperatividade-impulsividade. Apesar dos critérios para cada sintoma n&o terem
mudado, foram adicionados exemplos que se aplicam melhor em adultos. Uma
terceira mudancga foi o aumento da idade de inicio dos sintomas para caracterizar
comportamentos passados, de 7 para 12 anos, uma vez que os estudos sobre idade
de inicio ndo demonstravam diferengas significativas entre os dois grupos. De
acordo com os critérios da DSM-5, uma vez que os sintomas do TDAH sao
dimensionais e podem estar presentes em qualquer individuo, além de caracterizar
uma agregacao de sintomas acima do esperado para a maioria da populagéao, estes
sintomas precisam estar presentes em pelo menos duas areas de funcionamento
diferentes do individuo provocando prejuizo significativo, como por exemplo, na
esfera conjugal e no trabalho. Os critérios diagndsticos para o TDAH na DSM-5 séo
apresentados na Tabela 1.

Os sintomas descritos na 10a Classificacdo Internacional de Doencas da
Organizagdo Mundial de Satde (CID-10) ° sdo semelhantes aos da DSM-IV mas o
seu uso em adultos é dificil pois as situagcdes descritas sdo mais adequadas para
criangas.

O diagnostico de TDAH em adultos é frequentemente realizado sem a
presenca de um informante colateral para corroborar a presenga destes. Entretanto,
alguns adultos ndo conseguem resgatar exemplos ou reconhecer a presenca dos
sintomas o que pode dificultar a entrevista. Apesar de podermos nos basear
somente no relato do paciente adulto sobre os sintomas atuais e passados, a
auséncia de um relato colateral pode levar a um subdiagndstico ™°.

Independente da faixa etaria, individuos com TDAH se apresentam com um
diagndstico psiquiatrico comorbido em aproximadamente 75% dos casos, sendo que

em média trés comorbidades psiquiatricas .

Os diagnosticos comorbidos
mais comuns s&o os transtornos do humor e de ansiedade, sendo também
frequentes outros transtornos do neurodesenvolvimento, como a dislexia. Outras
comorbidades comuns incluem o transtorno por uso de substancias, os

transtornos alimentares (adiante) e as alteragdes do sono "%



Tabela 1 - Critérios diagnosticos para TDAH pela DSM -5

A. Um padrio persistente de desatengdo e/ou hiperatividade-impulsividade que interfere no funcionamento ou desenvolvimento,
caracterizado por (1) e/ou (2):

1. Desatengdo: Seis (ou mais) dos seguintes sintomas de desatencdo persistiram por pelo menos seis meses em grau mal-
adaptativo e inconsistente com o nivel de desenvolvimento, impactando negativa e diretamente em atividades sociais ou
académico/ocupacionais:

Nota: Os sintomas nao se devem exclusivamente a manifestagdo de um transtorno de oposi¢ao, desafio, hostilidade ou
falha em entender tarefas ou instru¢des. Para adolescentes mais velhos e adultos (17 anos ou acima), ao menos 5 sintomas sdo
necessarios.

a) freqlientemente deixa de prestar atengdo a detalhes ou comete erros por descuido em atividades escolares,
de trabalho ou outras (p.ex. ndo percebe ou deixa de perceber detalhes, o trabalho néo ¢ acurado)

b)  com freqiiéncia tem dificuldades para manter a atengdo em tarefas ou atividades lidicas (p.ex. tem
dificuldade em se manter atento durante palestras, conversas ou leituras extensas)

c¢) com freqiiéncia parece ndo escutar quando lhe dirigem a palavra (p.ex. parece estar com a cabeg¢a em outro
lugar mesmo que ndo haja uma distragdo obvia)

d) com freqiiéncia ndo segue instrugdes e ndo termina seus deveres escolares, tarefas domésticas ou deveres
profissionais (ndo devido a comportamento de oposi¢do ou incapacidade de compreender instrugdes)

e) com freqiiéncia tem dificuldade para organizar tarefas e atividades (p.ex. tem dificuldade em realizar
atividades sequenciais, em manter materiais e pertences organizados, realiza trabalhos de forma
desordenada, apresenta um gerenciamento do tempo ruim, ndo consegue respeitar prazos)

f)  com frequéncia evita, antipatiza ou reluta a envolver-se em tarefas que exijam esfor¢o mental constante
(p.ex. trabalhos escolares e deveres de casa; para adolescentes mais velhos e adultos, preparar relatorios,
completar formularios revisar documentos extensos)

g) com freqiiéncia perde coisas necessarias para tarefas ou atividades (p.ex. materiais escolares, lapis, livros,
ferramentas, carteiras, chaves, material de escritorio, dculos, telefone celular)

h) facilmente distraido por estimulos alheios a tarefa (para adolescentes mais velhos e adultos, também pode
ser por pensamentos ndo relacionados a tarefa realizada)

i)  com freqiiéncia apresenta esquecimento em atividades didrias (p.ex. resolver atividades cotidianas; para
adolescentes mais velhos e adultos, retornar ligagdes, pagar contas e manter compromissos)

2.  Hiperatividade: Seis (ou mais) dos seguintes sintomas de desatengdo persistiram por pelo menos seis meses em grau mal-
adaptativo e inconsistente com o nivel de desenvolvimento, impactando negativa e diretamente em atividades sociais ou
académico/ocupacionais:

Nota: Os sintomas ndo se devem exclusivamente a manifestagao de um transtorno de oposi¢ao, desafio, hostilidade ou
falha em entender tarefas ou instru¢des. Para adolescentes mais velhos e adultos (17 anos ou acima), a0 menos 5 sintomas sao
necessarios.

a) freqlientemente agita as maos ou os pés ou se remexe na cadeira

b) freqiientemente abandona sua cadeira em situagdes nas quais se espera que permaneca sentado (p. ex.
deixa o seu lugar na sala de aula, no escritorio ou outro local de trabalho, ou em outras situagdes em que é
requerido que se permaneca no lugar)

c¢) frequentemente escala ou corre em demasia, em situagdes nas quais isto € inapropriado (Nota: em
adolescentes e adultos, pode estar limitado a sensagdes subjetivas de inquietagao)

d) com freqiiéncia tem dificuldade para brincar ou se envolver silenciosamente em atividades de lazer

e) esta freqlientemente “a mil” ou muitas vezes age como se estivesse “a todo vapor” (p.ex. ndo consegue ou
sente-se desconfortavel ficando calmo por um periodo extenso de tempo, como num restaurante, numa
reunido; pode ser percebido pelos outros como sendo incansavel ou dificil de acompanhar).

f)  freqiientemente fala em demasia

g) freqiientemente da respostas precipitadas antes de as perguntas terem sido completadas (p.ex. completa as
frases de outras pessoas; ndo espera o seu turno para falar numa conversa)

h)  com freqiiéncia tem dificuldade para aguardar sua vez (p.ex. quando precisa esperar numa fila)

i) freqiientemente interrompe ou se mete em assuntos de outros (p.ex. se intromete em conversas, jogos ou
atividades; usa os objetos de outras pessoas sem pedir permissdo; para adolescentes e adultos, pode se
intrometer no que os outros estdo fazendo)

B. Alguns sintomas de hiperatividade-impulsividade ou desaten¢do que causaram prejuizo estavam presentes antes dos 12 anos de idade.

C. Alguns sintomas de desaten¢do ou hiperatividade-impulsividade estdo presentes em dois ou mais contextos (p.ex. em casa, na escola, no
trabalho, em casa; com amigos ou parentes, em outras atividades).

D. Deve haver claras evidéncias de que os sintomas interferem ou reduzem a qualidade do funcionamento social, académico ou ocupacional.

E. Os sintomas néo ocorrem exclusivamente durante o curso de um Esquizofrenia ou outro Transtorno Psicético e ndo sdo mais bem explicados
por outro transtorno mental (por ex., Transtorno do Humor, Transtorno de Ansiedade, Transtorno Dissociativo, Transtorno da Personalidade,
Intoxicac@o ou abstinéncia de Substancias).

24
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1.2 Os Transtornos Alimentares (TA)

1.2.1 Classificacao e Quadro Clinico dos TA

A categoria diagnéstica dos TA é definida como um grupo de transtornos
onde ha grave comprometimento do comportamento alimentar 8. As trés principais
sindromes definidas nesta categoria sdo a Anorexia Nervosa (AN), a Bulimia
Nervosa (BN) e o Transtorno da Compulsdo Alimentar (TCA). Os TA sao sindromes
complexas que prejudicam nao apenas o comportamento alimentar propriamente
dito, como também interferem na regulacdo do peso, na regulagdo dos sistemas
apetitivos de recompensa e em outras redes neurais relacionadas a percepgao
corporal, funcionamento cognitivo e processamento emocional . 0 DSM-5
descreve os quadros de AN, BN e TCA e seus critérios sdo apresentados,
respectivamente nas Figuras 1, 2 e 3, numa comparagdo com os critérios da CID-
10.

O DSM-5 também descreve uma outra categoria (Outros Transtornos
Alimentares Especificos e Inespecificos) incluindo, como por exemplo, a AN atipica,
o TCA subclinico, o Transtorno Purgativo e a Sindrome do Comer Noturno. Em
contrapartida, a CID-10, descreve apenas as sindromes da AN, BN e todos os
outros quadros sao classificados como formas atipicas de TA (TANE) °.

As definigdbes encontradas na literatura para este grupo mudam
constantemente. Portanto, os limites externos para circunscrever essa categoria
diagndstica apresenta uma zona de penumbra mal definida, o que abre espago para
que entidades clinicas como a Ortorexia Nervosa, caracterizada por pensamentos
obsessivos com comidas saudaveis e preparadas de acordo com crengas
nutricionais distorcidas; a Dismorfia Muscular, um quadro marcado pela
preocupagao exagerada na obtencdo de um corpo idealizado e musculoso
associado a praticas alimentares distorcidas e manipulagdo hormonal para obtencao
deste; e o Transtorno Purgativo, uma entidade clinica marcada pela pratica de auto
inducédo de vdmitos sem a presencga de episodios de compulsido alimentar ou outras
caracteristicas da BN, possam ser considerados parte dos TA em conjunto com as

sindromes classicas.
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A AN ¢é diagnosticada através da entrevista e exame clinico junto aos
pacientes e seus familiares. O diagndstico da AN pode ser caracterizada com
a triade descrita pelo psiquiatra britanico Gerald Russel '*:

1. Perda de peso intencional com inanicao: Existem diferentes definicbes para a
determinagcdo do que seria considerado uma perda de peso significativa. O
DSM-5 determina que o paciente esteja 15% abaixo do peso esperado para a
idade/altura/sexo em graficos epidemioldgicos 8, enquanto a CID-10 descreve
um IMC de 17.5 kg/m? ou menos °. O DSM-5 menciona o uso do IMC apneas
para estratificar a gravidade da AN.

2. Uma forma especifica de psicopatologia: Diversos sintomas psiquicos
expressando cogni¢cées e crengas distrocidas com temas relacionados a
alimentagao e peso e/ou forma do corpo podem se manifestar antes mesmo
da perda de peso, apesar de também serem consequentes a desnutricdo.
Apesar da insatisfacdo com o peso ou com o corpo ser uma ideia frequente
nas mulheres da sociedade atual, essas ideias tornam-se extremadas na AN.

3. Um disturbio endocrinolégico com funcionamento hormonal anormal: Expresso
em mulheres por amenorreia e em homens por perda da libido e poténcia

sexuais. A amenorreia foi um critério retirado na DSM-5.

A Bulimia Nervosa foi conceitualizada como uma entidade clinica distinta da
AN no final da década de 70, com a sua principal caracteristica sendo descrita como

uma urgéncia incontrolavel para comer, no original *°:

‘powerful and irresistible urges to overeat [...] there was often an all-or-none pattern
to the sequences of eating [...] The amounts of food consumed at one sitting could be
extraordinarily large”.

“..their minds were filled almost constantly with thoughts of food with resulting

impairment of concentration.”

Além disso, essas pacientes apresentavam o uso de estratégias para prevenir o
ganho de peso (e.g. auto indugédo de vomitos) e medo mérbido de engordar.
Como descrito acima, os episédios de compulsdo alimentar apresentam

aspecto central na psicopatologia da BN. Esses episodios referem-se a uma
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sensacao de perda de controle sobre o tipo ou a quantidade de comida a ser
ingerida, associado ao consumo de uma grande quantidade de alimentos em um
curto espaco de tempo, por exemplo, duas horas.

A caracterizacdo de um episédio de compulsdo alimentar é feita pela
avaliacao do critério subjetivo (sensacao de perda de controle) e do critério objetivo
(quantidade de alimento e espaco de tempo). Em associagdo aos episddios de
compulsdo alimentar, ocorrem praticas compensatorias inadequadas para prevenir o
ganho de peso. Essas resultam num ciclo compulsao-compensacao (ex. ciclos de
compulsdo-purgagdo). As estratégias para neutralizar os efeitos de
superingestdo podem ser danosos ao organismo e interfferem com o
funcionamento fisiolégico, como a regulacdo da fome e saciedade, o que auxilia a
manter o transtorno '°. Outra caracteristica marcante da BN é a auto avaliagdo
indevida baseada no peso e na forma corporal. As alteracbes no funcionamento
psicologico podem influenciar outras areas do funcionamento como o funcionamento
familiar e social.

O padrao alimentar das pacientes com BN é marcado por intensa restricao
alimentar ou mesmo praticas de jejum, que se alternam com episédios de

compulsdo alimentar 7.

Uma composicdo pouco balanceada de nutrientes nas
refeicdes de bulimicas pode constituir um dos fatores de manutencéo do transtorno
' Os estudos utilizando recordatérios alimentares sugerem que as pacientes com
BN consomem entre 3500 & 5000 kcal durante um episddio de compulsgo *°.

A terceira sindrome descrita na DSM-5 é o Transtorno da Compulsao
Alimentar. Este foi inicialmente descrito pelo psiquiatra americano Alfred Stunkard,
na tentativa de diferenciar um subgrupo de pacientes obesos. Ele descreveu um
grupo de pacientes que sofria episodios de compulsdo alimentar, seguidos de
intenso desconforto e auto condenac&o, no original %°;

“ eating binges [...] with an orgiastic quality [...] followed by severe discomfort and

expressions of self-condemnation”.

A auséncia da pratica de comportamentos compensatoérios era um diferencial em
relacado aos pacientes com BN.

Ha uma forte associacdo entre TCA e obesidade 8. Tanto a obesidade
pode preceder o TCA quanto o inverso. Geralmente, os pacientes com TCA ganham
peso rapidamente e apresentam oscilacbes de peso mais frequente que obesos

sem
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TCA. Além disso, os portadores de TCA apresentam uma maior dificuldade em
perder peso.

Mesmo que os episodios de compulsdo alimentar do TCA tenham os
mesmos critérios que os da BN, eles diferem em alguns pontos de sua
caracterizagdo. Os pacientes com TCA consomem menos calorias durante os
episddios de compulsao (1500 a 3000 kcal), do que os pacientes com BN. Além
disso, os episédios de compulsdo de bulimicas tendem a ser mais ricos em

carboidratos e agucares 2" %2,



ANOREXIA NERVOSA

DSM-5

CID-10

A. Restrigdo da ingestdo alimentar relacionada as necessida-
des, levando a um peso corporal significativamente baixo, no
contexto da idade, sexo, etapa do desenvolvimento e satde
fisica. Um peso significativamente baixo é definido como o
peso que € menor que 0 minimamente normal, ou para as
criancas e adolescentes, menor do que 0 minimo esperado.

B. Medo intenso de ganhar peso ou se tornar gordo, ou
comportamentos persistentes que interferem com o ganho
de peso, mesmo que com o peso significativamente baixo.

C. Perturbagéo na forma que vivencia o peso e a forma corpo-
rais. Influencia indevida do peso ou forma corporal sobre a
sua auto-avaliagdo ou persistente falta de reconhecimento
da gravidade do baixo peso atual.

Especificar o tipo atual:

1. Tipo restritivo — durante os (ltimos trés meses o individuo
ndo apresentou episodios de compulséo alimentar ou
comportamentos purgativos (vomitos auto induzidos ou
uso inapropriado de laxativos, diuréticos, ou enemas)

2. Tipo compulséo alimentar/purgagéo — durante os (ltimos
frés meses o individuo apresentou episodios de compulséo
alimentar ou comportamento purgativos (vomitos auto
induzidos ou uso inapropriado de laxativos, diuréticos,
ou enemas).

Especificar se:

1. Em remisséo parcial: Depois de preencher todos os
critérios de anorexia nervosa, o Critério A (baixo peso
corporal) ndo esta sendo preenchido por um periodo de
tempo mantido, mas ou o Critério B (intenso medo de
ganhar peso ouse tornar gordo ou comportamento que
interfira com o ganho de peso) ou o Critério C (distarbio
na auto-percepcao do peso ou forma) é ainda preenchido.

2 Em remissdo completa: Depois de preencher todos os
critérios de anorexia nervosa, nenhum critério tem sido
preenchido por um periodo de tempo mantido.

Especificar gravidade atual:
O nivel minimo de gravidade é baseado, para adultos, no indice
de massa corporal atual (IMC) (veja abaixo) ou, para criancas
e adolescentes, no percentil de IMC. As faixas abaixo s&o
derivadas das categorias da Organizagéo Mundial de Satde
para magreza em adultos: para criangas e adolescentes, 0s
percentis de IMC devem ser usados. O nivel de gravidade
pode ser aumentado para refletir os sintomas clinicos, o grau
de comprometimento funcional, e a necessidade de superviséo.

Leve: IMC = 17 Kg/m?

Moderada: IMC 16-16.99 Kg/m?

Grave: IMC 15-15.99 Kg/m?

Extrema: IMC < 15 Kg/m?

A. O peso corporal &€ mantido em pelo

menos 15% abaixo do esperado
(tanto perdido como nunca alcangado)
ou o indice de massa corporal de
Queteletem 17,5 ou menos. Pacientes
pré-puberes podem apresentar falhas
em alcancar o ganho de peso esperado
durante o periodo do crescimento;

B.A perda de peso é auto-induzida por

abstencédo de “alimentos que engor-
dam” e um ou mais dos que se segue:
vomitos auto induzidos, purgagéo auto
induzida, exercicio excessivo, uso de
anorexigenos e/ou diuréticos;

C. Ha uma distor¢éo da imagem corporal

na forma de uma psicopatologia
especifica por meio da qual um pavor
de engordar persiste como uma idéia
infrusiva e sobrevalorada, e o paciente
impde um baixo limiar de peso a si
proprio;

D. Um transtorno endécrino generalizado

envolvendo o eixo hipotaldmico-hi-
pofisario-gonodal & manifestado, em
mulheres como amenorreia e, em
homens, com a perda de interesse e
potencia sexual (uma excegéo aparen-
te é a persisténcia de sangramentos
vaginais em mulheres anoréticas que
estdo recebendo terapia de reposigao
hormonal, mais comumente tomada
como uma pilula contraceptiva).
Pode também haver niveis elevados
de horménio do crescimento, niveis
aumentados de cortisol, alteragdes no
metabolismo periférico do hormonio
tireoidiano e anormalidades de secre-
¢ao de insulina;

E. Se o inicio é pre-puberal,a sequencia

de eventos da puberdade € demorada
ou mesmo detida (o crescimento
cessa; nas garotas, 0s seios ndo se
desenvolvem e ha uma amenorreia
primaria; nos garotos, os genitais
permanecem juvenis). Com a recupe-
racéo, a puberdade é com frequéncia
completada normalmente, porém a
menarca é tardia.

Figura 1 — Critérios diagnosticos da Anorexia Nervosa
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BULIMIA NERVOSA

DSM-5

CID-10

A Episadios recorrentes de compulsdo alimentar. Um
episodio de compulsdo alimentar é caracterizado por
ambos:

(1) comer, num periodo de tempo definido (por exemplo,
dentro de um periodo de 2 horas), um montante de
comida que é definitivamente maior do que a maioria
pessoas come durante o mesmo periodo de tempo e em
circunstancias semelhantes,

(2) um sentimento de falta de controle sobre a alimentagdo
durante o episodio (por exemplo, um sentimento de que
ndo consegue parar de comer ou controlar o que
ou quanto esta comendo).

B. Recorrentes comportamentos compensatorios ina-
dequados,a fim de evitar o ganho de peso, tais como
a auto-inducdo devomitos; consumo de laxantes,
diuréticos, enemas, ou outrosmedicamentos; jejum ou
exercicio excessivo.

C.Ambos, a compulsédo alimentar e os comportamentos
compensatorios inadequados ocorrem, em média, pelo
menos uma vez por semana durante frés meses.

D. Aauto avaliagéo é indevidamente influenciada pela forma
e peso corporal.

E. A perturbacdo ndo ocorre exclusivamente durante
episédios de Anorexia Nervosa.

Especificar se:

1. Em remissdo parcial: Depois de preencher todos os
critérios de bulimia nervosa, alguns, mas néo todos
os critérios tém sido preenchidos por um periodo de
tempo mantido.

2. Em remisséo completa: Depois de preencher todos os
critérios de bulimia nervosa, nenhum critério tem sido
preenchido por um periodo de tempo mantido.

Especificar gravidade atual:
O nivel minimo de gravidade é baseado na frequéncia
de comportamentos compensatorios inadequados (veja
abaixo). O nivel de gravidade pode ser aumentado para
refletir outros sintomas e o grau de comprometimento
funcional.
Leve: Uma média de 1-3 episodios de comportamentos
compensatorios inadequados por semana.
Moderada: Uma média de 4-7 episédios de comportamen-
tos compensatorios inadequados por semana.
Grave Uma média de 8-13 episodios de comportamentos
compensatorios inadequados por semana.
Extrema: Uma média de 14 ou mais episodios de com-
portamentos compensatorios inadequados por semana.

A. Ha uma preocupacéo persistente com o

comer e um desejo irresistivel por comida;
o paciente sucumbe a episodios de
hiperfagia, nos quais grandes quantidades
de alimento sdo consumidas em curtos
periodos de tempo.

B. O paciente tenta neutralizar os efeitos de

“engordar” dos alimentos através de um
ou mais do que se segue: vomitos auto
induzidos, abuso de purgantes, periodos
alternados de inani¢do. Quando a bulimia
ocorre em pacientes diabéticos, podem
escolher negligenciar seu tratamento
insulinico.

C. A psicopatologia consiste de um pavor

morbido de engordar e o paciente
coloca para si mesmo um limiar de peso
nitidamente definido, bem abaixo do seu
peso pré-morbido que constitui o peso
o6timo ou saudavel na opinido do medico.
Ha frequentemente, mas nao sempre,
uma histéria de um episodio prévio de
anorexia nervosa, o intervalo entre os dois
transtornos variando de varios de poucos
meses a varios anos. Esse episodio
prévio pode ter sido completamente
expressado ou pode ter assumido uma
forma “disfarcada” menor, com uma
perda de peso moderada e/ou uma fase
fransitéria de amenorreia.

Figura 2 — Critérios diagndsticos da Bulimia Nervosa
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CRITERIOS DIAGNOSTICOS PARA O TRANSTORNO DA COMPULSAO

ALIMENTAR (TCA) NO DSM-5

A. Episodios recorrentes de compulsdo alimentar. Um episodio de compulséo alimentar é caracterizado
por ambos:

(1) comer, num periodo de tempo definido (por exemplo, dentro de um periodo de 2 horas), um montante
de comida que é definitvamente maior do que a maioria pessoas come durante 0 mesmo periodo
de tempo e em circunstancias semelhantes,

(2) um sentimento de falta de controle sobre a alimentagéo durante o episodio (por exemplo, um
sentimento de que n&do consegue parar de comer ou controlar o que ou quanto esta comendo).

B. Os episodios de compulséo alimentar estéo associados a trés (ou mais) dos seguintes:

1. Comer muito mais rapidamente do que o normal;

2. Comer até sentir-se incomodamente repleto;

3. Comer grandes quantidades de alimentos, quando néo esta fisicamente faminto;

4_Comer sozinho por embaraco devido a quantidade de alimentos que consome;

5. Sentir repulsa por si mesmo, depressao ou demasiada culpa apos comer excessivamente.

C. Angustia acentuada relativa a presenca de compulséo alimentar

D. A compulsé&o alimentar ocorre, na média, pelo menos uma vez por semana por frés meses.

E.A compulséo alimentar ndo esta associada ao uso recorrente de comportamentos compensatorios
inadequados como na bulimia nervosa e nem ocorre durante o curso de bulimia nervosa ou anorexia
nervosa.

Especificar se:
Em remissao parcial: Depois de preencher todos os critérios do transtorno da compulséo alimentar
periédica, os episédios de compulséo alimentar ocorrem numa frequéncia média menor que um episodio
por semana por um periodo de tempo mantido.
Em remissao completa: Depois de preencher todos os critérios de transtornos da compuls&o alimentar,
nenhum critério tem sido preenchido por um periodo de tempo mantido.

Especificar gravidade atual:
O nivel minimo de gravidade é baseado na frequéncia episodios de compulséo alimentar (veja abaixo). O
nivel de gravidade pode ser aumentado para refletir outros sintomas e o grau de comprometimento funcional.
Leve: 1-3 episddios de compuls&o alimentar por semana.
Moderada: 4-7 episodios de compuls&o alimentar por semana.
Grave: 8-13 episodios de compuls&o alimentar por semana.
Extrema: 14 ou mais episodios de compulsao alimentar por semana.

Figura 3 — Critérios diagndsticos do Transtorno da Compulsao Alimentar
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1.2.2 Epidemiologia dos TA

Os inquéritos epidemioldgicos trazem diferentes estimativas para a AN de
acordo com o desenho do estudo. A prevaléncia da AN varia de 0 até 0,9% na
populagdo geral, enquanto a ponto prevaléncia para AN em mulheres jovens é de
0,5% e a prevaléncia ao longo da vida varia de 1,2 & 2,2% . A incidéncia da
AN entre as mulheres sobe de 18.46 por 100.000 pessoas por ano em todas as
faixas etarias, para 270 por 100.000 e mulheres na faixa de 15-19 2* %, A AN tem
um pico bimodal de incidéncia aos 15 e aos 19 anos e as tendéncias
histéricas demonstram frequéncias relativamente estaveis em mulheres jovens
apesar de terem sido relatados aumentos de até trés vezes nos ultimos 40 anos,
nas mulheres da terceira e quarta décadas de vida ?*. Em vez de um aumento real
no numero de casos de TA, é possivel que os aumentos nas taxas historicas se
devam ao maior numero de servigos especializados para TA, uma maior
preocupacao e disseminacdo de informacdes sobre a existéncia dos TA e a
consequente identificacdo de casos na populagao, além das mudancas na estrutura
demografica da populagéao.

A distribuicdo por género da AN é de 1:10 casos (homens:mulheres), com
uma distribuigdo mais equilibrada entre os géneros para os casos de AN pediatrica,
com meninos representando 25% dos casos °. Vale ressaltar que os casos de TA
pediatrico ja sdo considerados mais frequentes que os casos de diabetes tipo 2 em
criangas .

Apesar da BN ser mais comum do que a AN, essa sindrome é descrita como
apresentando uma ponto prevaléncia que varia entre 0,9 a 1,5% em mulheres e de
0,1 a 0,5% em homens 2. Utilizando os critérios da DSM-5, a prevaléncia é de 2,3%
na populagao geral, com alguns estudos atingindo 2,9%. As formas atipicas (ou
subclinicas) de BN sao frequentes e sua prevaléncia pode chegar a 5,4% da
populacdo®?°. A incidéncia da BN tem se mantido relativamente estavel desde a
década de 90 até o inicio do ano 2000, em mulheres dos 16 aos 20 anos de idade.
As analises de bancos de dados de clinicos gerais do Reino Unido demonstrou que
a incidéncia da BN é de 20,7 em mulheres e 11,8 na populagao geral, para 100.000
pessoas por ano. Essa taxa aumenta para 46,8 no grupo de mulheres de 15 a 19
anos *°.

O TA mais comum na populagdo geral é o TCA. Sua prevaléncia na

populacdo é de aproximadamente 3,5% em mulheres e 2% em homens *'. Numa
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avaliagcdo nacional nos Estados Unidos, a taxa de incidéncia foi de 660 em homens
e 1010 a cada 100.000 pessoas/ano em mulheres *. Por fim, é importante ressaltar
que todos os TA podem ocorrer em ambos os géneros, em qualquer faixa etaria, em

qualquer nivel socioecondmico e pais.

1.3 O conceito de comorbidade em Psiquiatria

O conceito de comorbidade em psiquiatria suscita uma discussdo polémica
sobre a formacgédo dos construtos diagnosticos que foge ao escopo da presente
Tese. Entretanto, algumas consideragdes sobre a evolugédo deste conceito e o0 seu
uso no campo da pesquisa psiquiatrica se fazem necessarios para contextualizar o
presente trabalho.

Devido a uma preocupacido com as condi¢cdes experimentais dos estudos de
caso-controle, o médico e epidemiologista americano Alvan Feinstein investigou
fatores que poderiam afetar o curso de uma doencga indice ou mesmo o efeito de um
tratamento sobre ela **. No conceito proposto por Feinstein, € considerada uma
comorbidade, “qualquer entidade clinica distinta e adicional, que seja pré-existente
ou que passe a ocorrer durante o curso clinico de um paciente que possua a doencga
indice em estudo” *. O autor classifica uma “comorbidade funcionafl’, onde a doenca
adicional influencia o curso clinico da doenca indice e uma “comorbidade
diagnostica”, onde a doenga adicional produz sintomas que simulam aqueles da
doenca indice e dificultam a sua identificagdo. As comorbidades poderiam ser
avaliadas em diferentes pontos de observacao temporais em relacdo a doenca
indice; exemplificando com um paciente portador de cancer de pulmao que podem
ter tido como comorbidade pré-existente catapora na infancia; pode apresentar como
comorbidade atual uma pneumonia pneumocécia; e ainda, ter como comorbidade
posterior ao inicio da doencga indice, um acidente traumatico. O autor salienta como
o estudo das comorbidades poderia influenciar as taxas de morbi-mortalidade em
estudos de saude publica, demonstrando que a sua preocupacao na definicdo deste
conceito era especialmente epidemioldgica **.

A adaptagao deste conceito para a psiquiatria foi definida por Cloninger como
‘um aumento no risco de dois transtornos mentais ocorrerem conjuntamente” e
afirma que “para os transtornos mentais, a presenga de uma comorbidade & mais
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uma regra do que uma excegao” O argumento de Cloninger estd em
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concordancia com a maior parte da literatura que demonstra altas taxas de
comorbidades psiquiatricas em individuos portando um transtorno psiquiatrico indice
3136 Entretanto, a valorizagcdo do conceito de comorbidade se faz em contrapondo
ao conceito de diagndstico diferencial. Segundo o psiquiatra iugoslavo Vladan
Starcevic, a visao contemporanea em psiquiatria expde que “A discussao atual sobre
diagnodstico diferencial € conduzida de forma que o clinico pense em uma
comorbidade, ou seja, se um diagndstico principal alternativo seria melhor
conceitualizado como um diagnéstico adicional” *'.

Entretanto, apesar do esforgco de fenomenologistas de tentarem comprovar
que a maior parte das comorbidades em psiquiatria seria melhor explicada pelo
diagnostico diferencial e uma avaliagéo de critérios relacionados a curso clinico da

doenca indice *

, a realizagdo de subsequentes entrevistas diagndsticas por
psiquiatras com um bom treinamento em psicopatologia levava a taxas de
aproximadamente 25% dos pacientes sendo classificados como apresentando um

transtorno atipico pois teria critérios para mais de um transtorno %%

1.4 A comorbidade entre TDAH e TA

Uma proporgao significativa dos pacientes com TA n&o apresenta remissao

completa do transtorno com os tratamentos propostos®, em estudos de

seguimento.

A identificacdo de subgrupos de pacientes com quadros comorbidos ao TA

pode ajudar na compreensdo do motivo desses diferentes cursos clinicos para um

mesmo transtorno #’

e auxiliar no planejamento terapéutico personalizado que
atenda as necessidades individualizadas.

Existe interesse em avaliar se transtornos do desenvolvimento podem
aumentar o risco para iniciar um TA. Por exemplo, ha uma associagao entre autismo
e Anorexia Nervosa, especialmente no subtipo restritivo, *?, enquanto que o subtipo
purgativo ja foi associado ao TDAH *°.

A associacao entre BN e TCA com TDAH ja foi demonstrada repetidas vezes

44,45

na literatura cientifica Mattos e cols. 1999 relataram uma alta frequéncia de TA,

em especial de TCA, numa amostra de pacientes com TDAH que
buscaram tratamento especializado, em 2004*°. Esse resultado foi replicado

em 6 outras amostras investigadas por outros grupos**#¢=°°,
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Na primeira revisdo sistematica sobre o tema, publicada em 2008 °',
demonstramos que a BN foi o TA mais frequentemente encontrado em portadores
com TDAH °'. A gravidade e o nimero de sintomas de TDAH é mais elevado em
portadores de BN ou TCA, quando comparados com portadores de AN 2,

O acompanhamento prospectivo de filhos de mulheres portadoras de AN e
BN encontrou uma taxa significativamente maior de sintomas de hiperatividade em
seus filhos, em relacdo ao encontrado em filhos de mulheres controles *°.

Os estudos investigando TA em portadores de TDAH encontraram
prevaléncias de BN que variavam de 9 *® até 11% **, enquanto que as taxa de TCA
variavam de 9,3 *® até 11,4% °°, e a taxa de AN foi de 1% “°. Em contrapartida, os
estudos em portadores de TA encontraram que entre 3% °° a 16,2% *' dos pacientes
com AN; de 9 *° até 34,9% °'; e 19,8% dos portadores de TCA *' apresentavam
diagnostico de TDAH.

Uma associacao positiva e significativa entre os sintomas de TDAH e os de
TA ja foi demonstrada em estudos correlacionais °*°°®? com coeficientes de
correlagdo que variavam de 0,23 °" a 0,59 ®°. O nimero de sintomas de TDAH se
correlaciona positivamente com a gravidade dos sintomas de TA em todos os
pacientes com predominancia de comportamentos compulsivos/purgativos 2 Os
sintomas de TDAH conseguem predizer a gravidade da compulsdo alimentar °%°9%3
e de sintomas bulimicos, mesmo controlando para a influéncia de sintomas
depressivos e ansiosos °"®,

Em populagbes pediatricas, o comportamento de perda de controle da
alimentagao, do inglés “Loss of Control eating” (LOC), que é uma forma subclinica
de compulsao alimentar, enfatiza o componente subjetivo de perda de controle, ja
anteriormente associado ao TDAH ®. Talvez esse sintoma tenha sido mais estudado
visto que quadros complexos de BN e TCA se desenvolvem em contextos onde ha
maior autonomia alimentar, ou seja, em idades posteriores como na adolescéncia
onde € possivel a obtengao de grande quantidade de alimento pelo individuo, sendo
dai possivel caracterizar o critério objetivo da compulsao .

Apesar da trajetdéria mais plausivel ser aquela onde sintomas de TDAH
precedem os de TA aumentando o risco do desenvolvimento de um comportamento
alimentar alterado, é possivel que as consequéncias de um TA no funcionamento

cognitivo %5 possam produzir sintomas similares aos do TDAH.
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A ligacdo entre esses transtornos ainda € pouco compreendida e
possivelmente se deve a uma combinagdo de fatores genéticos e ambientais. A
variabilidade genética em genes dopaminérgicos relacionados ao processamento de
recompensas foi descrito em um paciente com TDAH comérbido com TCA ¢, em um
estudo caso-controle de portadores de TDAH comarbido com TCA 7 e numa coorte
de mulheres com BN e histérico de TDAH na infancia °.

Alteracbes em mecanismos de controle da atencdo e controle de impulsos
sdo caracteristicas comuns a ambos os transtornos. Os comportamentos impulsivos
s30 uma caracteristica fundamental do diagnéstico de TDAH ? e déficits na sua
regulagdo ja foram demonstrados nestes individuos °°. Além disso, a impulsividade
pode ser um dos componentes da compulsao alimentar e da purgacao 0 A urgéncia
negativa € um componente da regulacdo dos impulsos e ja foi demonstrada como

sendo um mediador entre compulsdo alimentar e regulagdo emocional

, 0 que
também poderia auxiliar a explicar essa associagdo. Os pacientes com a
comorbidade TDAH+TA apresentam escores mais elevados de autorrelato de tracos
impulsivos do que portadores de qualquer um desses transtornos isoladamente %% .

Os pacientes com TA podem apresentar diferentes alteragcbes no
funcionamento atencional, tais como deficiéncia na aten¢éo sustentada e deficiéncia
na velocidade de processamento ®2. A codificacdo de recompensas também esta
alterada em pacientes com TA, havendo maior ativagdo atencional dirigida a
estimulos que estdo associados com comidas palataveis. O desenvolvimento de
vieses na ativagdo e no funcionamento atencional de portadores de TA também
pode se associar a deficiéncias na capacidade de regular a motivacdo para a
adocao de um padrao alimentar saudavel ou outros cuidados com o corpo como a
pratica de atividade fisica °. Ha propostas de treinamento para reforcar a atencéo a
estimulos neutros e ndo — relacionados a alimentagdo que podem ser benéficos na

corregdo desses vieses *7°.

Infelizmente, os estudos que avaliaram vieses
atencionais ndo exploraram a presenca do TDAH como um mediador da eficacia dos
programas de treinamento cognitivo.

Os individuos com TDAH tipicamente apresentam dificuldades motivacionais
e tem uma tendéncia a preferir recompensas imediatas, o que leva a uma dificuldade
em postergar recompensas '°. De acordo com este conceito, os individuos com
TDAH estariam mais vulneraveis ao desenvolvimento de compulsao alimentar por

apresentarem dificuldades em manter habitos saudaveis no longo prazo
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(recompensas tardias) em contraposicdo a buscarem alimentos que provém uma
sensacgao de prazer (recompensa imediata).

Em relagdo ao tratamento, a recente aprovacado do uso de lisdexanfetamina
para o tratamento do TCA pelo Food and Drug Administration nos Estados Unidos ”*
ressalta o interesse em investigar o uso de psicoestimulantes no tratamento dos TA.
Varios relatos de caso ja foram publicados descrevendo melhoras no quadro clinico
de pacientes com quadros refratarios de BN, associados a historia de TDAH na
infancia ou na vida adulta "®%. Entretanto, em um recente ensaio clinico utilizando
lisdexanfetamina para o tratamento de TCA ”’, o beneficio clinico foi mantido mesmo
excluindo os pacientes portadores de TDAH. Isso sugere que os psicoestimulantes
podem auxiliar portadores com TA mesmo na auséncia de TDAH. De fato, € bem
documentado o efeito supressor do apetite pelos psicoestimulantes 8. Portanto, é
importante avaliar se a melhora dos TA com uso de psicoestimulantes se deve
primariamente a este efeito, ressaltando-se ainda a preocupacado de que pacientes
impulsivos tém potencial para uso indevido deste grupo medicamentoso ®, com o
objetivo de perda de peso. Um recente relato de caso ressalta que o tratamento de
TDAH em pacientes com TA ndo diagnosticado anteriormente, pode levar a grave
perda de peso, com importantes consequéncias clinicas .

O TDAH em adultos esta relacionado a maiores taxas de obesidade em
ambos os sexos. Alguns fatores explicando esta associagdo s&o a perturbacédo do
comportamento alimentar, maiores taxas de disturbios do sono ocasionando
mudangas no apetite e uma desregulagdo do processamento de recompensas 8 A
associacdo entre obesidade e TA nos pacientes com TDAH ainda foi pouco

estudada com apenas um estudo em criancas ® e dois em adultos %%

explorando
esta associagdo. Ha duvidas se a presenca do TDAH em obesos com TA poderia

mudar a apresentacgao clinica destes pacientes.
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2 OBJETIVOS E JUSTIFICATIVA

2.1 Objetivo Primario do Estudo Clinico

O objetivo primario desta tese foi avaliar se a presenga de um transtorno
alimentar modifica o funcionamento cognitivo de portadores com TDAH. A
importancia disto recai na necessidade de avaliar se esses pacientes apresentariam
diferentes necessidades de tratamento em relacdo aos portadores de TDAH
isoladamente, ou se apresentariam um funcionamento cognitivo que potencialmente

prejudicaria a resposta aos tratamentos usuais do TDAH.

2.2 Objetivos Primario e Secundario da Revisao Sistematica com Meta-analise

O objetivo primario desta revisdo sistematica foi realizar uma meta-analise
de estudos sobre o risco que portadores de TDAH apresentam de desenvolver
algum dos TA (AN, BN ou TCA), e vice-versa;Os objetivos secundarios foram
atualizar a revisdo sistematica publicada em 2008 °' intitulada "Review of
literature of attention-deficit/hyperactivity disorder with comorbid eating disorders";
realizar uma meta-andlise para sintetizar a forca de associacdo dos
estudos de correlacdo de sintomas de TDAH e TA; além de explorar num
modelo de meta-regressao, fatores que pudessem explicar a variancia do

tamanho de efeito.

2.3 Apresentacao da Tese

Na Parte Textual sdo apresentados dois estudos que aprofundam a
investigacdo da comorbidade TDAH com TA. Estes dois estudos foram relatados
conjuntamente sendo retirados do formato que seriam apresentados em um
peridédico. Apresentamos uma revisdo sistematica com meta-analise sobre TDAH
comorbido com TA e um estudo clinico onde avaliamos se a presenga de TA poderia
modificar o funcionamento cognitivo de alunos universitarios portadores de TDAH.

Na secao de Anexos sdo apresentados seis artigos publicados durante o
periodo do Doutorado. No primeiro artigo, reproduzimos a revisao sistematica com
meta-analise, ja descrita na Parte Textual, da maneira em que foi publicada no

periddico International Journal of Eating Disorders.



39

No segundo artigo, intitulado “Influence of attention-deficit / hyperactivity disorder on
binge eating behaviors and psychiatric comorbidity profile of obese women’,
realizamos novas analises na amostra estudada durante o Mestrado para avaliar
como a presengca da comorbidade TDAH com TA pode provocar mudancas na
apresentacdo clinica e caracteristicas psicopatoldégicas de mulheres obesas.
Também demonstramos que sintomas depressivos e a os sintomas de desatengao
séo os melhores preditores da gravidade da compulsao alimentar nesta populagao.

No terceiro artigo, intitulado “Can a Continuous Perfoemance Test help to
assign innatention when mood and ADHD symptoms coexist?”, comegamos a
trabalhar com uma amostra n&o-clinica de universitarios e investigamos a relagéo
entre os sintomas de desatencdo, os sintomas depressivos e uma medida
neuropsicolégica de atengado, através de um teste de performance continua para
avaliar se os sintomas de desatencdo seriam primarios ou melhor explicados por
sintomas depressivos.

Em seguida s&o apresentados trés artigos que exploram novas possibilidades
de individualizacdo para o tratamento dos pacientes com TA, para além da
caracterizagao de uma comorbidade como o TDAH.

No quarto artigo da tese, realizamos uma revisdo sistematica com meta-
analise de como o ritmo de resposta aos tratamentos usuais para TA pode predizer
quais pacientes vao atingir a remissao ao final deste. Também discutimos os
diferentes conceitos e critérios utilizados na literatura para classificar os pacientes
com AN, BN e TCA como respondedores precoces ao tratamento.

No quinto artigo da tese, apresentamos uma revisdo sobre como novas
técnicas de abordagem de cuidadores podem auxiliar no desfecho clinico de
portadores de TA, especialmente AN.

Em seguida, no sexto da tese, apresentamos um relato de caso sobre o uso
da estimulacdo magnética transcraniana em um paciente com TCA resistente ao

tratamento.
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3 METODOLOGIA

3.1 Metodologia utilizada na Revisdo Sistematica e na meta-analise:

Nazar, B.P., Bernardes, C., Peachey, G., Sergeant, J., Mattos, P., Treasure, J.
(2016). The risk of Eating Disorders comorbid with Attention-Deficit /
Hyperactivity Disorder: A Systematic Review and Meta Analysis. International

Journal of Eating Disorders, (publicado).

Utilizamos as diretrizes descritas no “PRISMA statement” (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis) ® para a realizacdo
desta revisdo sistematica e para as meta-andlises. Os seguintes unitermos em
inglés foram utilizados para construir a estratégia de busca: [(“Eating Disorders”,
“Anorexia Nervosa”; “Bulimia”; “Bulimia Nervosa”; “Binge Eating Disorder”; “Binge
Eating”; “Overeating”) AND (“Hyperactivity with attention-deficit disorder”; “ADHD”;
“‘ADD”; “Inattention”)]. As buscas foram realizadas utilizando as bases de dados
PubMed, Scielo, PsychINFO and ISI Web of Knowledge.

Dois pesquisadores (Bruno Palazzo Nazar e Camila Bernardes) realizaram as
buscas de forma independente e os artigos foram considerados elegiveis para
inclusdo: (1) se publicados em inglés, portugués, espanhol, holandés, francés ou
alemao; (2) se foram realizados com desenho caso-controle ou se consistiam num
estudo de correlagdo de sintomas; (3) se apresentavam dados para o calculo da
razao de chance ou de correlagao de sintomas; (4) se haviam sido publicados em
periodicos com sistema de revisdo por pares (peer-reviewed). Foram excluidos os
estudos que nado especificaram como o TDAH ou como o TA foram diagnosticados.
Realizamos uma busca manual de artigos das listas de referéncias dos artigos
selecionados na busca inicial para buscar outros estudos relevantes. Finalmente, as
listas finais de artigos selecionados por cada avaliador foi comparada e itens
discordantes discutidos. No caso dos dois avaliadores falharem em obter um
consenso, a referéncia discordante seria submetida a avaliacdo de dois
pesquisadores supervisores (Paulo Mattos e Janet Treasure). Apds a discussao das
listas finais de cada autor, uma lista sintese foi obtida apds remocao de referéncias

em duplicata utilizando o programa de referéncias bibliograficas EndNote.
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O critério de eligibilidade para inclusdo na meta-andlise requeria que: a) o
estudo indicasse a frequéncia de TA em uma amostra de TDAH e em Controles; b)
ou que indicasse a frequéncia de TDAH em uma amostra de TA e em Controles; c)
ou que o estudo indicasse o coeficiente de correlagao entre os sintomas de TDAH e
TA ou que houvesse publicado outro indice que pudesse ser transformado
matematicamente num coeficiente de correlagao.

Além disso, os autores principais dos artigos selecionados foram contactados
para obtencdo de dados que nao haviam sido publicados em seus manuscritos.
Assim, os dados utilizados para Mikami et. al., 2008 *°; Mikami et. al., 2010 °'; Docet
et. al., 2012 %; Reinblatt et. al., 2015 : Reinblatt et. al., 2015 (b) %, Sonneville et.
al., 2015 e Rojo-Moreno et al., 2015 * foram gentilmente cedidos pelos autores. O
banco de dados de Nazar et. al., 2014 % estava disponivel para extracdo das
medidas necessarias. Adicionalmente, apds contactar um dos autores (Ronald
Kessler) do “Collaborative Psychiatric Epidemiological Surveys (CPES)”, nés
utilizamos as informagdes disponiveis do banco de dados indicado por este autor
para a extragado dos dados necessarios para o estudo “National Comorbidity Survey
— Replication (NCS-R, 2001-2003)” **.

A razédo de chance de um individuo com TDAH x Controles apresentar um
TA, assim como, a razao de chance de um individuo com TA x Controles apresentar
TDAH foi calculada utilizando um modelo de efeitos aleatérios, no programa
STATA 12 (Stata corporation, College Station, TX, USA). Utilizamos os
comandos Metan, Metabias e Metareg.

Com a finalidade de obter o coeficiente de correlagao sintético entre sintomas
de TA e TDAH, inicialmente padronizamos os escores obtidos através de diferentes

escalas transformando-os para a escala Z de Fisher, com a formula:
(Z=%In(""" ")
e o calculo do seu desvio padréo calculado pela equacgao:

(SEz=1/{ (n-3) %
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Essa meta-analise utilizou o modelo Hedges-Olkin de efeitos aleatérios. Para
calcular o coeficiente de correlagéo sintético de volta a escala normal, utilizamos a

formula:

(e((2prooI — 1)/ (2xZpool + 1) )

A heterogeneidade dos estudos foi calculada através da estatistica Q de
Cochran, expressa através do resultado em qui-quadrado. A inconsisténcia dos
estudos foi investigada utilizando a estatistica I?, calculada através da férmula:

[(Q-dfyQ] %

A avaliacdo de viés de publicagao foi realizada utilizando o teste de Harbord,
gue explora o chamado “small studies effect’ para explicar as variagdes na razdo de
chance. Este teste € mais adequado para dados binarios pois resulta numa menor
taxa de falsos positivos do que o rotineiramente utilizado teste de Egger ¥'.
Finalmente, realizamos a analise visual dos graficos de dispersdao em funil para
inspecionar o viés de publicagao.

Todos os estudos foram avaliados com a versao para estudos caso-controle
da Newcastle-Ottawa Quality Assessment Tool *. A avaliacdo de qualidade dos
artigos foi usada como um possivel viés que explicasse a variancia da razdo de
chance. Cada estudo poderia receber ao menos quatro pontos na subescala de
selecao e dois pontos na subescala de comparabilidade, e trés pontos na subescala
de exposicao dos resultados.

Realizamos uma meta-regressdo para investigar se a média de idade;
categoria de peso; propor¢do de participantes do sexo feminino; tamanho da
amostra; método para a realizagdo do diagndstico de TDAH; método para a
realizagdo do diagnostico de TA; pais onde o estudo foi publicado; e qualidade do

estudo poderiam explicar a variancia da razao de chances.

3.2 Metodologia utilizada no estudo Clinico:
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Nazar, B.P., Bernardes, C., Malloy-Diniz, L., Treasure, J., Sergeant, J., Mattos,
P. Eating Disorders impair cognition and weight regulation of ADHD: a clinical

and neuropsychological investigation. (em preparagao)

3.2.1 Participantes

Foi selecionada uma amostra de alunos de Medicina do 90 periodo da
Universidade Federal do Rio de Janeiro. A selecdo foi realizadas ao longo de
quatro anos, sendo cada novo recrutamento aqui denominado uma onda de
recrutamento, sendo o total de oito ondas de recrutamento. Os alunos eram
convidados a preencher um rastreio de TDAH (o ASRS-18), sendo convidados a
participar do protocolo todos aqueles que apresentassem acima de cinco
sintomas de desatengdo e/ou hiperatividade (rastreios positivos); todos aqueles
que pontuassem entre trés e quatro sintomas (rastreios subclinicos); e um mesmo
numero randomizado de rastreios negativos eram convidados para participar do
protocolo.

Todas as ondas de recrutamento mantiveram a mesma metodologia.

No presente estudo selecionamos para analise apenas o0s alunos
com diagnostico de TDAH; os alunos que apresentavam a comorbidade TDAH+TA
e um numero randomizado de estudantes sem qualquer outro diagndstico
psiquiatrico como Controles.

Todos os alunos assinaram consentimento informado e o projeto foi

aprovado pelo comité de ética do IPUB-UFRJ.

Os critérios de inclusao no estudo foram:

* estar regularmente matriculado como estudante da UFRJ

* ter compreendido o termo de consentimento e desejar participar

voluntariamente da pesquisa

Os critérios de exclusdo para a participagao da pesquisa foram:

* presenga de epilepsia ou outro transtorno neurolégico

* presenga de algum disturbio endocrinolégico descompensado que
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sabidamente interfere com o apetite (ex. hipertireoidismo)
* presenga de transtorno psicotico (ex. esquizofrenia, transtorno
delirante persistente)

* uso atual de antipsicéticos ou estabilizadores do humor

O protocolo de pesquisa era completado em duas visitas, com uma
semana de diferenca. No primeiro dia de avaliagdo, era realizado uma
entrevista clinica seguida de aplicagdo de entrevistas semi-estruturadas. Apds
um breve intervalo, os alunos retornavam para o preenchimento dos
questionarios. A primeira visita durava aproximadamente 1 hora. No segundo
dia de avaliagdo, os alunos eram convidados a realizar uma bateria de testes

neuropsicoldgicos com duragdo aproximada de duas horas.

3.2.2 Procedimentos durante a avaliacao clinica

A avaliacdo de todos os participantes consistiu na realizacdo de uma
entrevista clinica para avaliagdo da presenca dos critérios de exclusao,
mensuragcao de peso e altura, seguida de entrevistas semi-estruturadas seguindo
os critérios do DSM-5. Todas as entrevistas foram realizadas por psiquiatras. Os
diagnosticos eram determinados apds a entrevista semi-estruturada e
complementados com discussédo de dados clinicos para a definicdo da codificagcao

final.

As seguintes entrevistas semi-estruturadas foram aplicadas:

» Modulo de TDAH do K-SADS adaptado para adultos *: O diagnéstico de TDAH
era realizado se o individuo apresentasse ao menos 5 sintomas de desatencao
e/ou 5 sintomas de hiperatividade/ impulsividade no presente; se apresentasse
ao menos 5 sintomas de desatencdo e/lou 5 sintomas de
hiperatividade/impulsividade no passado, que se apresentassem antes dos 12
anos de idade; ocorréncia dos sintomas em no minimo dois ambientes
diferentes da vida do sujeito; relatasse comprometimento significativa
devido aos sintomas. Todas as avaliagdes de TDAH eram realizadas
cegamente em relacdo ao resultado do rastreio, que era estudado, para a
escolha e definicdo de status, por outro pesquisador. Se um diagnostico

positivo fosse realizado, ele seria discutido com

0 pesquisador coordenador do grupo.
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* Modulo de Transtornos Alimentares da SCID-P '®: Dentro desta entrevista
eram contempladas as possibilidades diagnésticas de TA para o DSM-IV, que
foram adaptadas para os critérios da DSM-5 de AN, BN e TCA. Adicionamos a
possibilidade de BN subclinica (caso o critério de frequéncia para episodios de
compulsdo alimentar/uso de mecanismos compensatorios fosse menor que 1x
semana porém maior do que 1x més; ou que o critério de insatisfacdo com a
imagem corporal nao fosse atendido porém o critério de episédios de
compulsdo/uso de mecanismos compensatorios fosse atendido); e de TCA
subclinico (caso a frequéncia de episodios de de compulsdo alimentar fosse
menor que 1x semana porém maior do que 1x més; ou se o critério de impacto
devido a ocorréncia de compulsdo nao estivesse bem definido ou nao fosse
atendido).

* Mini-International Neuropsychiatric Interview (MINI-Plus) °': Todos os médulos
foram utilizados com exceg¢ao dos moédulos de Transtornos Alimentares, TDAH

e Transtorno de Personalidade Anti-Social.

3.2.3 Questionarios de autopreenchimento

Além das entrevistas semi-estruturadas, os participantes preencheram os
seguintes questionarios de auto-preenchimento na primeira visita. Todos os
participantes receberam instrucbes sobre o preenchimento, nas quais eram
explicados o tema principal de cada questionario e a necessidade de que

revisassem a escala ao final do preenchimento:

+ Adult Self-Rating Scale (ASRS-18) %% uma escala likert de 18 itens utilizada
como rastreio para o TDAH. Ela apresenta questbes sobre cada um dos 18
sintomas de TDAH listados na DSM-5 e cada um dos sintomas pode ser
marcado numa escala de frequéncia de 0 até 4. Os comportamentos sao
considerados “positivos para TDAH” quando iguais a 3 ou 4. A escala apresenta
uma grupo de 9 sintomas de desatengdo e outro grupo de 9 sintomas de
hiperatividade/impulsividade. Todas as perguntas avaliam sintomas nos ultimos
6 meses.

* Binge Eating Scale (BES) '®: um questionario de 16 itens, utilizado como

rastreio de compulsdo alimentar, assim como para avaliar a gravidade da
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compulsdo alimentar. Este questionario avalia o fenbmeno da compulséo
alimentar em maior profundidade do que os questionarios para Bulimia Nervosa,
levando em conta distor¢gdes cognitivas e comportamentais relacionadas a este
fendmeno. Os escores acima de 17 sao considerados positivos para compulsio
alimentar.

* Inventério de Depressdo de Beck (IDB) '%°'%: Esta escala foi desenvolvida para
a avaliagédo da gravidade de sintomas depressivos e contem 21 questdes numa
escala do tipo likert de 0 a 3. Escores iguais ou acima de 10 sdo indicativos de
depressao leve, escores iguais ou acima de 19 indicam depressdao moderada e
escores iguais ou acima de 30 sao indicativos de depressao grave.

* Inventario de Ansiedade Trago e Estado (IDATE-T e IDATE-E) '°: é um
questionario composto de duas subescalas, uma avalia o trago de ansiedade ao
longo da vida e a outra o estado de ansiedade atual. Possui 20 perguntas em
cada subescala, numa escala likert de 1 a 4. Os escores variam de 20 a 80 com
escores mais altos indicativos de maior presencga de sintomas ansiosos.

« Escala de Impulsividade de Barratt (BIS-11)'%: Essa escala mensura
impulsividade em situag¢des de vida consideradas cotidianas e com isso avalia o
tragco de impulsividade. Possui 30 itens e e produz um escore total além de
escores em subescalas. Na BIS-11 original sdo descritas 3 subescalas
(atencional, motora e de planejamento), com escores para cada uma delas além
do escore total. A analise utilizada no presente trabalho € a da versao brasileira
99 que apds andlise desta escala, a reconceitualizou como sendo melhor
descrita com duas subescalas, n&o-planejamento (BIS-ATPLAN) e

comportamentos impulsivos cognitivos e motores (BIS-CINI) '*°.

3.2.4 Avaliacao neuropsicoldgica

Todos os testes neuropsicolégicos foram aplicados por um neuropsicologo

com experiéncia nos testes. As seguintes fungdes cognitivas foram avaliadas:

* Quoeficiente de Inteligéncia (Ql): foi calculado utilizando os quatro subtestes
(blocos, vocabulario, matrizes e semelhancgas) da bateria Wechsler Abbreviated
Intelligence Scale (WASI) (Heck et al., 2009).
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Atencao e impulsividade motora: foi avaliada utilizando o teste de
performance continua Conner’s Continuous Performance Task Il (CPT-II) "'': Os
testes de performance continua sdo os mais comumente utilizados na pratica

clinica "2

e possibilitam avaliar a habilidade do individuo em manter respostas
cocnsitentes ao longo do tempo e com diferentes velocidades de apresentagéo
de estimulos ''*. As variaveis de interesse para o presente estudo foram o
numero de erros por omissao (OMI); numero de erros por agdo, no inglés,
commission errors (COM); e velocidade de respostas, no inglés, hit reaction
time (HRT). OMI ocorre quando o individuo falha em responder adequadamente
aos estimulos contendo a letra alvo (todas as letras, exceto a letra “X”); COM
ocorre quando o individuo responde a apresentagéo da letra alvo (a letra “X”),
situacdo em que ele deveria inibir a resposta. HRT é o tempo médio de agéo
para todas as respostas do individuo, quando letras diferentes do “X” sao
apresentadas.

Tomada de decisao e impulsividade de planejamento: O lowa Gambling Task
(IGT) " foi utilizado em sua versdo computadorizada na qual sujeitos precisam
selecionar cartas dentre quatro possiveis blocos de cartas. Os sujeitos sao
instruidos que para ganhar a maior quantidade de dinheiro (virtual) devem
selecionar cartas entre os blocos e que alguns blocos sdo mais vantajosos do
que outros. Dois blocos de cartas trazem ganhos imediatos grandes porém,
também promovem grandes perdas futuras (blocos A e B), enquanto que os
outros dois blocos promovem ganhos pequenos associados a perdas futuras
pequenas (Blocos C e D). Apds 100 escolhas, um escore total, em inglés, net
score, é calculado utilizando a equacgao [(Blocos C+D) — (Blocos A+B)]. Esse
indice € uma avaliagdo do numero de escolhas vantajosas menos o numero total
de escolhas desvantajosas. Esse indice total também é avaliado para cada um
dos 5 blocos de vinte escolhas para avaliar o processo de aprendizagem ao

longo do teste.

3.3 Analise Estatistica

Os testes estatisticos foram realizados utilizando o programa estatistico

SPSS v.20. Os sujeitos foram classificados em 3 grupos:
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* Grupo Controle: consistindo de alunos que ndo apresentavam critérios para
qualquer um dos diagnosticos psiquiatricos investigados.

* Grupo TDAH apenas (TDAHa): consistindo de alunos que apresentavam o
diagnostico de TDAH mas que nao apresentavam qualquer um dos
diagnosticos de TA investigados.

* Grupo TDAH comorbido com TA (TDAH+TA): consistindo de alunos que
apresentavam o diagndstico de TDAH e que também apresentavam ao
menos um dos diagnosticos de TA investigados.

As diferengas entre os grupos foram consideradas significaivas se o p-valor
fosse menor ou igual a .05 (p <. 05). As caracteristicas sociodemograficas, clinicas e
neuropsicolégicas foram testadas entre os grupos utilizando-se analise multivariada
(MANOVA). Posteriormente, os grupos foram comparados em pares utilizando-se
testes-t ou testes de Wilcoxon, de acordo com a distribuicdo, para obtencdo dos
contrastes. A analise dimensional de sintomas foi realizada utilizando-se coeficientes
de correlacdo de Pearson ou Spearman, respeitando o perfil de disperséao dos
dados.

Para a analise de mediacdo, o comando paramed do pacote estatistico
STATA 12 foi utilizado. A significancia direta e indireta e os efeitos totais foram
testados pela correcdo de viés em bootstrapping, que € robusta a violagdes da
assumpcao de homocedasticidade.
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4 RESULTADOS

4.1 Resultados da Revisao Sistematica:

Nazar, B.P., Bernardes, C., Peachey, G., Sergeant, J., Mattos, P., Treasure, J.
(2016). The risk of Eating Disorders comorbid with Attention-Deficit /
Hyperactivity Disorder: A Systematic Review and Meta Analysis. International
Journal of Eating Disorders, (no prelo).

Um total de 5.122 referéncias foram identificadas utilizando a estratégia de
busca, sendo que 59 eram elegiveis para analise do texto completo e apenas 22
possuiam dados para utilizagdo na meta-analise. Os procedimentos de selecdo dos
artigos sdo demonstrados na Figura 4.

As caracteristicas dos estudos caso-controle sao apresentadas na Tabela 2,
enquanto que as caracteristicas dos estudos correlacionais sao apresentadas na
Tabela 3.

Records identified Additional records
through database identified through
Identification searching other sources
(n=5119) (n=3)

‘ Records after \

duplicates removed

(n = 286)
Screening
Records screened Records excluded
(n=66) (n =220)
Full-text articles Full-text articles
accessed for — eXxcluded with
Elgibility eligibility reasons
(n=59) (n=43)
Studies included
in the review
Included (meta-analysis)

(n=22)

Figura 4 - Fluxograma da busca e procedimentos de seleciao dos artigos



Tabela 2: Caracteristicas dos estudos caso-controle na meta-analise de TDAH e TA
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Desenho Amostra
Ambiente Média de | Género (Nand | Categoria | Diagndstico | Diagndstico | Tipo de TA
Autor, ano Pais do Total (Casos/
clinico Idade %) de IMC de TDAH de TA avaliado
Estudo Controles)
Entrevista
Amostra 402 Apenas
Docet, 2012 Espanha SC 42.3 F =45 (88,2%) Auto-relato semi- TCA
Clinica (172/ 230) obesos
M =6 (11,8%) estruturada
Entrevista Entrevista
Amostra Apenas
Nazar, 2014 Brasil SC 131 (40/91) 38.2 F apenas = 131 semi- semi- BN + TCA
Clinica obesos
estruturada | estruturada
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Todas as Entrevista Entrevista
Biederman, 235 F apenas = 123
EUA Amostra LGT 16.7 categorias semi- semi- AN + BN
2007 (123/112)
Clinica de peso estruturada | estruturada
F=2,619 Todas as
Amostra 4862
Bleck, 2013 EUA SC 21.7 (53.8%) M = categorias | Auto-relato | Auto-relato BN + TCA
ndo-clinica (898/3964)
2.243 (46,2%) de peso
F= 4913
Todas as Entrevista Entrevista
Amostra 3031 (153/ | de18a44 (52.9%)
Kessler, 2004 EUA SC categorias semi- semi- BN + TCA
nao-clinica 2878) anos M = 4374
de peso estruturada | estruturada
(47.1%)
F =119 (47.2%) | Todas as Entrevista Entrevista
Reinblatt, 2015 Amostra 252 (109/ Compulsac
EUA SC 10.8 M= 133 (52.8%) | categorias semi- semi-
(b) Clinica 143) alimentar
de peso estruturada | estruturada
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F =3847
Todas as Entrevista
Sonneuville, Reino Amostra ndo 3819 (233/ (48.8%) Compulsac
LGT 11.7 categorias | Auto-relato semi-
2015 Unido —clinica 3545) M= 4037 (51.2%) alimentar
de peso estruturada
F =315(42.4%) | Todas as Entrevista Entrevista
Amostra 742 (320/
Surnam, 2006 EUA SC 38.2 M= 427 (57.5%) | categorias semi- semi- BN
Clinica 422)
de peso estruturada | estruturada
Todas as Entrevista Entrevista
Biederman, Amostra 522 (280/ F =262 (50.1%)
EUA SC 11.3 categorias semi- semi- BN
2002 Clinica 242) M= 260 (49.9%)
de peso estruturada | estruturada
Todas as Entrevista Entrevista
Amostra 228 (140/
Mikami 2008 EUA LGT F apenas =228 | categorias semi- semi- BN
Clinica 88) 9.5
de peso estruturada | estruturada
Mikami 2010 EUA Amostra LGT 696 (432/ 16.3 Todas as Entrevista Entrevista BN
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Clinica 264) F =148 (21.2%) | categorias semi- semi-
M =548 (78.8%) de peso estruturada | estruturada
F=214(21.3%) | Todas as
Yoshimasu, Amostra 1055 (343 / Database Database
EUA LGT 19 M =791 (78.7%) | categorias N.R.
2012 ndo-clinica 712) Registry Registry
de peso
F= 5885
(49.4%) Todas as
Amostra 11927 (903 / Restri¢do
Rastam, 2013 Suécia LGT 10.5 M = 6042 categorias | Auto-relato | Auto-relato
nao-clinica 11024) alimentar
(50.6%) de peso
Peso Semi- Semi-
Amostra
Seitz, 2013 Alemanha SC 97 (57 /40) * 21 F apenas = 97 normal e structured structured BN
Clinica
baixo peso Interview Interview
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F= 475 (47.8%) | Todas as Semi- Semi-
Rojo-Moreno, Amostra 993 (35/
Espanha LGT 14 M =518 (52.2%) | categorias | structured structured AN + BN
2015 nao-clinica 958)*
de peso Interview Interview
F= 811(95.4%)
Andlise Andlise
Amostra 5 Todas as
9350 (850 / retrospectiva | retrospectiva
Welch, 2016 Suécia Clinica LGT 228 M =39 (4.6%)° | categorias TCA
8500)* de de
sample de peso

prontudrios

prontudrios

Legenda: N.R. = Ndo Reportado; SC = Seccional; LGT = Longitudinal; * Os nimeros significam: Amostra total (Transtorno Alimentar /
Controles); $ = Dados relatados apenas para o grupo Transtorno Alimentar; F = Feminino; M = Masculino



Tabela 3 - Caracteristicas dos estudos de correlacio de sintomas na meta-analise de TDAH e TA

, Perfil da - . Média de IMC R Questionario Questionario
Autor, ano Pais amostra Média de idade (kg/m?) Género de TA de TDAH
Strimas, 2008 Canada Amocslgl?cgao B 34.2 28.1 M apenas = 145 BEQ CAARS
Steadman, Amostra nao - F=36(72%)
2014 EUA clinica 19.2 22.4 M= 14 (28%) BES BAARS-IV
. . Amostra nao - F =181 (44.3%
Liao, 2015 China clinica 21.8 21.86 M = 228 (55.7%) BITE ASRS
Nazar, 2014 Brasil Amostra clinica 38.2 39.1 Fapenas =171 BITE e BES ASRS
Cortese, 2007 Franca Amostra clinica 14.2 37 M50 3o BITE CPRS
Seitz, 2013 Alemanha Amostra clinica 21.9 20.7 F apenas = 57 EDI-II ADHS-SB
Férnandez- ;o _
Aranda, 2013 Espanha Amostra clinica 28.3 23.6 Fapenas =191 EDI-II ASRS

Legenda: BEQ = Binge Eating Questionnaire ; CAARS = Coner’s Adult ADHD Rating Scale;

BES = Binge Eating Scale; BAARS-IV = Barkley Adult ADHD Scale ; BITE = Bulimic Inventory Test, Edinburgh;
ASRS = Adult Self Report Scale; CPRS = Conner’s Parent Rating Scale ; EDI-II = Eating Disorders Inventory II ;

ADHS-SB = ADHD self rating scale
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4.1.1 O risco de portadores de TDAH desenvolverem Transtornos

Alimentares quando comparados a Controles

Nos doze estudos investigando Transtornos Alimentares em coortes
de TDAH x Controles, foram avaliados 33.417 individuos (TDAH = 4.013 /
Controles = 29.404). Os estudos em populagdes pediatricas mensuravam
sintomas alimentares como a perda de controle sobre o comer, em inglés

“Loss of Control Eating”(LOC) *, os episédios de compulséo alimentar %"

ou os comportamentos alimentares restritivos °'

. Em contrapartida, os
estudos em adultos avaliaram sindromes de TA (AN, BN ou TCA). Dois
estudos foram considerados como apresentando valores extremos

(“OuﬂierS”) 92,1 16

, visto que o seu tamanho de efeito possuia um intervalo de
confianga amplo, com o limite superior maior do que aquele da maioria dos
outros estudos, e foram excluidos da analise. Todos os estudos
demonstraram niveis significativamente mais altos de diagnodsticos de TA
ou sintomas de TA em portadores de TDAH, quando comparados com o
grupo controle.

A meta-andlise desses 12 estudos #°:49/636488:90.91.115117.118

, apos a
exclusdo dos dois com valores extremos, indicou que havia um risco
significativo (p<.001) de que individuos com TDAH apresentassem um
diagnostico de TA (AN, BN ou TCA) ou sintomas alimentares (comer
restritivo, episddios de compulsdo alimentar ou LOC), com um tamanho de
efeito global de OR = 3.81 (95% IC: 2.31 - 6.21) (Figura 5). Os resultados
das principais meta-analises em subgrupos de participantes, assim como os
testes de heterogeneidade e o viés de publicagdo, sdo apresentadas na

Tabela 4.
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Docet,2012 3.03 (2.56,6.03)
Nazar, 2014 8.27 (3.16, 21.67)
Bleck, 2013 1.72(1.14,2.59)
Kessler, 2004 5.50(368,8.22)
Surman, 2006 5.50(1.82,16.62)
Subtotal (I-squared = 80.5%, p = 0.000) 4.09(2.33,7.20)

Paediatric
Reinblatt, 2015 9.54 (3.33,27.30)
Biederman, 2007 4.16 (1.50, 11.48)
Sonneville, 2015 1.18 (0.84, 1.68)
Yoshimasu, 2012 6.32(1.27,31.48)
Rastam, 2013 3.44(1.81,6.55)
Mikami, 2008 (Excluded)
Mikami, 2010 (Excluded)
Subtotal (I-squared = 83.4%, p = 0.000) 3.59(1.52,8.51)

Overall (I-squared = 84.1%, p = 0.000) 3.81(234,8.21)

NOTE: Weights are from random effects analysis

Figura 5 — Grafico de floresta da meta-analise dos estudos caso-controle em TDAH x

Controles
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Tabela 4 — Resultados das meta-analises em estudos caso-controle

estatistica Q teste de Harbord
Razdo
Grupo Desfecho N Coef. do
de 95% IC | p-valor X? p-valor I2 p-valor
analisado primario amostral viés
Chance
Sintomas ou
Todos os (2.33-
diagnostico de 12 3.81 <,001 56.50 <.001 84,1% 4.83 ,03
estudos 6.21)
TA
AN ou
Todos os (2.24-8-
restrigao 3 4.28 <,001 2.00 .36 0% 3.66 ,70
estudos 16)
alimentar
. (3.56-




ED in ADHD x

Controls
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Todos os (3.00-
BN e TCA 413 <,001 3.27 .35 8,2% 2.81 ,32
estudos 5.67)
Compulsdo
Todos os (3.58-
objetiva 4.67 <,001 2.10 71 0% 2.05 ,56
estudos 6.10)
(qualquer TA)
Sintomas
Apenas
(LOC) ou (3.15-
estudos com 5.81 <,001 3.71 .156 46,1% 2.66 ,02
diagnéstico 10.71)
obesos
(BN ou TCA)
Estudos
Sintomas ou
usando todas (1.71-
diagnostico de 3.10 <,001 40.94 <.001 85,3% 5.63 ,05
as categorias 5.64)
TA
de peso
Amostras Sintomas de (1.51-
3.59 ,013 24.10 .004 83,4% 4.65 ,01
pediatricas TA 8.50)
Amostras com Qualquer (2.32-
4.09 <,001 20.49 <.001 80,5% 5.93 ,28
adultos diagnostico de 7.20)
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TA

Apenas
Sintomas ou
participantes (2.00-
diagnostico de 3.46 <.001 15.05 ,02 60,1% 1.23 ,50
do género 5.98)
TA
feminino
Apenas Diagnostico de (1.67-
4.35 .002 7.85 ,02 74,5% 4.04 ,36
mulheres TA 11.27)
Apenas Sintomas de (1.32-
2.96 .008 6.98 ,07 57% 2.57 49
meninas TA 6.65)
Apenas
Sintomas ou
participantes (1.46-
diagnostico de 3.37 .004 11.67 ,02 65,7% 2.53 ,12
do género 7.77)
TA
masculino
TDAH por Sintomas ou
(432 -
entrevista diagnostico de 5.89 <.001 0.65 ,72 0% -1.9 ,70
8.04)

diagnéstica

TA




61

TDAH por
entrevista Diagnostico de (4.08 -
5.80 <,001 1.25 ,53 0% -12.2 ,72
diagnésticas TA 8.25)
em adultos
TDAH por
entrevista Sintomas ou
(3.20 -
diagnésticas diagnostico de 6.22 <,001 1.90 ,86 0% 1.45 71
12.11)
em amostras TA
pediatricas
TDAH por Sintomas ou
(1.23 -
auto-relato de | diagndstico de 2.23 .008 21.82 <,001 86,2% 4.99 ,38
4.03)
sintomas TA
Todos os
Diagnostico de (1.30-
estudos de TA 2.57 .007 14.04 ,007 71,5% 8.66 43
TDAH 5.11)

x Controles
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ADHD in ED x Qualquer TA | Diagnéstico de (.78-
1.58 ,195 4.67 ,09 57,2% -1.68 ,76
Controls em adultos TDAH 3.19)
Apenas
pacientes com | Diagndstico de (2.35-
5.77 <.001 11.43 ,003 82,5% -43.69 ,20
compulsdo TDAH 14.18)
alimentar

Legenda: Sintomas de TA = a ndo ser que seja especificado, representa LOC, compulsdo alimentar e restricao alimentar; Diagndstico de

TA = a nao ser que seja especificado, representa AN, BN e TCA
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Para investigar o risco individual em cada um dos diagnosticos de TA,

realizamos andlises separadas para estudos que reportaram AN 499

ou
sintomas relacionados & AN (comer restritivo) ®'; BN (todos os estudos
estudaram pacientes com a sindrome completa *449¢39). & TCA (sindrome

638894 episodios de compulsdo alimentar isolados '™ ou LOC ).

completa
Também realizamos uma analise com os estudos que investigaram pacientes
com episédios de compulsdo alimentar objetivos (critério subjetivo associado
ao critério objetivo pela DSM), independente da sindrome de TA a que eles
pertenciam (BN ou TCA) *84963889  Aq anglises de subgrupo por
diagnosticos de TA demonstrou um risco de OR = 4.28 (95% IC: 2.24-8.16)
para AN (n=3);0R = 5.71 (95% IC: 3.56-9.16) para BN (n=4); OR =4.13 (95%
IC: 3-5.67) para TCA (n=4) e OR = 4.67 (95% IC: 3.58-6.10) para os
episodios objetivos de compulsado alimentar (n=5), em portadores de TDAH.
Na analise do subgrupo de participantes adultos, (n= 5) #8:63.88.94.118
razdo de chance para um diagndstico de TA foi de OR =4.09 (95% IC: 2.32—

7.20). A analise de subgrupo em amostras pediatricas, encontrou um risco

a

aumentado significativo (p = ,013) risk (n= 7) 49016491.115119.120 - Ap =
3.59 (95% IC: 1.51 — 8.50). A andlise de subgrupo de estudos contendo
apenas pacientes obesos (n=3 studies) ©*®®  também encontrou

um risco aumentado para obesos com TDAH desenvolverem um
TA, quando comparados com obesos sem TDAH, OR = 5.81 (95% IC:
3.15-10.7).

Na analise de subgrupo por género, a avaliagcdo apenas de
participantes do sexo feminino (n=9) ¢849.616364.91115118,120
um risco de OR = 3.46 (95% IC: 2.00 — 5.98). Em mulheres (n= 3) 383118 ¢

risco foi similar OR = 4.35 (95% IC: 1.67 — 11.27). Nas amostras
49,61,64,90,91,115

apresentou

avaliando meninas (n=6) o risco para qualquer TA foi de OR =
2.96 (95% IC: 1.32-6.65). Na analise de subgrupo de participantes do sexo
masculino (n=6) 3616491115118 " risco foi de OR = 3.37 (95% IC: 1.46 —
7.77).

Uma vez que os estudos utilizaram diferentes estratégias para
classificar os participantes, realizamos uma analise com o subgrupo de
estudos que utilizou apenas questionarios ou apenas entrevista semi-

estruturada para realizar o diagndstico de TDAH. A analise do subgrupo de
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estudos onde o TDAH foi diagnosticado por entrevista (n=8) 48:49:63.64.90.91.94.119

resultou num risco significativo de encontrar um TA, OR = 5.89 (95% IC: 4.32
— 8.04), com uma sub analise de apenas adultos (n=3) *4°*% de5.80 (95%Cl:
4.04 — 8.25) e uma sub andlise de apenas pediatricos (n=5) 49649091119 g
6.22 (95% CI: 3.20 — 12.11).

Os resultados obtidos com entrevistas semi-estruturadas eram
significativamente maiores do que aqueles obtidos com o diagndstico do
TDAH através de questionarios de auto preenchimento (n=4) °'88115118
Estes por sua vez, demonstraram um risco de OR = 2.23 (95% IC: 1.23 —
4.03).

De maneira geral, os estudos mostraram inconsisténcia substancial
(Tabela 4). Portanto, realizamos uma meta regressao para avaliar quais
variaveis poderiam influenciar na variancia da razdo de chance. Apesar das
variaveis incluidas no modelo terem alcancado um R? de 63.64%, esse

achado nao foi significativo (p = 0,49).

4.1.2 O risco de portadores de Transtornos Alimentares desenvolverem

TDAH quando comparados a Controles

Obtivemos os resultados de 12.336 individuos (TA = 1.044 / Controles
= 11.292), em 5 estudos para analise. Novamente, dois estudos °°* foram
excluidos pois o tamanho de efeito foi considerados como sendo de valores
extremos (“outliers”), visto que o seu tamanho de efeito possuia um intervalo
de confianca amplo, com o limite superior maior do que aquele da maioria

6493121 ancontrou taxas de TDAH

dos outros estudos. A maioria dos estudos
em portadores de TA significativamente maiores do que em Controles,
mesmo com dois estudos tendo encontrado resultados nulos %%, Assim
como nos estudos de TDAH, alguns autores nao relataram qual a sindrome
de TA que foi estudada (Tabela 2). Infelizmente, o pequeno numero de
estudos nao possibilitava a realizacdo de um modelo estavel de meta-
regressao.

O risco combinado de diagnosticar TDAH nos 5 estudos com

portadores de TA foi significativo (p = .007), OR = 2.57 (95% IC: 1.30 — 5.11)
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(Tabela 4). A andlise do subgrupo de estudos com adultos (n=3) '2''23

resultou em um risco nao-significativo de 1.58 (95% IC: .78-3.19) (Figura 6).
A analise de subgrupo de pacientes que apresentam episodios de

compulsao alimentar (n=3) (com individuos de todas as sindromes de TA

64.121.122122 ' hroduziu um risco significativo de 5.77 (95% IC: 2.35-14.18).

Study %
ID OR (95%, ClI) Weight
1
Paediatric |
Rojo-Moreno, 2015 —— 5.03 (2.38, 10.64) 2125
Reinblatt, 2015 I—.— 7.00 (2.50, 19.63) 17.31
|
Subtotal (I-squared = 0.0%, p = 0.601) IO 5.64 (3.08, 10.34) 38.56
|
Adult |
Welch, 2016 + 2.77 (1,53, 5.03) 2345
|
Brewerton, 2016 i 1.06 (0.45, 2.47) 19.77
Karjalainen, 2016 1.10 (0.42, 2.88) 18.23
Subtotal (l-squared = 57.2%, p = 0.097) <O 1.59(0.79, 3.19) 61.44
|
Overall (I-squared = 71.5%, p = 0.007) Q 2.58(1.30,5.11) 100.00
NOTE: Weights are from random effects analysis I

Figura 6 — Grafico de floresta dos estudos caso-controle de TA x Controles

4.1.3 A forca de associacido entre os sintomas de TDAH e de

Transtornos Alimentares

A sintese dos coeficientes de correlagcao resultou em um coeficiente de
r = .43 (95% IC: .33 — .52) utilizando sete estudos °2°"~°°¢312% (Figura 7). A
analise do subgrupo de estudos que avaliou questionarios especificos sobre

) 52,57,63,124

sintomas da BN (n=4 resultou em um coeficiente de r= .38 (95% IC:

.28 - .49), enquanto que a analise do subgrupo de estudos que avaliou
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questionarios especificos sobre episédios de compulsdo alimentar (n=3)

°8.59.63 resultou em um coeficiente r = .47 (95% IC: .31 - .59).

Study %
D ES (95%, CI) Weight
)
Cortese, 2007 ——| 0.24 (0.04, 0.44) 13.14
|
Steadmari, 2014 — 0.39(0.10,067) 930
Nazar, 2014 | —@—— 066(0.49,0.84) 14.35
|
Strimas, 2008 —e— 0.41(0.25, 0.58) 15.07
Seltz, 2013 | Py 0.68 (0.48, 0.88) 13.03
|
Femandez - Aranda, 2013 —e— 0.50 (0.36, 0.64) 16.29
Liao, 2015 —e— 0.35 (0.25, 0.45) 18.82
Overall (1-squared = 69,596, p = 0.003) 6 0.46(0.34,058)  100.00
|
NOTE: Weights are from random effects analysis |

Figura 7 — Gréfico de floresta da meta-analise dos estudos de correlagdo de sintomas

de TDAH e TA

4.2 Resultados do Estudo Clinico

No total, 726 estudantes completaram o rastreio para TDAH nas oito
ondas de recrutamento (47% homens e 53%mulheres; média de idade =
23.6 + 2 anos). Apenas 64 estudantes (8.81%) estavam ausentes nos dias
dos rastreios e foram excluidos do estudo. De acordo com a meta proposta
inicialmente, nenhum aluno da oitava onda de recrutamento foi excluido.
Além disso, nenhum aluno que realizou o rastreio se recusou a participar do
estudo. Nao havia diferengas significativas na média de idade e proporgao
entre os géneros nos estudantes que completaram ou que ndo completaram
o rastreio. Essa avaliagao foi possivel pela analise do diario de presenca de
classe e consulta da idade dos alunos que faltaram o rastreio. De acordo
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com os objetivos do estudo, a amostra final analisada no estudo clinico

consistia de 90 estudantes

4.2.1 Caracteristicas da amostra

As caracteristicas sociodemograficas da amostra de alunos analisado
neste estudo clinico sdo apresentadas na Tabela 5. Os trés grupos eram
semelhantes e ndo apresentavam diferengas significativas em relagdo a
proporgao por género (p = ,215), nivel socio-econémico (p = ,184) e Ql
total (p = ,46). Nenhum dos sujeitos com TDAH do grupo TDAHa ou do
grupo TDAH+TA estavam em uso de psicoestimulantes. Um sujeito do
grupo TDAHa ja havia recebido o diagnéstico de TDAH e feito uso
prévio de psicoestimulantes.

Os diagnésticos de TA no grupo TDAH+TA consistiam de: cinco
sujeitos com BN; trés sujeitos com TCA; trés sujeitos com BN subclinica;
cinco sujeitos com TCA subclinico.

A proporcdo de alunos com obesidade e sobrepeso no grupo
TDAH+TA era significativamente maior do que nos outros dois grupos
(p=,004). Além disso, a média de IMC neste grupo era significativamente
maior do que os outros dois grupos, sendo 4.1 pontos maior do que controles
e 3.9 pontos maior do que o grupo TDAHa. Analisando-se o0 peso, 0 grupo
TDAH+TA era 13kg mais pesado do que Controles e 12.7kg mais pesado do
que o grupo TDAHa (Tabela 5).

A analise de sintomas de TDAH pelo K-SADS demonstrou que o grupo
TDAH+TA apresentava uma contagem significativamente maior de sintomas
de Hiperatividade/Impulsividade do que o grupo TDAHa. Todas as outras
comparagdes demonstraram que nédo haviam diferengas significativas entre
esses grupos, porém, o grupo TDAH+TA também demonstrou uma tendéncia

para um maior numero de sintomas de Desatencao no passado (Tabela 6).



Tabela 5 - Caracteristicas sociodemograficas da amostra

a Anélise univariada. Omnibus pd valor tamanhos de efeito. correcdo pés hoc
LSD. b Controle=TDAH, p=,889; Controle<TDAH+TA e TDAH<TDAH+TA, p

<,001

¢ Controle=TDAH, p=,786; Controle<TDAH+TA e TDAH<TDAH+TA, p <,001
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Idade

Sexo: % (n)

Feminino

Peso, kgs

IMC

Sobrepeso
Obeso
Nivel SE: % (n)

(A1)

(A2)

(Bl1e2)

(CeD)

QI Global

Total (n= Controles
90) (n=39)
23,3 (1+.2)
23,71 (¥1.9)

75,5% (68)  69,2% (27)

62,6 (£12.2) 60,2 (£9)
22,37 (£3.4) 21,6 (£2.7)
12,2% (n=11) 10,4% (4)

0% (0)
2% (n=2)

7,7% (3)
67% (n=6)

2,6% (1)

11,1% (10)

30% (27) 28,2% (11)
52,2% 61,5% (24)
(n=47)

113 (9) 112 (10)

TDAH
(n=35)

24 (+2,3)

80% (28)

60,5 (£9.7)

21,8 (£2.8)

8,7% (3)

2,9% (1)

8,6% (3)

20% (7)

28,6% (10)

42,9% (15)

113 (8)

TDAH+TA
p-valora
(n=16)
24 (+1.) ,215
,976

81,3% (13)

73,2 (¥17.5) <,0001"
25,7 (¥4.3) <,001¢
37,8% (6)

6,3% (1)
,184
0% (0)
12,5% (2)
37,5% (6)
50% (8)

116 (8.2) 46

Effect-Size
(Partial
Etaz)a

,035

,001

,167

,205

,038

,021
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4.2.2 Resultados dos questionarios de auto-preenchimento

Os escores médios e a analise comparativa dos questionarios de auto
preenchimento é apresentada na Tabela 6. O grupo TDAH+TA apresentou
escores significativamente maiores na escala BES quando comparado aos
outros grupos (p< ,001). Vale ressaltar que o escore médio de 18 + 5.3
apresentado por este grupo o classificaria como sendo portador de
compulsao alimentar moderada.

Encontramos uma diferenca significativa entre os escores do IDB entre
os participantes (p=,03), com os grupos TDAHa e TDAH+TA apresentando
um escore médio maior do que Controles e sem diferencas significativas
entre si.

Em relagdo as medidas de ansiedade, o IDATE-T foi significativamente
diferente entre os grupos (p= ,039), enquanto o IDATE-E nao apresentou
diferenca (p=,23).

Na analise do auto relato de sintomas impulsivos, apenas os escores
da BIS-Total (p< ,001) e da BIS-CINI (p<,001) apresentaram diferencas
significativas, com os grupos TDAH+TA e TDAHa apresentando escores mais

elevados do que o grupo Controle, porém, sem diferengas entre si.



Tabela 6 - Caracteristicas clinicas e resultados dos questionarios da amostra
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Desatencao
atual

H/I atual

Desatencao
passada

H/I passada

BIS - Total
BIS-ATTPL
BIS-CINI

IDATE-T

IDATE-E

BES

IDB

Total
(n=90)

N.A.

N.A.

N.A.

NA.
66,6 (£12)
18,3 (#4,1)

43,5 (£8,4)

41,7 (£9,9)

42,2
(+10,4)

8,7 (6,3)

7 (26,9)

Controles
(n=39)

1,5 (+1,9)

1,2 (£1,2)

1,1 (+1,3)

1,1 (£1,4)
58,9 (£8,8)
17,9 (¢4.)

36 (+4,8)
38,4 (£9,4)

38 (+8,7)

6,22 (5,3)

4,5 (+4,5)

TDAH
(n=35)

5,9 (£1,5)

4 (£2,2)

5 (+1,9)

4,2 (+2,4)

71,8 (£10,3)

18,8 (+3,9)

48 (£6,6)

44,2 (£9,6)

45,3 (+11,5)

8,82 (6)

8,8 (+7,2)

TDAH+TA

(n=16)

6,8 (+1,3)

5,6 (£2,7)

6,1 (+1,9)

4,4 (£2,8)

71,4 (£15,8)

18 (+3,6)

50 (£5,2)

44,6 (+9,8)

44,5 (£8,1)

15 (5,3)

8,5 (+9,1)

Omnibus
p-valora

<,001

<,001

<,001

<,001
<,001
,73

<,001

,032

<,001

,03

Contrastes

1<2=3b

1<2<3¢

1<2=3d

1<2=3e

1<2=3f

1=2=3

1<2=38

1<2h

1<2i

1=2<3j

1<2=3!

Omnibus
Effect-Size
(Partial Eta2)a

,657

433

,607

,349
,256
,010
,547

,089

,087

,234

,092

Legenda: N.A. = Ndo Aplicavel; H/I = sintomas de Hiperatividade/Impulsividade pelo K-SADS;

Contrastes:

1= Controles; 2= TDAH; 3= TDAH+TA

2 Analise univariada. Omnibus pd valor. corre¢do po6s hoc LSD.
b1<2,p<,001; 1< 3, p<,001; 2=3, p=5,11
¢1<2,p<,001; 1< 3, p<,001; 2<3, p=,007
41<2,p<,001; 1< 3, p<,001; 2=3, p=,53

¢1<2,p<,001; 1< 3, p<,001; 2=3, p=,75f
1<2,p<,001; 1< 3, p=,002; 2=3, p=,92 8

1<2, p<,001; 1< 3, p<,001; 2=3,p,34h
1<2, p=,01; 1=3, p=,052; 2=3, p=,89
i1=2, p=,059; 1=3, p=,065; 2=3, p=,69 J
1=2, p=,07; 1<3, p <,001; 2<3,p =,002!
1<2, p=,025; 1<3, p=,031; 2=3, p=,757
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4.2.3 Avaliacdo dos dados da testagem neuropsicoldgica

Os resultados referentes ao QI verbal, Ql n&do-verbal e QI Total, ndo
demonstraram diferengas significativas entre os grupos (Tabela 5). Os
resultados individuais sobre a escolha em cada uma das pilhas de cartas do
do IGT (Tabela 7) também ndo apresentaram diferencas significativas.
Entretanto, percebemos uma tendéncia a realizagdo de mais escolhas
desvantajosas no net score e no bloco B, o que sugere uma curva de
aprendizagem prejudicada ao longo do tempo no grupo TDAH+TA, quando
comparado aos outros dois grupos, que nao diferiram entre si (Figura 8).
Vale ressaltar que apenas o bloco B do IGT demonstrou diferencas
significativas entre o grupo TDAH+TA e Controles (p=,05).

Na avaliacdo de atengdo com as medidas do CPT, foram
demonstradas diferencas significativas nos escores de erros por omissao
(OMI). Houve uma diferenca significativa entre OMI do grupo TDAH+TA vs
Controles (p=,031) e do grupo TDAH+TA vs TDAHa (p=,042). Essa diferencga
apresentava um pequeno tamanho de efeito em ambos os contrastes. Todas
as outras medidas do CPT n&o apresentaram diferencas significativas
(Tabela 8).
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Tabela 7. Resultados do lowa Gambling Test (1GT)

TDAH vs. TDAH+TA vs. TDAH+TA vs.
Omnibus Dif Condtr()l'?i' (d Dif Condtr()l'?i' (d Dif Tl?iAH'd' (d
2 1rerenc¢a de medias 1rerenc¢a de medias 1rerenc¢a de medias
F (Eta?), pa de Cohen) de Cohen) de Cohen)
valor

_ ,049 (-,75) 1,63 (-,29) 1,13 (-,20)
IGTpilhaA  370009), p=,727

IGT pilha B -2,8(,37) 5(-71) * 2,25 (-,33)
2,50(,067), p=,089

IGT pilha C -2,46 (,34) -3,8 (,34) -1,33(,19)
1,65(,045), p=,19

IGT pilha D -61 (,07) -2,67 (,35) -2,05 (,26)

,48(,014), p=,61
IGT bloco 1 -,53 (,08) 2,31 (-,41) 2,83 (-,44)
IGT bloco 2 90(,025), p=,412 14 (-,02) -3,48(,69) -3,62 (,66)7
(,054), p=,14

IGT bloco 3 -1,6 (,22) -3,09 (,41) -1,49 (,23)
,98 (,027), p=,37

IGT bloco 4 2,12 (,057), p=,12 -3,15(,35) -5,19 (,70) -2,03 (,29)

IGT bloco 5 1,07 (,03), p=,34 -,76 (,09) -3,67 (,53) 2,91 (,42)

Net score 2,12 (,057), p=,12 -6,98 (,30) -13,77 (,73) -6,79 (,37)®

Legenda: * = p<,05;2p =,068;bp=,053

Pilhas A e B = desvantajosas; Pilhas C e D = vantajosas;

Net score de 100 tentativas = [(Pilhas C+D) - (Pilhas A+B)];
Um Bloco é referente ao Net score de apenas 20 tentativas.
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Tabela 81 Resultados do teste de performance continua (Conner's Continuous Performance Test - CPT)

TDAH vs. TDAH+TA vs. TDAH+TA vs.
Omnibus Controle Controle TDAH
F (Eta?), p- Dllfel."enga de Diferenga de médias (d de  Diferenca de médias (d
médias (d de Cohen) de Cohen)
valor Cohen)
Erros por 2,65 (,072), i _47)a _42)b
Omissao p=,07 02 (,009) 9,05 (~42) 07(42)
Erros por 1,45 (,040), 2,56 (-31) 4,26 (-,50) 1,69 (-19)
agio (COM) p=24
Tempo de
reacio ,01 (0), p=,98 -285,13 (,04) -130,20 (,02) 154,92(-,02)
(HRT)

Legenda: 2 p=.035; b p=.041

Estimated Marginal Means of MEASURE_1

8,004 ADHD_Comorb_Groups

— Control
ADHD
ADHD+ED

6,00

4,00+

2,00

,00+

Estimated Marginal Means

-2,00

-4,00 d

T T
1 2 3 4 5

IGT_Block

Figura 8 - Grafico da performance do lowa Gambling test -
IGT ao longo do teste

Legenda:
Control = Controle; ADHD = TDAHa; ADHD+ED = TDAH+TA
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4.2.4 Analise de mediacao explorando IMC

O primeiro modelo de mediacédo testado apresentava como variavel
dependente o IMC e analise de mediacao através do BES, IDB e sintomas
atuais do K-SADS como preditores.

As correlagdes de Pearson entre IMC, BES, IDB e K-SADS (escore
composto pela soma de Desatencdo + Hiperatividade/Impulsividade, no
inglés, composite score (CS)) demonstram que a BES se correlaciona
positivamente com o IDB (r= ,025; p< ,05) e com o K-SADS CS
(r=,43; p<,001) com um tamanho de efieto moderado. A BES se
correlacionou positivamente com IMC com um forte tamanho de efeito
(r=0,48; p< ,001). Os sintomas de TDAH atuais pela K-SADS CS
se correlacionaram positivamente com depressdo mas com um tamanho
de efeito moderado (r=0,33; p< ,01) e nado se correlacionaram com o
IMC (r= ,23, p >,05 ). Nenhuma das correlagbes foi alta a ponto de
sugerir redundancia entre si (todas as correlagdes < |,8]).

As premissas para a analise de mediacao foram testadas utilizando
uma regressao bivariada do BES no status diagnoéstico de TA (codificado em
TA presente ou TA ausente) e no IDB (path a’) e uma regressdo multipla de
IMC no BES e IDB (path b’), e status diagndstico de TA (path c¢’). Tanto o
path a’ (B = 7,86, SE = 1,76, 95% ClI [4,34, 11,38]) e o0 path b’ (8 = 0,13, 0,05,
95% CI [0,04, 0,23]) estavam associados com tamanhos de efeito positivos,
porém, significativos.

A analise demonstrou que possuir um diagndstico de TA estava
associado de modo positivo e significativo a maiores escores de IMC
(efeito total = 3,31, erro padrao da correcdo em bootstrap = 0,63; 95%
IC: [2,06, 4,52]). A BES mediava significativamente este efeito (efeito
indireto = 1,04, erro padréo da correcdo em bootstrap = 0,58; 95% IC: [0,09,
2,30]).

4.2.5 Analise de mediacao explorando a compulsao alimentar
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No segundo modelo, analisamos um modelo mediacional com a
compulsdo alimentar mensurada pela BES como variavel dependente e com
sintomas depressivos, tragos impulsivos e sintomas atuais de TDAH como
variaveis independentes. Para esta regressao, o IDB, BIS-Total, e sintomas
atuais da K-SADS Desatencédo (K-SADS D) e sintomas atuais da K-SADS
para Hiperatividade/Impulsividade (K-SADS HI) foram adicionados no método
de forced entry. Esse modelo predizia a BES a partir dos sintomas de TDAH
e da presenca de um TA de forma significativa (R*= ,21, Adj. R*= ,16, SE =
5,88, AF(4,60) = 9,64, p = ,006). Nenhuma das variaveis predizia

significativamente a BES.
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5 DISCUSSAO

5.1 Discussao sobre a revisao sistematica e a meta-analise

O risco de portadores de TDAH apresentarem um TA esta aumentado trés
vezes, enquanto que portadores de TA tem duas vezes mais chance de
apresentar TDAH do que Controles. A forca de associacéo entre os sintomas
de TDAH e de TA é moderada. Nenhuma das variaveis exploradas na meta-
regresséo explicou a variancia no tamanho de efeito. A divisdo das amostras
apresentadas em subgrupos de interesse clinico falhou em demonstrar que o
tamanho do risco em potencial poderia diferir de modo significativo.  Por
exemplo, o risco de TA em portadores de TDAH do sexo masculino e do sexo
feminino foi significativo mas com intervalos de confianga que se
sobrepunham. O tamanho de efeito para alteracbes do comportamento
alimentar encontrava-se aumentado na populagao pediatrica, mas esse risco
foi semelhante aquele encontrado em adultos. Conjuntamente, esses
resultados sugerem que o risco para todas as sindromes em portadores de
TDAH é semelhante, com uma tendéncia n&o-significativa favorecendo taxas
maiores de BN.

O fato de que o diagndstico de TDAH por entrevista semi-estruturada ao
invés de questionario autopreeenchido levou a uma diferenga significativa no
risco de TA, reforca a ideia de que a associacdo € mais forte quanto mais
bem caracterizado € o quadro do TDAH. A maioria dos estudos nao indicou
se o diagnodstico do TDAH se utilizou de informagdes de colaterais. A
informagdo de colaterais € sugerida como parte das melhores praticas
diagnésticas para o TDAH adulto '?°, entretanto, as taxas de concordancia de
relato de sintomas entre adultos e seus parentes variam de moderadas '* a
altas '*°, o que sugere que os adultos sao bons informantes para os proprios
sintomas de TDAH.

Os sintomas de TDAH estéo positivamente associados com os de TA.
Tanto a desatencdo como a impulsividade sao preditores de sintomas

60,63,91,120

bulimicos , enquanto que a hiperatividade e a desatencdo sao

preditores de fissura por alimentos ®*'"°. E digno de nota enfatizar que a
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edicdo mais recente da DSM (DSM-5)® esta retirando a énfase nos subtipos
de TDAH visto que a literatura recente sobre o assunto tem demonstrado
baixas taxas de estabilidade dos subtipos ao longo do tempo #"1%,

Outra possibilidade € que o TDAH esteja associado com um risco

| ' como demonstrado por

aumentado de disturbios na percepg¢ao corpora
Fernandez-Aranda et al.,, 2013, onde a percepgao interoceptiva estava
correlacionada positivamente com sintomas de TDAH. Outros autores ja
apontaram para o fato do processo atencional dominar a resposta fisiologica
de pacientes com BN quando sao expostos a imagens dos seus proprios
corpos. Nestas pacientes, ocorre uma reagao de alerta com sentimentos
negativos em relagdo a si, provavelmente devido a produgdo de vieses
atencionais "°.

E digno de nota que o risco para a associagdo entre TDAH e TA é
mais do que o dobro daquele encontrado entre obesidade e TDAH. Em duas
recentes revisoes sistematicas, o risco de obesidade em portadores de TDAH
variou de 1.37 ™" até 1.55 32 em adultos, quando comparados a Controles,
enquanto que em criancas o risco variou de 1.13 *" até 1.22 32, Os sujeitos
obesos com TDAH diferem daqueles sem o transtorno pois apresentam uma
frequéncia mais elevada de distirbios do comportamento alimentar °%, de
diagnodsticos de TA, além de maiores taxas de comorbidades psiquiatricas 63
e é sugerido que o mecanismo subjacente para esta associagcdo se dé
através da participagdo da compulsdo alimentar. A obesidade é uma
consequéncia de longo prazo dos sujeitos com TCA em estudos
epidemiolégicos '** e um estudo demonstrou que LOC é um mediador entre o
o TDAH e aumentos no IMC de criangas ®*. Outros estudos longitudinais s&o
necessarios para testar se o comportamento alimentar transtornado e outros
fatores como uso de medicacido psicoestimulante em criangas até a idade
adulta, atuam alterando a regulagéo do peso ao longo do tempo.

A sindrome de Deficiéncia de Recompensa (RDS) € um conceito que
associa alteragdes genéticas em genes dopaminérgicos com fendtipos
comportamentais. E possivel que essa sindrome represente uma
caracteristica transdiagndstica entre o TDAH '* TA, obesidade ™° e o
transtorno pelo uso de substancias . Nao existem estudos utilizando a

técnica de genome wide association studies (GWAS) para BN e TCA, que
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tenham analisado o escore de risco poligénico entre essas condi¢des. A
analise genética especifica de perfis genéticos poderia auxiliar na
compreensao de subgrupos diagndsticos dentro de um determinado
transtorno.

Em termos de estudos de neuroimagem, Seymour et al., 2015,
demonstrou numa revisdo descritiva, que ha uma sobreposicdo em
anomalias de circuitos cerebrais relacionados ao controle cognitivo e
emocional. Curiosamente, uma dissociacéo foi percebida no processamento
de recompensas de portadores de TDAH quando comparada com portadores
de TA. Enquanto que os portadores de TDAH demonstraram um
recrutamento neural deficiente na antecipacdo de recompensas e um
recrutamento neural exacerbado durante o recebimento de recompensas ¥,
os portadores de compulsdo alimentar foram descritos como apresentando
uma hiperresponsividade para estimulos relacionados a comida, tanto na
fase de antecipagdo como no recebimento de recompensas '*8. Até o
momento, ndo existem estudos demonstrando se o cérebro de pacientes com
a comorbidade TDAH+TA funciona de forma diferente dos portadores de um
desses transtornos isoladamente.

Apesar de diferentes estudos terem encontrado que os portadores da
comorbidade TDAH+TA apresentavam niveis mais elevados de tragos
impulsivos em questionarios de auto preenchimento, quando comparados
com portadores de um desses transtornos isoladamente 860263 esses
resultados n&o foram replicados com o uso de testes neuropsicolégicos que
mensuravam impulsividade %°®*'*° Por exemplo, a mediagdo entre sintomas
de TDAH e compulsido ndo foi explicada pelos resultados de um teste do tipo
Go/No-Go 8. Além disso, ndo foram encontradas diferengas significativas em
testes de impulsividade em pacientes bulimicas com ou sem uma histéria
prévia de TDAH na infancia .

As possiveis explicagdes para a comorbidade TDAH+TA mencionadas
anteriormente sao baseadas em fatores unicos (por exemplo, impulsividade,
anormalidades genéticas) que possivelmente ndo conseguem contemplar a
complexidade de comportamentos exibidos por estes pacientes. Algumas
hipéteses que vislumbra um processo dual ou mesmo uma conceitualizagao

em trés niveis de funcionamento poderia auxiliar na compreensao desta
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comorbidade. Strack & Deutsch '*° propuseram um modelo de
processamento cerebral dual de formag&o do habito, através da integracao
de determinantes reflexivos e impulsivos. Dentro desse modelo, seria
possivel que um sistema distorcido de crengas e cognigdes (TA) interagisse
com uma resposta distorcida e impulsiva aos estimulos ambientais (TDAH),
levando a ativacdo de esquemas comportamentais automaticos disfuncionais.
Em outra proposta conceitual, Sergeant, 2000 "' conceitualizou 0 modelo
cognitivo energético para TDAH, onde o primeiro nivel de processamento de
informagdes pelo cérebro, dependeria de um segundo nivel de fatores
determinantes do estado de ativag&o fisiologica da consciéncia (vigilia, nivel
de esforgo), ambos regulados por um terceiro nivel que seriam as fungdes
executivas. Utilizando este modelo, poderiamos sugerir que o funcionamento
neuropsicolégico afetado pelo TDAH poderia alterar o funcionamento de
informacdes e decisdes relacionadas a comida e no sentido oposto, que as
alteragdes nutricionais e de regulagdo emocional decorrentes do TA
poderiam prejudicar ainda mais o funcionamento cognitivo de portadores de
TDAH.

5.2 Discussao sobre o estudo clinico

Demonstramos numa amostra ndo-clinica e majoritariamente virgem
de tratamento, que a presenca de um TA em portadores de TDAH pode
provoca impulsividade atencional no Continuous Performance Test e gera
uma tendéncia a maior impulsividade cognitiva por aumento de escolhas de
risco e pior tomada de decisdo no lowa Gambling Task. Além disso, também
demonstramos pela analise de mediagcao que a presenca de um TA € um
mediador do aumento de peso em portadores de TDAH.

5.2.1 Achados neuropsicolégicos

A hipétese de que tanto a impulsividade atencional, como a cognitiva e
a motora diferenciariam o grupo TDAH+TA do grupo TDAHa apresentou
resultados com um tamanho de efeito pequeno e que por vezes era

contraditorio. Apesar do grupo com a comorbidade ter apresentado
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significativamente mais erros por omissdo no CPT que o grupo TDAHa,
indicando maior impulsividade atencional, eles ndo apresentaram maiores
escores na subescala de atengado/planejamento da BIS-11, nem mesmo
maiores do que os Controles. O achado de um maior numero de erros por
omissdo no CPT esta de acordo com os achados de um estudo anterior *°
onde foram avaliadas mulheres bulimicas com ou sem historico de TDAH na
infancia. Uma possibilidade para explicar este achado € que a irregularidade
no comportamento alimentar com a pratica de dietas restritivas e jejuns em
pacientes com TA, especialmente com sindromes bulimicas, prejudique de
forma significativa sujeitos que ja apresentam um funcionamento cognitivo de
base prejudicado.

Na demonstragdo da impulsividade motora o grupo TDAH+TA nao
apresentou mais erros por agdo no CPT em relagdo a qualquer um dos
outros dois grupos, apesar de ter apresentado na subescala de controle
inibitorio da BIS-11 escores significativamente maiores do que Controles,
porém, igual ao grupo TDAHa.

Em relagdo ao IGT, houve uma tendéncia para uma pior curva de
aprendizagem com mais escolhas de risco ao longo do tempo. Isto poderia
sugerir que os individuos com TDAH+TA tenham uma maior dificuldade em
controlar impulsos e planejar estratégias eficientes mediante a possibilidade
de recompensas imediatas. Além disso, todos os escores brutos do IGT
demonstravam um padréo de piora de performance do grupo TDAHa em
relagdo a Controles, e do grupo TDAH+TA em relagcdo ao TDAHa. isto
demonstra que talvez a alteragdo em impulsividade motora se deva apenas
ao TDAH e nao a comorbidade. Vale ressaltar que o IGT é baseado na teoria
do marcador somatico, onde o processamento emocional dos individuos
participa do processo de tomada de decisdo. Sdo bem documentados os
déficits de processamento emocional em portadores de TA'*? sendo que
alguns autores inclusive os relacionam como sendo nucleares aos sintomas
destas sindromes'®. E possivel que seja através deste componente que os
TA prejudiquem a capacidade de tomada de decisdo de portadores de TA
mas estudos posteriores seriam necessarios para comprovar esta hipétese.

Garon e cols. (2006) ' avaliou o efeito da comorbidade da
comorbidade de sintomas depressivo-ansiosos na performance do IGT de
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criangas com TDAH e, contrario a sua hipotese, encontrou que a presenga da
comorbidade aproximava os pacientes dos escores de Controles. Narvaez e
cols. (2014) %5 encontraram que a presenca de TDAH comodrbido com
Transtorno Bipolar em criangas e adolescentes, provocava uma pior
performance no Stroop test mas ndo no CPT ou no Wisconsin Card Sorting
Test. Portanto, os estudos de comorbidades no TDAH que buscaram
determinar um perfil neuropsicologico especifico encontraram alteragdes que
nao foram replicadas em outros estudos, que por vezes eram contrarias a
impressao clinica e que podem se dever ao acaso sendo necessarios mais

estudos replicando estes experimentos.

5.2.2 Achados clinicos

Em relagdo aos sintomas psiquiatricos avaliados, as unicas diferengas
significativas encontradas foram que o grupo TDAH+TA apresentou um maior
escore na escala de compulsdo BES, como esperado, e um maior numero de
sintomas de Hiperatividade/Impulsividade atual, quando comparado ao grupo
TDAHa. Como os escores de hiperatividade e impulsividade foram
mensuradas dentro de uma mesma dimensao, uma possibilidade seria que
este achado fosse explicado pelo componente impulsivo. Como exposto
acima, dois achados enfraquecem esta possibilidade, visto que tanto a
medida de impulsividade motora no CPT como a avaliacdo de tracos de
impulsividade pela BIS-11 ndo apresentaram diferengas significativas que
pudessem diferenciar os dois grupos de TDAH. Levando-se em conta que € o
componente de hiperatividade que explicaria a diferenga, é necessario avaliar
a possibilidade de que os sintomas ansiosos possam explicar o achado, ja
que em adultos, ambos podem se sobrepor. Visto que ndo houve diferengas
significativas nos escores do IDATE, podemos inferir que a hiperatividade
apresentada n&o seja uma expressao de ansiedade mas a propria dimenséo
de hiperatividade primaria do TDAH. Talvez ela esteja relacionada a
impulsividade cognitiva ou mesmo outras fungdes cognitivas que nao foram
investigadas neste estudo, como fungdes executivas.

Os estudos sobre TDAH e obesidade sugerem que o aumento de peso
em portadores de TDAH esteja relacionado aos transtornos do sono (e.g.
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apnéia do sono) ou variantes genéticas relacionadas a impulsividade e um
funcionamento prejudicado de sistemas de recompensa ®'%2. Nos
apresentamos evidéncia, pela analise de mediacdo, de que a presenca de
um TA pode mediar o aumento de peso no TDAH. Mesmo com um escore
meédio considerado leve de compulsédo alimentar na escala BES, os sujeitos
com TDAH+TA apresentaram um IMC significativamente maior que os
sujeitos com TDAHa. Esse achado estda em consonéncia com os estudos
epidemioldgicos sobre o TCA, onde os portadores apresentam um risco de

4.9 vezes mais chance de desenvolver a obesidade ',
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6 LIMITAGOES

6.1 Limitagoes referentes a revisao sistematica e meta-analise.

O numero de estudos encontrados para esta revisdo da literatura foi
pequeno. Dentre os 12 estudos de caso-controle em portadores de TDAH x
Controles explorando a comorbidade, 5 focaram em populagdes pediatricas
com uma faixa etaria variando entre 10 e 17 anos. As definicbes de TA na
populacdo pediatrica eram amplas, incluindo LOC ®, comportamentos

9092 51ém das sindromes de TA descritas na DSM-5.

alimentares alterados
Uma vez que a média de idade para a busca pelo tratamento na BN € aos 18
anos e no TCA aos 22 anos, € provavel que as coortes pediatricas nao
tenham avaliado a faixa de idade onde a maior parte dos sujeitos desenvolve
algumas das sindromes de TA, o que explicaria 0 uso de outras definigdos ou
mesmo o uso de sintomas ao invés de sindromes *°. Isso também explicaria
porque dois estudos n&o encontraram qualquer caso de portadores de BN em

suas populacdes pediatricas %',

Adicionalmente, poucos estudos
exploraram a presenca de TDAH em populagdes de portadores de TA x
Controles, o que nos impediu a realizagdo de uma meta-regressdo com estes
dados. Levando-se em conta a recente aprovagdo do uso de
lisdexanfetamina pelo FDA americano ’’ seria interessante saber se o uso de
psicoestimulantes diminui a prevaléncia destes transtornos em estudos
longitudinais mas o uso de medicagdes psicoestimulantes nao foi descrito por

estudos suficientes para realizar esta analise.
6.2 Limitagoes referentes ao estudo clinico

Vale ressaltar que a amostra consistia de universitarios de alta
performance académica e alto QI. O papel da inteligéncia em avaliagbes
neuropsicolégicas foi estudado por Warner e cols. (1987) ', que
demonstraram que o QI se relacionava a melhores escores em tarefas com
medidas auditivo-linguisticas, solugdo de problemas, memoria e percepg¢ao
tatil. O nosso grupo TDAHa também apresentava alta performance cognitiva,

com uma menor diferenciacdo do grupo Controle do que seria o esperado e
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pode representar um viés de selecdo por serem os portadores de TDAH com
maiores fatores de resiliéncia.

Webb e cols. (2014) " demonstraram que o nivel de inteligéncia
cognitiva pode explicar a maior parte da variabilidade do IGT, enquanto que
medidas de inteligéncia emocional explicariam a menor parte. Esse achado
se contradiz a teoria do marcador somatico na qual o teste é baseado e que
postula sobre o efeito das emogdes na tomada de decisdo. E possivel que
em sujeitos com alto nivel de inteligéncia o IGT talvez deva ser adaptado,
mudando a frequéncia de mudancas no estilo de resposta ou velocidade de
apresentacdo de novas rodadas do teste, de forma a dificultar a sua
aplicagao.

Outra limitagdo importante € o tamanho da amostra e talvez a
significancia estatistica n&o tenha sido alcangcada nas analises dos escores
dos testes neuropsicolégicos entre grupos pois o tamanho do grupo
TDAH+TA era pequeno. Além disso, a amostra de portadores da
comorbidade TDAH+TA apresentava sintomas e quadros considerados leves,
contribuindo para a falta de constraste entre os grupos.
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7 CONCLUSAO

A associagao entre o TDAH e os Transtornos alimentares ocorre tanto
com essas sindromes avaliadas de forma categorias, em formato de
avaliagao diagnostica, como de forma dimensional, em formato de avaliacao
de sintomas. A presengca de um Transtorno Alimentar prejudica o
funcionamento atencional e de tomada de decisao de portadores de TDAH,
além de estar associado a um indice de massa corporal maior e a presencga
de mais comportamentos hiperativos/impulsivos em adultos. Os
Transtornos  Alimentares  pioram o  funcionamento cognitivo dos
portadores de TDAH, mesmo quando estes apresentam alta performance
e nao diferem significativamente de controles. Mais estudos sao
necessarios para avaliar o impacto longitudinal dessas alteragdes tanto no

prognostico como na resposta terapéutica desses individuos.
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ABSTRACT

Objective: There has been interest in
whether people with Attention-Deficit/
Hyperactivity Disorder (ADHD) are at
higher risk of developing an Eating Disor-
der (ED). The aim of this study was esti-
mate the size of this association with a
meta-analysis of studies.

Methods: We retrieved studies following
PRISMA guidelines from a broad range of
databases.

Results: Twelve studies fitted our pri-
mary aim in investigating ED in ADHD
populations (ADHD = 4,013/Controls =
29,404), and five exploring ADHD in
ED populations (ED = 1,044/Controls =
11,292). The pooled odds ratio of diag-
nosing any ED in ADHD was increased
significantly, 3.82 (95% (l1:2.34—6.24). A
similar level of risk was found across all
ED syndromes [Anorexia Nervosa = 4.28
(95% (l1:2.24-8.16); Bulimia Nervosa =
5.71 (95% ClI: 3.56-9.16) and Binge Eat-
ing Disorder =4.13 (95% (l:3-5.67)].
The risk was significantly higher if
ADHD was diagnosed using a cdlinical
interview [5.89 (95% C1:4.32—8.04)] rather
than a self-report instrument [2.23
(95% C1:1.23—4.03)]. The pooled odds
ratio of diagnosing ADHD in participants
with ED was significantly increased, 2.57
(95% C1:1.30-5.11). Subgroup analysis of
cohorts with binge eating only yielded a
risk of 5.77 (95% Cl:2.35-14.18). None of
the variables examined in meta-
regression procedures explained the var-
iance in effect size between studies.

Discussion: People with ADHD have a
higher risk of comorbidity with an ED
and people with an ED also have higher
levels of comorbidity with ADHD. Future
studies should address if patients
with this comorbidity have a different
prognosis, course and treatment response
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when compared to patients with either
disorder alone.

Resumen: Objetivo: Ha habido interés
en saber si la gente con Trastorno por
Déficit de Atencién e Hiperactividad
(TDAH) estan en mayor riesgo de desar-
rollar un Trastorno de la Conducta
Alimentaria (TCA). El objetivo de este
estudio fue estimar el tamano de esta
asociacion con un meta-analisis de
los estudios. Métodos: Recuperamos
estudios de una amplia gama base de
datos, que siguen los lineamientos
PRISMA. Resultados: Doce estudios
encajaron con nuestro objetivo pri-
mario de investigar los TCA en pobla-
ciones con TDAH (TDAH = 4,013/
Controles = 29,404), y 5 exploraron
TDAH en poblaciones con TCA (TCA =
1,044/Controles = 11,292). El odds ratio
(OR) agrupado de diagnosticar cualquier
TCA en el TDAH se incrementé significa-
tivamente, 3.82 (95% (l:2.34—6.24). Un
nivel de riesgo similar fue encontrado
en todos los sindromes de TCA [Anorex-
ia Nervosa =4.28 (95% (l:2.24-8.16);
Bulimia Nervosa = 5.71 (95% Cl:3.56—
9.16) y Trastorno por Atracon = 4.13
(95% Cl: 3—5.67)]. El riesgo fue significa-
tivamente mayor si el TDAH fue diag-
nosticado utilizando una entrevista
clinica [5.89 (95% (Cl:4.32—8.04)] en lugar
de un instrumento de auto-reporte
[2.23 (95% Cl:1.23—4.03)]. El odds ratio
(OR) agrupado de diagnosticar TDAH
en participantes con TCA fue significati-
vamente incrementado, 257 (95%
C1:1.30-5.11). El analisis de los subgru-
pos de cohort con atracones solamente
produjo un riesgo de 5.77 (95% Cl:2.35—
14.18). Ninguna de las variables
examinadas en los procedimientos de
meta-regresion explicaron la varianza
en el tamano del efecto entre los estu-
dios. Discusion: La gente con TDAH
tiene un mayor riesgo de comorbilidad

3 D’Or Institute for Research and Education (IDOR), Rio de
4 South London and the Maudsley National Health Trust (SLaM —

> Vrjie Universiteit, Amsterdam, The Netherlands
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con un TCA y la gente con un TCA
también tiene niveles altos de comorbi-
lidad con TDAH. Los estudios futuros

pacientes que solamente tienen uno de
los trastornos. © 2016 Wiley Periodicals,
Inc.
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comorbidity; impulsivity; reward;
bulimia nervosa; anorexia nervosa

deberan abordar si los pacientes con
esta comorbilidad tienen diferente
prondstico, curso y respuesta a trata-
miento cuando son comparados con

binge eating;

(Int | Eat Disord 2016; 00:000-000)

Keywords: eting disorders; ADHD;
obesity;
deficit-hyperactivity

attention
disorder;

A proportion of people with Eating Disorders
(ED) have poor treatment outcomes.' Identifying
subgroups of patients with comorbid disorders
may help explain differences in disease trajecto-
ries? and aid the process of tailoring treatments to
match individual needs.

There has been interest in whether developmen-
tal disorders might increase ED risk. For example,
Anorexia Nervosa (AN), especially the restrictive
subtype, has been linked to autism® and the purg-
ing subtype of AN has been associated with
ADHD.* The association of Bulimia Nervosa (BN)
and Binge Eating Disorder (BED) with ADHD has
been repeatedly demonstrated.>® We reported a
higher prevalence of ED, in particular BED, in a
lean ADHD cohort in 2004.° This result was further
replicated in six samples.*’"!! A systematic review
of all studies found that BN was the most frequent
form of ED seen among people with ADHD.'* The
frequency of ADHD symptoms is higher in BN or
BED when compared to AN.'® We have published
the first systematic review about ADHD comorbid
with ED'? in 2008 but this field of research was still
in its infancy limiting us to perform a qualitative
review of studies. Thus, there is the need to extend
the previous systematic research and complement
it with a meta-analysis of studies to measure the
risk of the association between ADHD and ED.

The studies of ADHD patients found that the
prevalence of BN ranged from 9%’ up to 11%,*
whereas that of BED ranged from 9.3%'> up to
11.4%,"" and that of AN was 1%.'° Conversely,
when the prevalence of ADHD was investigated in
ED, studies in AN patients found rates ranging
from 3%'® up to 16.2%,'” while for BN patients it
ranged from 9%'® up 34.9%,'” and for BED patients
it was 19.8%.'” The positive association of ADHD
and ED traits has also been demonstrated in corre-
lational studies,'>'®?* with a correlation coeffi-
cient ranging from'® 0.23 to 0.59.? The number of
ADHD symptoms correlate with ED symptom
severity in all binge/purge ED subtypes.'> ADHD
symptoms have been found to predict binge eating
severity’>?!?> and bulimic symptoms even after
controlling for anxiety and depression.'?*

In the paediatric population, the symptom of
Loss of Control Eating (LOC), a subclinical form of
binge eating is also associated with ADHD rather
than the full BN and BED syndromes, probably
because the two latter only evolve in the context of
greater autonomy in food choice and consumption.?®

Although the most likely trajectory is for ADHD
symptoms to precede the development of an ED
it is possible that secondary consequences of an
eating disorder on attentional and impulsive
behaviors®’ lead to de novo ADHD traits, and to an
ADHD-like syndrome.

The link mediating the association of ADHD and
ED is still not clear and is possibly a combination of
genetic and environmental mechanisms. Genetic
variability in dopaminergic genes related to reward
processing have been described in a patient with
comorbid ADHD and BED,?® in a case control study
of obese BED comorbid with ADHD* and in BN
women with a childhood history of ADHD.*°

Anomalies in attentional and impulsive mecha-
nisms could explain the link between ADHD and
ED. Impulsive behaviors constitute a core ADHD
symptom domain®' and deficits in its regulation
have been demonstrated in this population.®* Also,
impulsivity plays a role in binge eating and purging
behaviors.>® Negative urgency, an aspect of impul-
sivity, that has been shown to relate binge eating
to emotional regulation®* could also play a role
in explaining this association. Patients with
ADHD + ED have higher levels of impulsive traits
than patients with either of those conditions
alone.*>*

Changes in different aspects of attentional func-
tioning have been reported in ED. Patients with
AN, BN, and BED have deficits in both sustained
attention and processing speed.>”*> The disturbed
reward encoding in ED patients increases salience
towards food cues. This leads to the development
of attentional bias towards food and an altered
motivational control.*® Programs that train atten-
tion towards neutral stimuli are beneficial in cor-
recting these disturbances.*”*® ADHD individuals
typically have motivational difficulties since they
prefer immediate and small rewards instead of
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FIGURE 1.

delaying gratification to obtain larger rewards.*® In
concert with this style, ADHD individuals would be
vulnerable for developing binge eating and would
have difficulties in maintaining long lasting healthy
habits. It is unfortunate that the presence of ADHD
as a possible mediator explaining attentional defi-
cits in ED has not yet been considered in the neu-
ropsychological or attentional bias studies.

In terms of treatment, the recent approval of psy-
chostimulants for the treatment of Binge Eating
Disorder (BED)*° raises the question as to whether
improvements in an undiagnosed Attention-Defi-
cit/Hyperactivity Disorder (ADHD) syndrome
could lead to additional benefits to the ED symp-
toms. Several case reports have described that
patients with refractory Bulimia Nervosa (BN),
associated with either a current or a past history of
ADHD, improved their ED when treated with psy-
chostimulants.*'~*® However, in a recent lysdexam-
phetamine trial for BED, even excluding ADHD
participants, significant improvements in eating
behavior were observed. It is well documented that
psychostimulants can promote appetite loss and
weight loss.*” Thus, it is a clinical concern that the
use of psychostimulants could improve ED symp-
toms largely by a primary effect on appetite. In this
case, the use of psychostimulants to treat ADHD in
individuals with an undiagnosed ED could lead to
severe weight loss,*® specially in impulsive individ-
uals with risk of psychostimulant misuse.*’

International Journal of Eating Disorders 00:00 00—00 2016
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Selection procedures flowchart for the systematic review and meta-analysis.

The aim of this study was to update and expand
the previous systematic review and perform a meta-
analysis of studies to investigate the risk of comorbid-
ity with an ED (AN, BN, or BED) in ADHD individuals
or eating disorder symptoms (binge eating or LOC
eating) in ADHD paediatric samples. The risk of diag-
nosing ADHD in ED patients was also investigated.
Furthermore, we explored the strength of association
between ADHD and ED symptoms when those were
measured dimensionally. Additionally, we explored
confounding factors, which might explain the vari-
ability in ED prevalence in this population.

Methods

The systematic review and meta-analysis were conducted
following PRISMA statement guidelines (Preferred Report-
ing Items for Systematic Reviews and Meta-Analysis).>°
Selection procedures are presented in Figure 1. The
following key terms were used: (“Eating Disorders”;
“Anorexia Nervosa”; “Bulimia”; “Bulimia Nervosa”; “Binge
Eating Disorder”; “Binge Eating”; “Overeating”) AND
(“Hyperactivity with attention-deficit disorder”; “ADHD”;
“ADD”; “Inattention”), to search for articles in PubMed,
Scielo, PsychINFO, and ISI Web of Knowledge databases.
Studies were searched independently by both the first
(BPN) and second (CB) authors and were considered
eligible if published in English, French, German, Dutch,
Spanish, or Portuguese languages; if they were of a case-
control design; if they reported measures to calculate
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TABLE 2. Summary of correlational studies included in the meta-analysis
Mean age Mean BMI ADHD

Author, year Country Sample type (vears) (kg/m?) Gender ED instrument instrument
Strimas, 2008 Canada Community 34.2 28.1 M only = 145 BEQ CAARS
Steadman, 2014 USA Community 19.2 22.4 F =36 (72%) BES BAARS-IV

M= 14 (28%)
Liao, 2015 China Community 21.8 21.86 F=181 (44.3%) BITE ASRS

M = 228 (55.7%)
Nazar, 2014 Brazil Clinical 38.2 39.1 Fonly =171 BITE and BES ASRS
Cortese, 2007 France Clinical 14.2 37 F =65 (65.6%) BITE CPRS

M = 34 (34.4%)
Seitz, 2013 Germany Clinical 21.9 20.7 Fonly =57 EDI-II ADHS-SB
Fernandez-Aranda, 2013 Spain Clinical 283 23.6 Fonly =191 EDI-II ASRS

Legend: BEQ, Binge Eating Questionnaire; CAARS, Coner’s Adult ADHD Rating Scale; BES, Binge Eating Scale; BAARS-IV, Barkley Adult ADHD Scale; BITE,
Bulimic Inventory Test, Edinburgh; ASRS, Adult Self Report Scale; CPRS, Conner’s Parent Rating Scale; EDI-II, Eating Disorders Inventory Il; ADHS-SB, ADHD

self rating scale.

odds ratio; if they reported any statistical result measur-
ing the association between eating disorders and ADHD
symptoms; and if they had been peer-reviewed for
publishing. Studies that did not specify how ADHD or
ED was diagnosed were excluded. A hand-search from
reference lists of selected articles was performed to find
additional relevant studies. Finally, the lists of selected
articles were compared and discordant references dis-
cussed. If both authors failed to reach a consensus this
was later discussed with both principal authors (PM and
JT). Finally, references were added to EndNote where
duplicates were removed. All case-control studies char-
acteristics are summarized in Table 1, while correlational
studies are summarized in Table 2.

Statistical Analysis

The eligibility criteria for inclusion in meta-analytic
procedures required that studies reported either: (a) the
ED frequency in an ADHD versus a Control group, (b)
ADHD frequency in an ED versus Control group, (c) a
correlation coefficient between ADHD and ED symp-
toms, (d) a statistical result that could be transformed
into a correlation coefficient. Moreover, authors were
contacted in order to obtain unpublished quantitative
data. Thus, the data used on Mikami et al.’!; Mikami
et al.’%; Docet et al.>; Reinblatt et al.?%; Reinblatt et al.,>*
Sonneville et al., and Rojo-Moreno et al.>®> were kindly
provided after direct contact with authors. The database
from Nazar et al.?®> was available for direct extraction of
necessary outcomes. Additionally, after contacting one of
the authors (Kessler RC) from the Collaborative Psychiat-
ric Epidemiological Surveys (CPES), we used the avail-
able information from the National Comorbidity
Survey—Replication (NCS-R, 2001-2003) dataset to
extract results relevant for the purpose of the present
analysis.>®

The Odds Ratio of having an ED amongst ADHD ver-
sus Control groups, and the odds ratio of having ADHD

International Journal of Eating Disorders 00:00 00—00 2016

amongst ED versus Control groups was calculated using
a random effects model. STATA 12 (Stata corporation,
College Station, TX, USA) was used for this purpose as
well as building all graphics. The user-written commands
for STATA Metan, Metabias and Metareg were used.

The pooled correlation coefficient among ED and ADHD
symptoms measured in different rating scales was obtained
by using the transformed value on a standardized Fisher’s
Z scale with the formula (Z=14 In(1+7r / 1 - r)) and its
standard error by (SE;=1//(n—3).5" This meta-analytic
model used the Hedges-Olkin random-effects model and
was performed using STATA 12. To calculate the correlation
coefficient back to a nonstandardized scale the formula
(e((Zprool — 1)/ (2xZpool + 1)) was used.

Heterogeneity across studies was calculated using
Cochran’s Q statistics, expressed in a y* result. Inconsis-
tency across studies was investigated through publica-
tion bias with I statistics [(Q-df)/Q].>®

The assessment of publication bias was done with
the Harbord’s test of bias, which was chosen for
exploring “small studies effect” explaining the OR vari-
ance, as it is better suited for binary data and results
in less false positive outcomes than the Eggers’ Test.>®
Also, informal visual inspections of funnel plots were
performed.

All studies were assessed with the case control version
of the Newcastle-Ottawa Quality Assessment Tool.®
Quality assessments were used to investigate risk of bias.
Each study could receive at least four points in the selec-
tion, two points in the comparability and three points in
the exposure subescale.

Metaregression was used to investigate if mean age;
weight category; proportion of females; sample size;
method for ADHD diagnosis; method for ED diagnoses,
study country or study quality would account for differ-
ences in studies results.
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FIGURE 2.

Results

The Risk of Eating Disorders in People
with ADHD versus Controls

Outcomes for 33,417 individuals (ADHD = 4,013/
Controls = 29,404), across 12 retained studies were
available. Most paediatric studies measured symp-
toms such as LOC,*® binge eating episodes®®' or
restrictive behaviors,?®> whereas all adult studies
reported on syndromes (AN, BN, and BED). Two
studies were considered outliers®*%* since their
effect size had a wide confidence interval that had
an upper bound that was much bigger than all
others,>*%? and were excluded from the analysis.
Results including these two studies are presented
in the online Supporting Information. All of the
studies demonstrated higher levels of either ED
diagnosis or disordered eating behaviors in the
ADHD group compared with the control group.

The meta-analysis from pooling all 12 stud-
ies,”10:2>,2651-53,566163 after the exclusion of the two
outliers, yielded a significant risk (P <.001) of diag-
nosing either an ED syndrome (AN, BN, or BED) or
ED symptoms (restrictive eating, binge eating epi-
sodes, or LOC) within ADHD individuals, with an
overall random effect OR of 3.81 (95% CI: 2.31-6.21)
(Fig. 2). The results of the key subgroup meta-

105

Meta-analysis of studies investigating ED in ADHD individuals. [Color figure can be viewed at wileyonlinelibrary.com]

analyses, heterogeneity tests, and publication bias,
are presented in Table 3.

To disentangle the individual risk for each ED, anal-
yses were carried out for studies that reported AN
(either full syndrome'®®* or AN-related symptoms?>),
BN (all studies reported full syndrome9'1°’25’64) and
BED (either full 53111dr0me‘25"53’64 or LOC?9). A separate
analysis with studies that reported outcomes for
binge eating episodes that fulfiled DSM criteria
(Objective Binge Eating), regardless of the ED syn-
drome,>1%#>°¥%* was also performed. The subgroup
analysis yielded a risk of 4.28 (95% CI: 2.24-8.16) for
AN (n=3); 5.71 (95% CI: 3.56-9.16) for BN (n=4);
4.13 (95% CI: 3-5.67) for BED (n=4); and of 4.67
(95% CI: 3.58-6.10) for objective binge eating
episodes (n = 5), in ADHD.

In adults (n=5)>?°%%3% the OR for ED syn-
dromes was 4.09 (95% CI: 2.32-7.20). The subgroup
analysis in the paediatric samples, also found an
increased significant (P=.013) risk
(n=7),102%265261.6566 OR of 3.59 (95% CIL: 1.51-
8.50) (Fig. 3). The subgroup analysis in the obese
only samples, also found an increased risk in the
obese-ADHD (n = 3 studies),*>***® OR of 5.81 (95%
CI: 3.15-10.7).

In the subgroup analysis by gender, females only
(n =9)910:23:25,2652,61,63.66 hresented an OR of 3.46
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FIGURE 3.

(95% CI: 2.00-5.98). Adult females (n = 3)**>%® had
a similar sized risk OR of 4.35 (95% CI: 1.67-11.27).
In the paediatric female subgroup (n==6)
(102326515261 the risk for any ED was 2.96 (95% CI:
1.32-6.65). The subgroup consisting only of males
(n= 6),2%%6°26163 had an OR of 3.37 (95% CI:
1.46-7.77).

Since studies differed in how they diagnosed
ADHD we analyzed results for subgroups that did
so by using a semi-structured interview or by using
questionnaires. The analysis of ADHD diagnosis by
interview (n = 8)%10252651,526465 yielded a signifi-
cant risk of ED, 5.89 (95% CI: 4.32-8.04), with a
subset for adults only (n = 3)°%>%* of 5.80 (95% CI:
4.04-8.25) and a subset for paediatric only
(n=>5)'026515265 of 622 (95% CI: 3.20-12.11).
These results significantly differed from those that
diagnosed ADHD through questionnaires (n=
4),23°36L63 \which resulted in a significant risk of
2.23 (95% CI: 1.23 - 4.03).

The overall analysis resulted in substantial
inconsistency across studies (Table 2). Thus, we
performed a meta-regression analysis to investi-
gate whether age group (paediatric or adult), BMI
class (obese only or all weight categories), percent-
age of female participants, country where research
was conducted, study quality rating, method for
diagnosing ED, and method for diagnosing ADHD
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Meta-analysis of studies investigating ADHD in ED individuals. [Color figure can be viewed at wileyonlinelibrary.com]

(self-report or clinical interview) might have con-
tributed to the findings. Although these variables
resulted in an adjusted R? of 63.64%, this was not
significant (P = 0.49).

The Risk of ADHD in People with Eating
Disorders versus Controls

A total of 12,336 individuals (ED = 1,044/Con-
trols 11,292), across five retained studies were
available. Again, two studies®®?® were excluded for
their effect size, which again, had a wide confi-
dence interval that had an upper bound that was
much bigger than all others. Results including
these two studies are presented in the online Sup-
porting Information. Most studies***>®” found
higher rates of ADHD in ED populations, although
the results did not reach formal levels of signifi-
cance in two.?®% As in the ADHD studies, not all
authors reported which type of ED syndrome was
comorbid with ADHD in their samples (Table 1).
There were not enough observations to run a mod-
el of meta-regression.

The combined risk of diagnosing ADHD in the
five ED studies was significant (P =.007), 2.57 (95%
CIL: 1.30-5.11) (Table 3). The analysis of the adult
subgroup (n=3)%""% resulted in a nonsignificant
risk of 1.58 (95% CI: .78-3.19).
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FIGURE 4.

A subgroup analysis of patients with binge eat-
ing68 (including BED®’ or LOC only26 patients),
produced (n=3)?%"% a significant risk of 5.77
(95% CI: 2.35-14.18).

The Strength of Association between ADHD
and ED Symptoms

A pooled correlation coefficient of r =.43 (95% CI:
.33-.52). was found from the association of ADHD
and ED symptoms in seven studies.'>'?*#?>"" The
subgroup using bulimc symptom questionnaires
(n = 4)'3192570) yielded a pooled correlation coeffi-
cient of .38 (95% CI: .28-.49), while the subgroup
using binge eating questionnaires (n=3)*%*"*
resulted in a pooled r of .47 (95% CI: .31-.59).

Discussion

The aim of this study was to provide an update on
a previous systematic review of the literature exam-
ining the comorbidity between ADHD and ED'?
and to perform a meta-analysis. To the best of our
knowledge this is the first meta-analysis investigat-
ing the risk of the ADHD + ED comorbidity.

The risk of ADHD individuals having an ED is
increased three-fold and the risk of ED individuals
also having ADHD is increased two-fold. The
strength of association between ADHD and ED
symptoms is moderate. No variables in our meta-

International Journal of Eating Disorders 00:00 00—00 2016
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Meta-analysis of correlational studies of ED and ADHD symptoms. [Color figure can be viewed at wileyonlinelibrary.com]

regression explained the effect size variance. The
sample division into clinically relevant subgroups
failed to show that size of the potential risk differed
significantly. For example, the risk of ED in males
and females were both significant with overlapping
confidence intervals. The size of the increased risk
for disordered eating in paediatric samples was
similar to the risk of ED in adult samples. The
results from the meta-analysis suggested that the
risk for all ED syndromes in ADHD is similar, with
a nonsignificant trend for a higher risk of BN.

The significantly higher risk of ADHD when the
diagnosis was made by using a semi-structured
interview suggests that the association with ADHD
is robust. Most studies didn’t report if collateral
information was used to define ADHD cases. Col-
lateral reports are suggested as best practice for
making adult ADHD diagnosis,”’ however, agree-
ment rates between adults and their parents range
from moderate’! to high.”® Finally, adult patients
diagnosed with ADHD by self-report whose
informants did not report ADHD symptoms in
childhood have similar clinical profiles and treat-
ment response as those who did.”®

Most ADHD symptom domains have been found
to be associated with ED behaviors. Both inattention
and impulsivity predicts bulimic symptoms,**2*°266
while both inattention and hyperactivity predicts
craving,”®®! Of note, the most recent DSM edition
(DSM-5)* has deemphasized former ADHD
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subtypes because of the recent literature on low sta-
bility rates of subtypes along time.”>"

Another possibility is that ADHD symptoms may
be associated with an increased risk for ED with
disturbances in body perception’’ as Fernandez-
Aranda et al. 2013, demonstrated that problems in
interoceptive awareness correlate with ADHD
symptoms.

Interestingly, it has been suggested that atten-
tional processes could dominate the physiological
responses to self-image exposure in BN patients
because of an abnormal arousal reaction with neg-
ative feelings when viewing their own bodies, prob-
ably because of an attentional bias.”®

It is noteworthy that the risk for the association
between ADHD with ED is more than the double
that found between obesity and ADHD. In two
recent reviews on the subject, the risk of obesity in
people with ADHD ranged from”® 1.37 up to®® 1.55
in adults when compared to controls, whereas in
children it ranged from" 1.13 to 1.22.%° Obese peo-
ple with ADHD differ from those without ADHD as
they have a higher frequency of disturbed eating
behaviors>*> and ED, and more psychiatric comor-
bidities,*® suggesting that the mechanism under-
pinning this association is binge eating. Obesity
has been found to be a long-term consequence of
BED in epidemiological studies®' and one study
has demonstrated that LOC mediates BMI incre-
ments in ADHD children.?® Further longitudinal
studies tracking disordered eating and other con-
founding features such as medication from child-
hood into adult life and weight gain are of interest.

The Reward Deficiency Syndrome is a concept
that links genetic abnormalities in dopaminergic
genes to behavioral phenotypes. It is possible that
this syndrome could be a transdiagnostic feature
between ADHD,** ED, Obesity®® and Substance
Abuse Disorders.®* As yet to our knowledge there
are no genome wide association studies (GWAS)
studies for BN and BED available to examine corre-
lations in polygenic risk scores between these con-
ditions. The analysis of specific genetic profiles
may shed light to understanding the occurrence of
diagnostic subgroups within a disorder.

In terms of functional magnetic resonance imaging
studies an overlap in circuit anomalies in response to
a variety of cognitive and emotional regulation tasks
have been found by Seymour et al. 2015. Interesting-
ly, a dissociation occurred regarding reward process-
ing studies as ADHD participants demonstrated a
weaker neural recruitment during reward anticipa-
tion and a higher than expected neural recruitment
during reward receipt,®> while, binge eaters had a
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hyper-responsivity to food-related stimuli in reward
areas during anticipation and receipt.?° There are still
no studies demonstrating if the brain functioning of
patients with ADHD + ED differs from patients with
either of these disorders alone.

Although different studies found that ADHD +
ED patients had higher impulsive traits measured
by questionnaires than patients with either of those
disorders alone,?>*>%*2> these results were not rep-
licated with the use of neuropsychological tests.
The mediation between ADHD and binge eating
was not explained by results from a Go/No-Go
task.?® Also, there were no significant differences
when comparing bulimics with or without a
childhood history of ADHD in tasks measuring
executive functioning.?*

The aforementioned explanations for the
ADHD + ED comorbidity rely on single factors
(e.g. impulsivity, genetic abnormalities) that do
not account for the complexity of behaviors
exhibited by both disorders. Hypothesis taking
into account dual-process or even a three-level
conceptualisation might convey a better
understanding of this comorbidity. Strack and
Deutsch®” have proposed a dual process integrat-
ing reflective and impulsive functioning as deter-
minants of habit. It could be possible that a
distorted system of cognitions and beliefs (ED)
would interact with an altered response to envi-
ronmental stimuli (ADHD), leading to the activa-
tion of an altered behavioral schemata. Sergeant®®
conceptualized the cognitive energetic model for
ADHD, with a first level of computational proc-
essing of attention depending on a second level of
state factors (effort, arousal, and physiological
activation), managed by a third level of executive
functioning. Using this model as a basis, we sug-
gest that not only ADHD neuropsychological
functioning could alter information processing
for food-related decision making but also changes
in nutritional or emotional state promoted by ED
could make ADHD individuals more prone to
disinhibition.

Limitations

The number of relevant studies is limited.
Among the 12 case-control of ADHD versus
Controls studies exploring this comorbidity, five
focused on paediatric populations with an age
range from 10 up to 17 years. The definitions of ED
in paediatric studies were broad, and included
LOC,?® disordered eating behaviors®"** in addition
to DSM-5 ED syndromes. As the median age of
treatment seeking for BN is 18 and for BED®? is 22
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it is probable that these paediatric cohorts will not
have passed the age of maximum risk for ED. This
might explain why these diagnoses were infrequent
in paediatric populations and were absent in two
studies.’"*? Also, few studies explored ADHD in ED
versus Controls, which limited us from exploring
those results with a meta-regression. Given that
recently lisdexamphetamine has been authorized
to treat BED® it would be interesting to know if the
prevalence of ED is reduced in the context of this
treatment. However there was insufficient data on
psychostimulant use to add it as a covariate in the
meta-regression.

Conclusion

In the present meta-analysis, we have demonstrat-
ed evidence that ADHD individuals are at risk of
disordered eating in childhood and ED (AN, BN,
and BED) later in development. This research
raises the question of whether children with ADHD
should be screened for disordered eating and if so
what form of intervention (psychological or phar-
macological) might be used to moderate the risk.
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Abstract

Objective: Previous studies have reported higher prevalence rates of attention-deficit/hyperactivity disorder (ADHD) both in eating disorders
(ED) and in obese patients. We compared the psychiatric comorbidity profile of obese ADHD women with non-ADHD obese women and
how ADHD symptoms impact in binge eating behaviors.

Design: Cross-sectional study of a clinical sample.

Subjects: 171 adult women were evaluated at a specialized clinic in obesity and ED.

Measurements: Participants complete a semi-structured interview and psychopathology rating scales. A hierarchical regression model was
employed to predict binge eating behavior.

Results: Obese ADHD patients had a larger number of psychiatric comorbidities (p < 0.001), especially Substance Abuse Disorders, and
higher scores on psychopathology rating scales (p < 0.05). The highest prediction for binge eating in the regression model was the presence
of depressive symptoms, followed by ADHD inattention symptoms and trait-impulsivity.

Conclusion: ADHD should be routinely evaluated in obese since it is related with more severe psychopathology. Depressive symptoms can

predict the presence of binge eating in obese patients.
© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Although obesity is one of the most easily recognizable
medical conditions, our understanding of this disorder is still
limited, and success of available treatments even more [1].
Obesity is not only associated with the development of
somatic medical conditions and psychiatric disorders. Obese
patients have a 55% chance and an odds ratio (OR) of 1.5 of
developing depression [2]. Recent studies ponder whether
attention-deficit/hyperactivity disorder (ADHD) patients are
more likely to become obese since, obese adults have a

* Corresponding author at: Rua Lopes Quintas 100-apt 203/bloco 2-Rio
de Janeiro-RJ-Brazil, ZIP-22460-010.
E-mail address: bruno.nazar@gmail.com (B.P. Nazar).

0010-440X/$ — see front matter © 2014 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.comppsych.2013.09.015

higher prevalence of ADHD than expected to normal weight
subjects [3—5].

ADHD has a prevalence rate in the adult population of
4.4% [6]. Approximately 65% to 89% of adults with ADHD
have one or more comorbid psychiatric disorders [7]. ADHD
alone can impair social, marital, work and educational areas
of functioning [8]. The presence of a comorbidity in ADHD
patients leads to greater psychological distress and medical
risk [9].

Independent of weight status, disrupted eating behaviors
are thought to have a relation with ADHD. Two longitudinal
studies addressed whether ADHD girls were at risk for
Eating Disorders (ED). Mikami et al. (2008) conducted a 5-
year longitudinal study of girls, who were 9-years old at
baseline, and found that ADHD subjects developed more
frequently eating disorder symptoms at puberty [10].
Biederman et al. evaluated the course of ADHD girls over


http://www.sciencedirect.com/science/journal/0010440X
http://www.sciencedirect.com/science/journal/0010440X
http://dx.doi.org/10.1016/j.comppsych.2013.09.015
http://dx.doi.org/10.1016/j.comppsych.2013.09.015
http://dx.doi.org/10.1016/j.comppsych.2013.09.015
mailto:bruno.nazar@gmail.com
http://dx.doi.org/10.1016/j.comppsych.2013.09.015

117

B.P. Nazar et al. / Comprehensive Psychiatry 55 (2014) 572-578

S-years up to late adolescence and reported that they
exhibited 3.6 higher chance of meeting full criteria for ED
at final assessment [11]. Three other longitudinal studies of
ADHD patients found a higher risk for the occurrence of
Bulimia Nervosa (BN) in girls [12,13] and in women [14].
The prevalence of ED is higher in ADHD individuals than in
the general population, independent of Body Mass Index
(BMI) [15]. Four studies evaluated ED prevalence in
specialized ADHD centers and found an ED prevalence
from 9% to 12% [9,16—18]. Three studies found Bulimia
Nervosa (BN) as the most common ED [9,17,18]. Our group
was the first to demonstrate Binge Eating Disorder (BED) to
be the most frequent ED comorbidity with ADHD [16]. Two
studies investigated the impact of ED in ADHD patients and
suggested that patients with ADHD + ED have often other
psychiatric comorbidities [16], particularly mood and
anxiety disorders [11] than ADHD patients without ED.

Three studies evaluated ADHD in ED specialized
centers, of which, two were conducted with inpatients
[19,20], and one with a mixed sample of in- and outpatients
[21]. These studies reported that ADHD was associated
with binge/purge behaviors, but the analysis was performed
as a single group, mixing together Anorexia Nervosa and
BN subjects. Wentz [21] found a significantly higher
prevalence of ADHD in ED samples (17%), whereas two
other two studies found rates of 5.3% [20] and 6% [19]. It is
noteworthy that, when studying only BN patients, the
ADHD prevalence in the study by Blinder increased to 9%
[19]. None of these previously cited studies evaluated
obesity or BED in their samples.

BN and BED have in common the occurrence of binge
eating episodes [22] but BN patients frequently engage in
inadequate compensatory methods to lose weight (such as,
purging, use of diet pills, laxatives or diuretics and fasting)
[22]. The prevalence of BN in women in the general
population is 1.5%, and for BED 3.5% [23]. In weight loss
clinics, the incidence of BED in obese individuals is higher
than would be expected from the general population, at about
29% [24]. Obesity is considered a general medical condition
but not an ED, however it is strongly associated with
disordered eating patterns and BED [24].

The objective of the present study was to evaluate the
impact of ADHD in obese patients’ psychopathology. Our
first hypothesis was that ADHD impaired obese psychopa-
thology and thus, would be associated with a greater number
of comorbid psychiatric disorders and scores in rating scales,
especially, of impulsivity measures [15,11,25]. A secondary
hypothesis was that ADHD could influence the severity of
binge eating and predict its severity.

2. Methods
2.1. Subjects

The sample was comprised of obese women seeking
non-surgical treatment for obesity or eating disorders in the

State Institute of Diabetes and Endocrinology, a public
endocrinology hospital with an eating disorders and obesity
clinic in Rio de Janeiro. Since our group is well known in
Brazil to treat severe eating disorders we have a patient
profile of eating disordered obese higher than other obesity
clinics. Over a period of two years, a total of 171 patients
aged 18 to 59 years old, with a BMI >25, were
consecutively invited to participate in the study. BMI was
calculated using the formula: weight (kg)/height® (m?) [26].
Exclusion criteria consisted of less than five years of
schooling/inability to read and complete forms and
questionnaires; history of psychotic disorder; current
treatment with psychoactive drugs; presence of uncontrolled
medical disorders that interfere with weight, appetite and
attention (such as history of traumatic brain injury or
uncontrolled diabetes mellitus). Patients who were older
than 60 years old were excluded because of the possible
occurrence of normal age-related cognitive decline or
pathological cognitive symptoms (e.g. mild cognitive
impairment) that could mimic ADHD symptoms [22]. The
majority of patients who sought treatment were female.
Only 5 male patients were evaluated, and were excluded
from the analyses because they were a small group.

A total of 132 patients were eligible to participate in the
study and completed the protocol. Of the initial 171 patients,
39 (22.8% of the 171 evaluated) were excluded: 16 (9.3%)
did not complete the protocol or pursued treatment, 9 were
male subjects (5.2%), 8 patients were using psychoactive
medication (4.6%), 5 patients were older than 60 years
(2.9%), and 1 had schizophrenia (0.5%). Psychiatrists with
expertise in both adult ADHD and eating disorders (BPN and
CMSP) interviewed participants. Socieconomical status
(SES) was evaluated according to the Brazilian Institute of
Geography and Statistics criteria [27]

2.2. Eating Disorder Diagnosis

The eating disorder diagnosis was given using the Eating
Disorders module of the SCID-P [28]. A patient was
considered to have BN or BED, if she met all DSM-IV
criteria for those disorders. Subclinical BED was diagnosed,
if the patient had at least one binge-eating episode per week,
and/or these occurred between three and six months.

2.3. Current and Childhood history of ADHD Symptoms

ADHD diagnosis was given using the Kiddie-Schedule
for Affective Disorders and Schizophrenia (K-SADS)
module for ADHD, adapted for adults [29]. ADHD was
diagnosed, if the participant met DSM-IV criteria for at least
6 current inattention or hyperactivity/impulsivity symptoms,
associated with at least 6 past inattention or hyperactivity/
impulsivity symptoms, with onset before the age of 7 and
occurring in at least 2 life-time domains with significant
impairment. Patients with a positive diagnosis of ADHD
were placed in the “Obese ADHD” group.
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2.4. Psychiatric Comorbidity, Current Functioning and
Mental Status

To evaluate the presence of psychiatric diagnosis, the
Mini-International Neuropsychiatric Interview (MINI-Plus)
was used [30]. We evaluated the presence of mood, anxiety,
somatoform and substance use disorders.

All patients were asked to complete the Portuguese validated
versions of the following self-reported questionnaires:

(1) Beck Depression Inventory (BDI) [31,32] devel-
oped for assessing depressive symptoms, it contains
21 questions, each answer being scored on a scale
value of 0 to 3. The final score is a measure of
symptom severity.

(2) State—Trait Anxiety Inventory (STAI) [33]: it is
composed by two 20-item scales that measure trait
and situational anxiety; in this study we used only
the trait-anxiety scale.

(3) Binge Eating Scale (BES) [34]: a 16 self-report
questionnaire used as a screening tool for binge-
eating. It also evaluates the severity of binge eating
as it assesses distorted cognitions and behavioural
disinhibition towards food. The BES investigates
the binge eating phenomenon in more depth than
questionnaires for bulimia.

(4) Barrat-Impusivity Scale (BIS-11) [35,36]: This
scale measures impulsivity in life situations and
considers impulsivity in three domains: attentional
(BIS-At), planning (BIS-Plan) and motor (BIS-
Mot) impulsivity.

The study was approved by the hospital ethics committee.
Written and oral information was provided to each individual
before their participation in the study.

2.5. Statistical analysis

Demographic and clinical data (including age, weight,
BMI, marital status, SES, Education and scores on
questionnaires) were shown as means and s.d. or percentages.
Analysis of variance (ANOVA) was performed on continu-
ous variables of group comparisons, using Bonferroni test for
post-hoc analysis, and Pearson Chi-Square test to study
categorical data.

Our first hypothesis was that obese ADHD had a greater
impairment in psychopathology than other obese, expressed
by higher rate of psychiatric comorbidity and higher scores
on rating scales. Patients were classified in three different
groups for analysis of psychiatric comorbidity profile and
rating scales scores, as follows: “Obese only” (when neither
an ADHD nor an ED diagnosis was present), “Obese ED”
(patients without ADHD but diagnosed with either BN, BED
or subclinical BED, which have in common the occurrence
of binge eating episodes), and “Obese ADHD” (when the
patient had an ADHD diagnosis, independent of ED status).

Obesity is a general medical condition and by itself is not
considered an ED, not all obese patients have an ED. Obesity
without ED is associated with higher rates of psychiatric
comorbidity, justifying the use of an obese control group
without ED [37].

Our second hypothesis was that ADHD symptoms could
influence severity of binge eating behaviors. To test this
hypothesis, a multiple linear regression was performed
considering BES scores as the dependent variable and
KSADS Inattention symptoms (K-SADS IN), KSADS
Hyperactivity/Impulsivity symptoms (K-SADS HI), BDI,
STAI and BIS-11 scores as independent variables. These
scores were natural log transformed prior to statistical
modeling to approximate a normal distribution and were
entered into the model hierarchically according to their
Pearson coefficient of correlation score.

A probability level of p < .05 was used to indicate
statistical significance. All statistical analyses were per-
formed using the SPSS v. 16.0 software for Windows
package for personal computers (SPSS, Inc., Chicago, IL,
USA).

3. Results

The demographic characteristics and results from self-
report scales of the total sample and groups studied are given
in Table 1. There were no statistically significant differences
between the “Obese ADHD”, “Obese ED” and “Obese Only”
groups with respect to demographic characteristics. The
Obese ADHD group reported significantly more depressive,
trait anxiety, binge eating and impulsivity symptoms
(Table 1). The number and frequency of psychiatric
comorbidities in the sample and for each group are presented
in Table 2.

We performed a multiple regression in which we used the
Natural Log transformed BES score as the dependent
variable and entered in a stepwise regression the following
variables as predictors: BDI, K-SADS IN, BIS-11, STAI and
K-SADS HI. The results of this regression analysis are
presented in Table 3. The overall variance explained by the
five predictors was 30.6%. As can be seen from Table 3, the
Beck Depression score gave the largest prediction (adjusted
R? = 20.4%) followed by a minor contribution from the
KSADS IN (adjusted R? =7.8%) and BIS-11 (adjusted
R? = 2.1%), and no significant contribution by the STAI and
the K-SADS HI to the BES score. The scatterplot of the BES
by Beck prediction is given in Fig. 1.

4. Discussion

It should be noted that all subjects with ADHD were
comorbid for ED. “Obese ADHD” patients had a signifi-
cantly more severe Binge Eating pathology as measured by
the BES than “Obese ED”. The ED profile, both BN and
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Table 1
Demographic characteristics of participants and ratings on clinical scales.

Total Obese Only Obese ED Obese ADHD F Contrasts
Variable Mean + S.D.%
N 132 42 50 40 - -
Age (years) 38.28 [+ 10.62] 40.53 [£10.43] 37.06 [£10.24] 37.47 [£11.29] - -
Body mass index (kg/mz) 39.16 [+ 7.35] 40.45 [+£6.53] 39.61 [+£8.43] 37.14 [£6.42] - -
Marital status%
Currently married 51.5% 54.8% 53.5% 47.5% - -
Not currently married 48.5% 45.2% 46.9% 52.5% - -
Education
College degree 77.3% 71.4% 77.6% 75% - -
No college degree 22.7% 28.6% 22.4% 25% - -
SES%
Class A 4% 0% 2.1% 10.5% - -
Class B 39.7% 41% 31.3% 50% - -
Class C 55.6% 59% 66.7% 39.5% - -
Self-Report Rating Scales
BES 25.488 [+£10.37] 15.37 [£9.00] 27.34 [+7.04] 32.80 [+7.14] 50.83 1<2<3*
BDI 21.136 [+10.17] 15.67 [+9.14] 22.28 [+10.11] 25.21 [+8.29] 9.79 1<2<3*
STAI-T 53.375 [+12.05] 47.78 [£11.87] 53.45 [+11.06] 55.71 [+12.48] 3.87 1=2<3*
STAI-S 48.61 [+11.52] 44.01 [£10.59] 50.18 [£11.19] 50.25 [£11.69] 2.58 N.S
BIS-11 Total 70.68 [+10.17] 67.21 [£10.05] 68.70 [+7.73] 76.20 [+10.88] 9.73 1=2<3*
BIS-Attention subscale 20.42 [£3.16] 19.52 [+2.94] 19.93 [+2.93] 21.87 [+3.19] 6.65 [=2<3%
BIS-Planning subscale 27.14 [+£5.53] 26.21 [+5.26] 26.17 [+£5.14] 29.21 [+5.78] 4.13 1=2<3*
BIS-Motor subscale 22.89 [+4.76] 21.47 [+4.58] 22.04 [+4.01] 25.13 [+5.17] 6.92 1=2<3*

BES = Binge-Eating Scale; BDI = Beck Depressive Inventory; STAI-T = State—Trait Anxiety Inventory, Trait Subscale; STAI-S = State—Trait Anxiety
Inventory, State Subscale; BIS-11 = Barratt Impulsiveness Scale; 1 = Obese Only Group; 2 = Obese ED Group; 3 = Obese ADHD Group; * = p-values <0.05;

Contrast was performed using ANOVA (with Bonferroni test).

BED were significantly associated with ADHD diagnosis.
Cortese et al. (2007) reported in a previous study increased
bulimic behaviour in ADHD girls [38] but no association
between more severe BN full syndrome and ADHD in
women. Biederman [11] has found that childhood ADHD
increases the risk of adolescent BN. We speculate that
the presence of ADHD in obese women may increase
their risk of presenting with ED and when that occurs, it is
more severe.

With respect to comorbidity, previous reports indicate
that patients with the comorbidity ADHD + ED have more
psychiatric comorbidities, when compared to ADHD
patients without ED [16], especially, Major Depressive
Disorder (MDD) and Anxiety Disorders (AD) [11]. Both
these studies compared ADHD + ED with ADHD patients,
and since there was no ED control group, the question arises
whether the results could be better explained by the ED
status. We found that our “Obese ADHD” group was in fact
an ADHD + ED set of patients and had significantly more
psychiatric comorbidities, especially more AD and Sub-
stance Use Disorders (SUD) than the other two groups.
“Obese ADHD?” did not present increased rates of MDD, but
had significantly higher scores on the BDI (Table 2).

Our findings show that patients with the comorbidity
ADHD + ED have a higher frequency of SUD than ED
patients (Table 2). Since we did not control for an ADHD
group without ED, we are unable to determine here whether
the increased risk of SUD is related to ADHD or to ED and
this is a limitation of the current study. ADHD has been

repeatedly associated with substance abuse with many
studies showing a bidirectional overlap between these
conditions [39]. Since the current study is cross-sectional
we cannot suggest direction of causality between ADHD and
ED-SUD.

A possible way of examining together obese ADHD +
ED + SUD individuals is through the Reward Deficiency
Syndrome (RDS) concept. RDS is characterized by genetic
alterations associated with a hypodopaminergic state in brain
systems linked to reward sensitivity [40]. It is expressed as a
group of impulsive, compulsive or addictive behaviors.
Evidence of RDS has been shown in obese [41], ADHD
[42], and SUD patients [43]. Possibly, these “multi-impulsive”
patients could in fact have specific genetic alterations in
dopamine metabolism expressed by the RDS.

In the current sample, ADHD was associated with more
severe binge eating episodes as measured by the BES.
Further research is needed to investigate whether binge
eating in ADHD has the same clinical characteristics and
treatment-response as in non-ADHD patients. Levy [44],
studied the treatment response of obese ADHD that failed to
lose weight with standard weight-loss treatments. They
achieved a significant weight-loss and binge eating control
when initiating psychostimulant therapy. Binge eating is
considered an impulsive feature in ED patients, but other
psychological factors can trigger or be the basis of the binge
eating phenomenon (e.g. depression, anxiety and fasting)
[45]. We still do not know if other cognitive dysfunction(s)
associated with ADHD rather than impulsivity might be



120

B.P. Nazar et al. / Comprehensive Psychiatry 55 (2014) 572578

Table 2
Presence of DSM-IV Axis I disorders and their comorbidities.
Axis I Diagnoses Total Obese Only Obese ED Obese ADHD Contrasts
N 132 42 50 40
N° comorbidities 1.85 0.9 [+0.98] 1.86 [£1.1] 2.75 [+1.31] 1<2<3**
Any Mood disorders 68.2% 38.1%(16) 82%(41) 82.5%(33) 1<2=3*
Major depressive disorder 37.1%(49) 16.7%(7) 40%(20) 55%(22) 1<2=3%*
Major depressive disorder (Past) 40.2%(53) 19%(8) 52%(26) 47.5%(19) 1<2=3*
Dysthymic disorder 5.3%(7) 2.4%(1) 6%(3) 7.5%(3) N.S
Bipolar disorders 5.3%(7) 2.4%(1) 6%(3) 7.5%(3) N.S
Any Anxiety disorder 61.4%(81) 40.5%(16) 62%(31) 82.5%(34) 1<2<3*
Panic disorders 9.1%(12) 4.8%(2) 10%(5) 12.5%(5) 1<2=3
Obsessive—compulsive disorder 3.8%(5) 0%(0) 0%(0) 12.5%(5) 1=2<3%*
Posttraumatic stress disorder 4.5%(6) 0%(0) 4%(2) 10%(4) N.S
Generalized anxiety disorder 45.5%(60) 19%(8) 48%(24) 70%(28) 1<2<3*
Social phobia 10.6%(14) 9.5%(4) 12%(6) 10%(4) N.S
Specific phobia 15.2%(20) 11.9%(5) 16%(8) 17.5%(7) N.S
Somatoform Disorder 2.2%(3) 0%(0) 2%(1) 5%(2) N.S
Body Dysmorphic Disorder 3.1%(4) 2.4%(1) 2%(1) 5%(2) N.S
Substance-related disorders 10.6%(14) 4.8%(2) 6%(3) 22.5%(9) 1<2<3**

1 = Obese Only Group; 2 = Obese ED Group; 3 = Obese ADHD Group. Contrasts performed using ANOVA. y? test was used for categorical variables;

*p < .05; **p < .001.

related to the pathophysiology of abnormal eating behaviors
in obese ADHD patients.

The strongest predictor for binge eating in the current
sample was depressive symptomatology. BED is associated
with mood disorders, with higher rates of depression in this
group of patients than what would be expected for the
general population [45]. To date, there is not a clear
explanation for the link between binge eating and depres-
sion. One possible hypothesis suggests that patients use
binge eating to alleviate mood dysregulation and that this
could be due to augmentation of tryptophan and serotonin
release during binge episodes with high carbohydrate
consumption [46]. Conversely, another possible explanation
is an appetite increase induced by the depression in its
atypical form, which could be a risk factor for the
development of binge eating in vulnerable patients [45].
We may speculate that ADHD could be a mediator between
binge eating and depressive symptoms in a subset of patients,
since ADHD by itself is associated with development of
depression [9,47].

Table 3
BES predicted by Beck depression inventory, K-SADS-IN, K-SADS-HI,
BIS-11 and STAI CS in a forced entry regression model.

Variable R? Adjusted R? Significance Standardized B
BDI 211 204 *K 460
K-S IN 294 282 ok 305
BIS-11 321 303 * .190
STAI CS 329 301 N.S. 107
K-S HI 331 301 N.S. —.565

Abbreviations: BDI = Beck Depression Inventory; K-S IN = Kiddie-SADS
Inattention Symptoms; BIS-11 = Barratt Impulsiveness Scale 11; STAI
CS = Spielberger Trait—State Anxiety Inventory Composite Score; K-S
HI = Kiddie-SADS Hyperactivity—Impulsivity Symptoms ** = p < 0.001;
* = p <0.05; N.S. = Non-Significant.

Current attentional deficits and impulsivity were pre-
dictors of binge eating. Patients with BED describe
difficulties shifting their focus to environment from food
cues until they obtain it for consumption. This behavior is in
line with functional MRI studies that suggest binge eaters
have higher activation of areas related to reward anticipation
and emotional salience of stimuli (e.g. striatum, hippocam-
pus, amygdala), and hypoactivation of areas relating with
planning, attention and executive functions (e.g. anterior
cingulate cortex, dorsolateral prefrontal cortex and orbito-
frontal cortex) [48]. Since we did not perform a neuropsy-
chological evaluation of attention, we cannot infer which
feature of this cognitive process may be affected. The results
reported here suggest that neuropsychological factor(s) may
be involved in binge eating behaviour. We note that there is
evidence of executive functions difficulties in these patients
[49]. Specifically, we propose future studies should be aimed
at determining their attentional control and ability to plan and
suppress behaviour.

Studies investigating the relation of ADHD symptoms,
impulsivity and BMI are conflicting [15,50—-53]. Females
with a childhood history of ADHD symptoms evaluated by
the Wender Utah Rating Scale (WURS) have been
associated with higher BMI [52] but results from a previous
study by our group [53], using a semi structured ADHD
interview, do not support this association. Childhood ADHD
symptoms and the presence of a variant of the GABRA2
gene (encoding a subunit of the GABA A receptor) may
represent an endophenotype of impulsivity associated with
higher BMI in women with SUD. Our results corroborate an
association between ADHD comorbid with Eating Disorders
and SUD in obese women but we could not test for genetic
markers.

Two limitations in our study are the lack of an obese
ADHD group without ED and the lack of a substantial
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Fig. 1. BES (transformed Natural Log score) predicted by BDI (transformed Natural Log score). Higher Beck scores predicted greater BES scores.

number of male patients to generalize results concerning
possible gender effects. However, these limitations would
not likely explain our findings.

5. Conclusion

This study suggests that obese women should be routinely
evaluated for ADHD. When ADHD is present in obese
women, a thorough evaluation for ED should be performed
as our findings suggest a high association between ADHD
and ED. ADHD in obese women is associated with the
occurrence of other psychiatric comorbidities, especially AD
and SUD [7,11]. The presence of depressive symptoms
and inattention can predict the presence of binge eating in
obese women.
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Depression and attention-deficit/hyperactivity disorder (ADHD) are prevalent, and often comorbid, disorders, with vary-
ing severity levels among patients. Inattention is a symptom present in both disorders, which often makes their differential
diagnosis difficult in clinical practice (depression only versus comorbidity). This study aimed to investigate the influence
of depressive symptoms on attention performance using one of the most common tasks in clinical practice, the contin-
uous performance test (CPT). Ninety-three college students (60 men, 33 women) with a mean age of 24 years old were
investigated with self-reports and semi-structured interviews for ADHD; the Beck Depression Inventory (BDI) was used
for depression ratings. Attention measures were derived from the CPT. There was no correlation between depression and
ADHD symptoms; in addition, depression was not correlated with any of the CPT scores; ADHD symptomatology was
the only predictor of changes in those CPT variables (commission and omission errors and d prime). ADHD-associated
impairment on the CPT was not augmented by the presence of depressive symptoms, making neuropsychological results
on this test helpful for the differential diagnosis. When attention deficits are observed in individuals with mild or moder-
ate depression, they are most likely not attributed to depression.
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1. Introduction

Depression and Attention-Deficit/Hyperactivity Disorder (ADHD)
are highly prevalent disorders, often comorbid with each other
(Kessler et al., 2005b), with varying severity in the population (Kooij
et al., 2001; McGough et al., 2005; Murphy and Barkley, 1996). Both
disorders are heritable, sharing familial pathophysiological and ge-
netic risk factors (Biederman et al., 1993; Rommelse et al., 2008). The
presence of comorbidities, like depression, may obscure an ADHD di-
agnosis (Adler, 2004). On the other hand, comorbid depression aug-
ments the impact of ADHD (Biederman, 2004; Secnik et al., 2005).
Since both disorders comprise inattention as part of their clinical pic-
ture (American Psychiatric Association, 2013), differentiating among
these diagnoses may be difficult in clinical practice. Another chal-
lenge seen by clinicians is to either make a differential diagnosis of
depression or ADHD only versus that of depression with comorbid
ADHD).

Severely depressed patients are seldomly referred to neuropsycho-
logical testing because depression can seriously compromise their per-
formance, thus complicating interpretation of results (Lezak et al.,
2012). Contrastingly, less severe cases are often referred to a neu-
ropsychologist in order to help disentangle the cause of inattention re-
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ported by the patient. This latter scenario demands a more thorough
clinical investigation since both ADHD and depression may con-
tribute to impairments on attentional tests. In fact, some authors
(Groth-Marnat, 2000; Sweet et al., 1992) suggest caution when inter-
preting attentional deficits when mood symptoms are present.

For many decades, neuropsychologists have attempted to under-
stand the neuropsychological dysfunction in depression. Beblo et al.
(2011) have summarized several clinical and demographic factors,
which potentially influence the profile and the severity of neuropsy-
chological deficits of patients with mood disorders. Additionally, they
have demonstrated that although those deficits are present mainly on
attention, they are also manifest across a wide range of cognitive do-
mains as executive functions and memory.

A large number of studies have been conducted in middle-aged
and elderly depressed patients with mixed clinical variables that could
account for the discrepant findings in the literature (Groth-Marnat,
2000). The type of mood disorder, its course, number of episodes
and residual symptoms are some of such variables. Most studies com-
monly included only the more severe form of the disorder, Major De-
pressive Disorder (MDD) and also patients under medication, which
might affect cognition, specially benzodiazepines and antidepressants
with anticholinergic properties (Fossati et al., 2002). Thus, it is not
clear if those results can be generalized to less severe depressive
cases. Also, many studies comprised small samples and provided
no data regarding depression severity or comorbidity (Westheide et
al., 2007). Patients with Bipolar Disorder also have
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demonstrated impaired performance in Continuous Performance Tests
(CPT) when compared to controls (Najt et al., 2005).

Fischer et al. (2005) demonstrated that depression did not con-
tribute to impairments on the CPT of a clinical sample of young adults.
In contrast, Larochette et al. (2011), reported that depressive symp-
toms significantly impaired the neurocognitive performance of young
adults with ADHD comorbid with severe depression. However, this
experiment attention was inferred through indirect indexes from the
Wechsler Intelligence Scale and the Wechsler Memory Scale, rather
than using attention tests. The use of tests tailored for attention assess-
ment could document more specific deficits and contribute to a bet-
ter understanding of the relation between mood symptoms and perfor-
mance.

There are different CPT versions available for research use and
relatively few studies using them on adult ADHD population
(Mowinckel et al., 2015). Variability among different CPTs may af-
fect their sensitivity and generalization of data on performance must
be regarded with caution (Maoz et al., 2015). A meta-analysis includ-
ing measures from different CPT versions demonstrated that the atten-
tional and decision-making deficits of ADHD adults are of a similar
magnitude when compared to controls (Mowinckel et al., 2015). In-
terestingly, such results contrast with those found in pediatric ADHD
studies (Rossi et al., 2015) where their attentional profile is charac-
terized by more variable performance, difficulty in rapidly adapting
performance, slower processing speed, less efficient responses and re-
duced duration of the engagement of focus on tasks. Furthermore,
ADHD patients with comorbid Borderline Personality Disorder (BPD)
present changes in CPT response style with more widespread inhibi-
tion deficiencies (van Dijk et al., 2014).

Hill et al. (2008) investigated 161 adult patients of normal intel-
ligence quotients (IQ) and found that self-reported depressive symp-
toms using the Beck Depression Inventory (BDI) minimally affected
attention performance on the CPT (less than 1.5% of unique variance
on all measures). This finding suggests that attention deficits within
this population were most likely indicative of primary attention prob-
lems rather than functional impairment secondary to depression. In
concert with this, some studies (Fischer et al., 2005; Morasco et al.,
2006) also found that self-reported mood symptoms exerted minimal
or equivocal influence on cognitive performance. Although there is
evidence of a positive relationship between attention and depression
(Watari et al., 2000) other studies failed to replicate such relationship
(Rohling et al., 2002; Tsushima et al., 2005).

The aim of this study was to investigate how depressive and
ADHD symptoms influenced changes on CPT performance. We have
chosen to investigate college students because a relatively large num-
ber of college students (up to 8%) report clinically significant levels
of ADHD symptomatology and at least 25% of those with disabilities
receive an ADHD diagnosis (DuPaul et al., 2009). In addition, college
students belong to an age group considered to be at risk for the emer-
gence of depression (Kessler et al., 2005a; Sweet et al., 1992). In par-
ticular, medical students present high prevalence rates of depression
(Goldman et al., 2015).

Our hypothesis was that CPT measures were indicative of primary
inattention deficits and not secondary to depressive symptomatology.
We tested this hypothesis investigating the performance on CPT by
a sample of young adults controlling for both ADHD and depression
symptoms in a dimensional way (number of symptoms), which might
provide more reliable data (Larsson et al., 2012). For the purposes of
this study, Major Depression was an exclusionary criterion.

2. Methods
2.1. Subjects

The initial sample consisted of 143 medical students from a pub-
lic university in Rio de Janeiro, Brazil, which volunteered for this
study. Ninety-three students completed protocol while 50 had some
of the main variables of interest (ADHD, depressive symptoms or
CPT) incomplete (2 students missed all three variables and 52 stu-
dents had any combination of 2 variables missing). There was no sta-
tistical significant difference between the socio demographic profile
of completers and non-completers. The complete sample consisted of
60 (64.5%) women and 33 (35.5%) men with a mean age of 24 years
old.

2.2. Procedures

Evaluation of all participants consisted of the ASRS - Adult Self
Rating Scale (Mattos et al., 2006) and a semi-structured interview us-
ing DSM-1V criteria (K-SADS for ADHD (Kaufman et al., 1997)) by
board certified psychiatrists with more than 10 years of experience in
adult ADHD (BPN and PM); diagnoses were made upon discussion of
cases (history, self-report and semi-structured interview). Since there
is some evidence that self-report of ADHD symptoms may be some-
what unreliable (Sibley et al., 2012) ADHD symptomatology was as-
sessed not only by self-report (ASRS) but also the semi-structured in-
terview (K-SADS). All ADHD assessments were done blind to the
screening status and all students with more than 5 current symptoms of
inattention or hyperactivity/impulsivity were discussed with the other
rater. Participants completed the Beck Depression Inventory (BDI)
(Beck and Beamesderfer, 1974). Individuals with current Depressive
Episode were not included for the purposes of this study; other ex-
clusion criteria were psychosis, epilepsy and current use of benzodi-
azepines or antidepressants. All participants signed an informed con-
sent; the local Ethics Committee approved this study.

Neuropsychological evaluation comprised CPT and 1Q, calculated
with the Four- Subtest Form of the Wechsler Abbreviated Intelligence
Scale (WASI) (Beck et al., 2009), from which the blocks, vocabu-
lary, matrix and similarities were administered. The Conner's Contin-
uous Performance Task II (CPT) (Conners, 2004) is the most com-
monly used attention task in clinical practice (Rabin, Barr, & Bur-
ton, 2005) giving the opportunity to evaluate the ability of a sub-
ject to maintain consistent responding (Robertson, Manly, Andrade,
Baddeley, & Yiend, 1997) it primarily measures sustained attention,
distractibility and response inhibition through errors (omissions and
commissions), reaction time (RT) and RT variability. Variables of in-
terest in the present study were: Number of Omission errors (OMI),
Commission errors (COM), Hit Reaction Time (HRT), HRT Block
Change (HRT BL CHANGE), Reaction Time by Inter-Stimulus Inter-
val (Hit RT ISI Change) and Attentiveness (d”). OMI occur when sub-
jects fail to respond on trials containing target letters (all non-“X" let-
ters), COM occur when they respond on trials with letters “X”. HRT
is the mean response time for all non-X responses over all six-time
blocks and represents the subject's easier discrimination of the tar-
get. HRT BL CHANGE (a vigilance measure) is the slope of change
in the reaction time over the six time blocks; a positive slope indi-
cates a slowing RT and a negative slope indicates quicker RT as the
test progresses. Hit RT ISI CHANGE (capacity to adjust to presen-
tation speed) is calculated by computing the slope of change in RT
over the three ISIs (1, 2, and 4 s). The ISIs are block-randomized so
that all three ISI conditions would occur every block but in a dif-
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ferent order; by varying the inter-stimulus intervals (1, 2 and 4 s) it is
possible to assess the ability to adjust to changing tempo and task de-
mand. The index d’ reflects the subject's perceptual sensitivity to tar-
gets, in other words, it is a measure of how well the individual dis-
criminates between targets (signals) from non-targets (noise). Higher
d’ values indicate greater sensitivity and better discrimination between
targets and non-targets.

2.3. Statistical analysis

First, we investigated the correlation between depression and
ADHD symptoms, either measured by self-report (ASRS) or
semi-structured interview (K-SADS). Statistical tests were then per-
formed to verify the significance of the correlation of CPT scores
with the number of inattentive and hyperactive symptoms (defined by
K-SADS scores) and the depressive symptoms (defined by BDI to-
tal scores). A K-SADS composite score was calculated with the to-
tal number of symptoms (inattention and hyperactivity/impulsivity); a
second composite score was calculated using this first composite score
multiplied by BDI score. Except for d’, all distributions of the scores
were not normal, and Spearman correlation was used in the analy-
sis. Correlations (Spearman) were made among OMI, COM, d’, HRT,
HRT BL and HRT ISI CHANGE results and the BDI, ASRS and
KSADS values in order to identify initially the association of the stud-
ied variables. Afterwards, we performed multiple linear regressions to
test our hypothesis, considering the CPT measures as the dependent
variables in each regression, and KSADS composite score, BDI score,
and KSADS CompxBDI, as independent variables. These scores were
natural log transformed prior to statistical modeling to approximate a
normal distribution. A probability level of p<0.05 was used; correla-
tions above 0.3 were considered significant.

3. Results

The sample had a mean IQ of 115 (high average). There was
no significant interaction between 1Q, gender, ADHD symptoms and
CPT measures. Regarding ADHD symptoms, 31% had at least 6 cur-
rent inattention symptoms and 9% had at least 6 current hyperactiv-
ity-impulsivity symptoms; formal diagnosis using DSM-IV criteria in
this sample was 4.57%.

Depression was absent in 72.5% of the sample; 17.5% had mild
depressive symptoms and 10% had moderate depressive symptoms
according to the BDI classification. There was no correlation be-
tween depression and ADHD symptoms, either measured by self-re-
port (ASRS scores) or semi-structured interview. Depression was not
significantly correlated either with inattention (2 =0.12) or hyperac-
tivity-impulsivity (p =—0.03). Also, additional analysis demonstrated
that ASRS items were not correlated with the BDI total score.

Multiple regression analysis is presented in Table 1. The only vari-
able that significantly predicted changes in CPT was the KSADS
Comp Score, with a standardized B of 0.186 for CPT Omission; 0.291
for CPT Commission and —0.226 for CPTd’. The scatterplot of the
CPT Omission, CPT Commission and CPT D Prime by KSADS CS
prediction is given, respectively, in Figs. 1-3.

4. Discussion

This study aimed to investigate the influence of depressive and
ADHD symptoms on attention performance using one of the most
common tasks in clinical practice, the CPT. Both ADHD and depres-
sion can be measured dimensionally and comprise inattention as part
of the clinical picture. Individuals presenting both depressive symp-

Table 1
Multiple linear regressions with CPT factors as independent variables.

R’  Adjusted R? Standardized B  Significance

CPT Omission

KSADS CS 0.35 0.025 0.186 <0.05

BDI 0.35 0.17 0.025 N. S.

KSADSCSxBDI 0.35 0.07 -0.011 N. S.
CPT Comission

KSADS CS 0.085 0.076 0.291 <0.05

BDI 0.105 0.088 0.144 N.S.

KSADSCSxBDI 0.106 0.8 —0.65 N. S.
CPT HRT

KSADS CS 0.001 —0.011 —0.028 N. S.

BDI 0.016 —0.007 —0.124 N.S.

KSADSCSxBDI 0.016 —0.019 0.024 N.S.
CPT St Error

KSADS CS 0.001 —.01 —0.038 N. S.

BDI 0.011  -0.13 —0.098 N. S.

KSADSCSxBDI 0.013  —0.022 —0.106 N. S.
CPT D Prime

KSADS CS 0.051 0.04 —0.226 <0.05

BDI 0.078 0.56 —0.0164 N.S.

KSADSCSxBDI 0.087 0.054 0.197 N. S.

CPT HRT BL Change

KSADS CS 0.028 0.016 —0.166 N.S.

BDI 0.046  0.023 0.135 N.S.

KSADSCSxBDI 0.013  —0.022 —0.106 N.S.
CPT HRT ISI Change

KSADS CS 0.002 —0.009 0.047 N.S.

BDI 0.005 —0.019 —0.052 N.S.

KSADSCSxDI 0.011 —0.024 0.170 N.S.

p<0.05; N.S. = Non-Significant; KSADS CS = KSADS Composite Score
(Inattention+Hyperactivity/Impulsivity symptoms); BDI = Beck Depression Inventory;
KSADSCS x BDI = KSADS Composite Score x Beck Depression Inventory

Fig. 1. Linear regression scatterplot CPT omission (dependent variable) And KSADS
composite score (independent variable).

toms and inattention are often referred to neuropsychological evalu-
ation, where CPT is commonly considered the main task addressing
attentional skills. Of note, regularly the patient's referral has differ-
ent diagnostic purposes. In this study, ADHD symptoms were neither
correlated with nor predicted by BDI scores suggesting that an in-
creasing number of ADHD symptoms were not associated with more
depressive symptoms. Also, depression was not correlated with any
of the CPT scores suggesting a lack of impact on attentional per-
formance in this sample. We suggest that ADHD associated impair-
ment on the CPT is not augmented by the presence of mild depressive
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Fig. 2. :Linear regression scatterplot CPT comission (dependent variable) and KSADS
composite score (independent variable).

Fig. 3. : Linear regression scatterplot CPT D prime (dependent variable and KSADS -
TOTAL = composite score (independent variable).

symptoms because of a ceiling effect. Furthermore, mild depressive
symptoms do not add extra impairment to that which is already pre-
sent and associated with ADHD symptoms.

In our sample, OMI and COM, as well as d’ were correlated to
ADHD symptoms (K-SADS composite score); the percentage of pre-
diction for COM was higher than for OMI. An impaired capacity to
inhibit a pre-potent motoric response (Barkley, 1997) could explain
higher COM errors (Rivenes et al., 2009) and a lack of effort necessary
to meet task demands (Luman et al., 2009) could explain both OM and
COM errors in CPT, even when primary monitoring functions are in-
tact (Barkley, 1997). Also, ADHD symptomatology was the only pre-
dictor of changes in those CPT variables and such measures may help
in the differential diagnosis (Depression only versus Depression co-
morbid with ADHD). These findings are in accordance to those of the
only other somewhat similar study in our country (Malloy-Diniz et al.,

dance with Hill et al., (2008), who suggested that when attention
deficits are observed they are more likely not accounted for depres-
sion. This finding is particularly helpful for the neuropsychologist
who must conclude on the nature of attention deficits when both
ADHD and depressive symptoms are present. Whenever depression is
considered to cause inattention, clinicians tend to either postpone or
discard ADHD diagnosis and invest in depression treatment. If ADHD
symptoms were considered as the source of attention complaints, clin-
icians would consider an ADHD diagnosis in the first place, even if
depressive symptoms merited a parallel treatment. Our results sug-
gest that CPT measures demonstrating inattention correlates to ADHD
symptomatology even if another potential contributing factor, as de-
pression is present.

5. Limitations

It should be noted that individuals with major depression were not
included for the purposes of this study; our sample mirrors the propor-
tion of depression described in similar studies (Murphy et al., 2002),
we intended to evaluate individuals with milder depressive symptoma-
tology whose neuropsychological testing results must be interpreted
either as indicative of a primary attention deficit or secondary to de-
pression.

Additional analyses of potential contributing factors for CPT per-
formance, which are beyond the scope of this study, like executive
functions measures, should also be investigated in future studies. We
have evaluated a sample of young university students and it should be
noted that our results might not be generalized to other different sam-
ples.
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Abstract

Objective: Early response to eating disorders treatment is thought to predict a later favourable outcome. A systematic review of the

literature and meta-analyses examined the robustness of this concept.

Method: The criteria used across studies to define early response were summarised following the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses guidelines. Diagnostic Test Accuracy methodology was used to estimate the size of the effect.

Results: Findings from 24 studies were synthesized and data from 14 studies were included in the meta-analysis. In Anorexia Nervosa,
the odds ratio of early response predicting remission was 4.85(95%CI: 2.94-8.01) and the summary Area Under the Curve (AUC) =.77.
In Bulimia Nervosa, the odds ratio was 2.75(95%CI:1.24-6.09) and AUC=.67. For Binge Eating Disorder, the odds ratio was

5.01(95%CI: 3.38-7.42) and AUC=.71.

Conclusion: Early behaviour change accurately predicts later symptom remission for Anorexia Nervosa and Binge Eating Disorder but
there is less predictive accuracy for Bulimia Nervosa. Copyright © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.
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Introduction

Time is of the essence in the treatment of eating disorders, as the
longer the duration of untreated illness, the worse the prognosis,
particularly for Anorexia Nervosa (AN) (Treasure & Russell,
2011). The response to treatment is greatest in the initial stages
of the illness, and it diminishes the longer the disorder persists
(Treasure, Stein, & Maguire, 2015).

The management of chronic diseases can be enhanced by treat-
ment strategies where the treatment plan is modified according to
the patient’s history, clinical or psychopathological features
and/or their response to previous treatments (Lavori & Dawson,
2008). This is of great interest for clinicians, as it can offer an op-
portunity to personalise therapy in order to optimise outcome
(Wilson, Vitousek, & Loeb, 2000). Early and intermediate
markers of treatment response can be used in this individualised
medicine approach.

Early response to eating disorders treatment generally refers to
a clinically meaningful improvement in behavioural symptoms
within the first weeks of treatment (e.g. early binge eating and

purging reduction; early weight gain in AN; early changes to
dietary restriction). This concept is also referred to as ‘rapid’
response (MacDonald, Trottier, McFarlane, & Olmsted, 2015).
An early response to treatment was one of the strongest predictors
found in a recent meta-analysis of remission at the end of
treatment and follow-up (Vall & Wade, 2015). Differentiating
responders from non-responders early in treatment allows for
the possibility of adding potential augmentations to improve
outcome in those less likely to remit (Madden et al., 2015). This
type of design has been introduced in response to family-based
treatment (FBT) in adolescent AN (Doyle, Le Grange, Loeb,
Doyle, & Crosby, 2010; Lock et al., 2015).

Interestingly, it seems that early change may predict remission
across a variety of treatments, regardless of their duration or
modality (Ferndndez-Aranda et al., 2009; Fernandez-Aranda
et al., 2009).

One limitation of the current literature is the use of many dif-
ferent definitions of early response. For example, Bulik, Sullivan,
Carter, McIntosh, and Joyce (1999) defined early response to
Bulimia Nervosa (BN) treatment as attainment of remission
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status at the end of treatment. This is in contrast to many other
studies, which have used strategies with statistical modeling to
find symptom reduction and treatment duration cut-offs.
Moreover, the definitions for remission often vary (Agiiera
et al., 2013). As yet there are no absolute criteria for either the
timing considered as ‘early’ or the amount of symptom change
used to demarcate an early response. Also, these criteria may vary
depending on the population studied, treatment plan and setting.

A recent review and meta-analysis of 34 articles on the rapid
response to eating disorder treatment (Linardon, Brennan, &
de la Piedad Garcia, 2016) synthesized the size of the effect of
various definitions of ‘early response’ to predict remission
(Linardon et al., 2016). They defined early response in terms of
any change in eating disorder symptomatology within the first
half of the treatment delivered. The authors found that early
response was associated with sustained end of treatment and
follow-up improvements in eating disorder symptoms, with no
moderator effects such as type of eating disorder diagnosis,
treatment modality and the criteria used to define an early
response. The definition of ‘early’ and the length of treatment
were not examined because of large variability. Also, they did
not provide a quantitative synthesis of early weight gain in AN
or a qualitative synthesis of BN and BED results. Thus, the
concept of early response still requires further investigation and
clarification. One method to do this may be to calculate diagnos-
tic test accuracy measures for each eating disorder syndrome.

Diagnostic test accuracy methodology is routinely used to
determine reliable cut-off points to predict a disease state
(Macaskill, Gatsonis, Deeks, Harbord, & Takwoingi, 2010). In
mental health studies (Takwoingi, Riley, & Deeks, 2015), it has
been used to establish the reliability of screening and diagnostic
measures (Mitchell, Shukla, Ajumal, Stubbs, & Tahir, 2014; Manea,
Gilbody, & McMillan, 2015). We have employed this methodology
to determine the accuracy of predicting end of treatment
remission status from the early response to treatment for AN,
BN and Binge Eating Disorder (BED).

The aim of this systematic review is to collate the literature
relating to the early response to treatment in eating disorders
and conduct a meta-analysis using diagnostic test accuracy
methodology to examine the robustness of the early response
concept as a predictor of outcome.

Methods

Systematic review

We performed a systematic review following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines (Moher, Liberati, Tetzlaff, & Altman, 2009) using the PubMed,
PsychlInfo, Embase, Scopus and Web of Knowledge databases, with
the following search terms: (‘earl* response’ OR ‘short-term
response’ OR ‘rapid response’) AND (‘Eating disorder’ OR
‘Anorexia Nervosa’ OR ‘Bulimia Nervosa’ OR ‘Binge Eating’ OR
‘EDNOS’). Subsequently, a hand-search of the reference lists from
selected papers was analysed, and authors were contacted when
further information was not reported in the manuscript.

Articles were considered eligible for inclusion in the review if
they were published any time before August 2016 (week 4); if they
were published in English, Spanish, Portuguese, French or
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German languages; if they described criteria used to define early
response and remission status. The study selection for screening
was performed independently by two different authors (GA,
AM) and later discussed with two other authors (BPN, VC).
Two authors (GA, LG) extracted data under the supervision of
the first author (BPN). All selection procedures are demonstrated
in Figure 1.

Meta-analysis

The statistical methods developed for meta-analysis of diagnostic
test accuracy were employed in order to test the predictive validity
of the early response/remission paradigm. A participant was con-
sidered positive if remission was achieved. In line with this, early
response subjects achieving remission were considered true posi-
tives; non-early responders that achieved remission were the false
positives; non-early responders that did not achieve remission
were the true negatives and the early response subjects that did
not remit were the false negatives.

The accuracy measures reported by a diagnostic test accuracy
meta-analysis include sensitivity, specificity, positive likelihood
ratios and negative likelihood ratios. Sensitivity refers to how well
a test can predict a given outcome when this is present (e.g. presence
of disease), while specificity points to the capacity of a test to rule
out an outcome when it is really absent. The likelihood ratios are
used to indicate the probability of a diagnosis using the presence
of a marker (Cochrane handbook for DTA reviews, 2010).
Likelihood ratios range from zero to infinity, with larger ratios
demonstrating increased probability that a sign or test indicates a
positive diagnosis; ratios equal to 1 lack any diagnostic value and
ratios from 0 to 1 indicate absence of the diagnosis (Attia, 2003).
There is a greater chance of obtaining the investigated outcome as
the positive likelihood ratio increases. Conversely, it is less likely
to find the outcome as the negative likelihood ratio decreases. The
last accuracy measure is the Diagnostic Odds Ratio (DOR), which
is an indicator of test performance providing a measure of the
strength of association between a test and an outcome.

Additionally, the diagnostic test accuracy meta-analysis can
combine the different Receiver Operating Characteristic (ROC)
curves from each study to produce a synthetic curve, named Sum-
mary Receiver Operating Characteristic (SROC). Using the SROC
curve, it is possible to produce a summary Area Under the Curve
(AUC) measure. This method takes into account the rate of false
positives and true positives at different cut-off values, produced
by sensitivity and specificity of a test for an outcome. The best test
has an AUC of 1, while a poor test has an AUC of 0.5 (Lalkhen &
McCluskey, 2008).

In order to include papers in the meta-analysis, we needed data
on the true positives, false positives, true negatives and false
negatives for any given categorisation of early response and the
number of patients achieving remission. Thus, we only included
studies that provided information about the number of partici-
pants that achieved remission in the early response and non-early
response groups, as well as the total number of participants
classified as early responders and the number of participants that
achieved remission. The accuracy measures were calculated from
the pooled values for sensitivity, specificity, positive and negative
likelihood ratios and DOR, all obtained using the Meta-Disc pack-
age (Zamora, Abraira, Muriel, Khan, & Coomarasamy, 2006).
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Figure 1. Search flow diagram for research about Early Response in the treatment of eating disorders

Further information, not reported in the published manu-
script, was kindly obtained directly from the main authors of
Schlup, Meyer, and Munsch (2010), Vaz, Concei¢do, and
Machado (2014), Le Grange, Accurso, Lock, Agras, and Bryson
(2014) and MacDonald, Trottier, McFarlane, and Olmsted
(2015) in order to complete the meta-analysis.

Publication bias

Risk of bias across studies was examined with Q and I? statistics,
but because they do not account for specific diagnostic test accu-
racy biases, such as threshold effects, a scatterplot of studies in the
SROC graphic, was examined (Macaskill et al., 2010). Each indi-
vidual study is represented as a point in space across the SROC
graphic, and bias can be analysed through visual inspection.

Results

The search resulted in a final selection of 24 articles for the qual-
itative synthesis. For the meta-analysis of AN results, only three
studies (Le Grange et al., 2014; Madden et al., 2015; Wales et al.,
2016) had the variables of interest. Two of these studies (Le
Grange et al., 2014; Madden et al., 2015) performed two separate
analyses using different definitions of early response, which were
both examined. For BN, four studies (MacDonald et al., 2015;
Raykos et al., 2014; Thompson-Brenner, Shingleton, Sauer-
Zavala, Richards, & Pratt, 2015; Vaz et al., 2014) had information
available for synthesis, while seven studies (Grilo, White, Wilson,

Gueorguieva, & Masheb, 2012; Grilo, Masheb, & Wilson, 2006;
Grilo & Masheb, 2007; Grilo, White, Masheb, & Gueorguieva,
2015; Masheb & Grilo, 2007; Safer & Joyce, 2011; Schlup et al.,
2010) were included in the BED meta-analysis.

The demographic characteristics of participants, study design
and treatment administered during the original trials are pre-
sented in Table 1. The definition of early response varied primar-
ily according to the eating disorder diagnosis of interest. The main
outcome for AN was the attainment of 95% of Ideal Body Weight
(IBW), whereas for BN, it was a percentage reduction in bingeing
and/or purging over a variable time period. For BED it was a per-
centage reduction in bingeing over a period of time, and in some
studies weight loss was also included as an outcome. The IBW
measure used across studies was based on Center for Disease
Control growth charts that are routinely used in clinical settings,
with  cut-offs defined through epidemiological studies
(Kuczmarski et al., 2000). The only study that did not state how
they defined the percentage of IBW was Lock, Couturier, Bryson,
and Agras, 2006. Some studies required improvements in psycho-
pathology, measured by the EDE-Q, to fall within 1 (Doyle et al.,
2010; Le Grange et al., 2014; Madden et al., 2015) or 2 (Lock et al.,
2006) standard deviations of community norms in combination
with weight gain to define AN remission,

The studies either employed a hypothesis generating approach,
where they selected the time point for defining early response
from their statistical analysis, or used a hypothesis testing
approach, whereby criteria used in previous studies were used to
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Table 2. (Continued)

Definition of Remission (percentage

Patients within ER category

and number of remitted patients)

(percentage and number)

ER measure and time point

Statistical modelling for defining ER

Patient group

Author, year

21) of patients with ER and

50% (n

These definitions were obtained through

ROC curve and AUC analysis.

41.2% (n=14) of patients with NER

achieved remission

Abstinence from binge eating for 30

73.7% (n = 141) of patients

showed ER

15% reduction in binge eating episodes

ROC curves and AUC analysis; intention-

Adult outpatient

Zunker, 2010

days prior to EOT
(% and n N.R.)

by week 1 predicts remission at EOT

to-treat analysis

ideal body weight; EBW = expected body weight; EDE-

non-early response; BMI = body mass index; [IBW

Legend: N.A. = not applicable; N.R. = not reported; EOT = end of treatment; ER = early response; NER

Eating Disorders Examination Questionnaire.

Q=
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assign groups. The definitions for response and remission
provided by each study, as well as the statistical modeling
employed to obtain them and the AUC yielded by such methods,
are presented in Table 2. The different time points that defined an
‘early’ response in each study are also presented in Table 2.

Early response for Anorexia Nervosa

Although only three studies could be included in the meta analysis,
eight studies (Doyle et al., 2010; Hartmann, Wirth, & Zeeck, 2007;
Le Grange et al., 2014; Lock et al., 2006; MacDonald et al., 2015;
Madden et al., 2015; Raykos, Watson, Fursland, Byrne, & Nathan,
2013; Wales et al., 2016) included patients with AN. The character-
istics of all AN studies are summarized in Tables 1 and 2.

Early weight gains in outpatient adolescents with AN were
predictive of remission in studies using FBT (Doyle et al., 2010; Le
Grange et al,, 2014; Lock et al., 2006), adolescent focused therapy
(Le Grange et al., 2014) and cognitive behavioural therapy adapted
to eating disorders (CBT-E) (Raykos et al., 2013). The same result
was found with inpatient AN, where early weight gains at different
time points during the first six weeks of treatment could predict
remission (Hartmann et al., 2007; Wales et al., 2016).

Early response studies in Bulimia Nervosa

Altogether nine studies investigated the predictive value of early
response to BN treatment, two of which were included in
transdiagnostic samples described above (McFarlane et al., 2008;
Raykos et al., 2013). Eight studies assessed adult outpatients (Agras
et al, 2000; Fairburn, Agras, Walsh, Wilson, & Stice, 2004;
Marrone, Mitchell, Crosby, Wonderlich, & Jollie-Trottier, 2009;
Thompson-Brenner et al., 2015; Vaz et al,, 2014), one study
reported results for adolescent outpatients (Le Grange, Doyle,
Crosby, & Chen, 2008), one investigated adolescent and adult
outpatients (Raykos et al., 2013) and two analysed adult day
hospital treatment (MacDonald et al., 2015; McFarlane et al., 2008).
All interventions consisted of psychotherapy without medication.

Interestingly, the predictive utility of early response has been
demonstrated across different forms of cognitive behaviour
therapy (CBT) treatment delivery, either face-to-face (Agras et al.,
2000; Agiiera et al., 2013; Vaz et al., 2014), through telemedicine
(Marrone et al., 2009) or in self-help formats (either guided or
not) (Vaz et al, 2014). Other studies also found that early
response to interpersonal therapy (Fairburn et al., 2004) in adult
BN, and to either individual supportive psychotherapy or FBT (Le
Grange et al., 2008) in adolescent BN, could predict remission. It
has been argued that longer protocols are needed, as brief
psychotherapeutic interventions did not find early responders to
achieve remission more frequently (Fernandez-Aranda et al., 2009).

Reductions in frequency or percentage of binge/purge episodes
were also associated with end of treatment remission in adult BN
patients receiving day hospital treatment (MacDonald et al., 2015).

Not only is an early reduction in bulimic symptoms indicative
of later remission, but reductions in depressive symptoms early in
treatment are also predictive of treatment outcome in BN
(Thompson-Brenner et al., 2015).

Early response studies in Binge Eating Disorder

Nine studies investigated whether an early reduction in binge
eating predicted remission at discharge from outpatient treatment

Eur. Eat. Disorders Rev. (2016) Copyright © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.



Early Response to Eating Disorder Treatment

in adults with BED (Grilo et al., 2012; Grilo et al., 2006; Grilo &
Masheb, 2007; Grilo et al., 2015; Hilbert, Hildebrandt, Agras,
Wilfley, & Wilson, 2015; Masheb & Grilo, 2007; Safer & Joyce,
2011; Schlup et al., 2010; Zunker et al., 2010). Each of these studies
examined the early response to psychological treatments, while
three also included an adjunctive pharmacological treatment
(Grilo et al., 2006; Grilo & Masheb, 2007; Grilo et al., 2015). Three
studies (Grilo et al., 2015; Hilbert et al., 2015; Schlup et al., 2010)
used a hypothesis testing approach, while the others used a
hypothesis generating approach. For several definitions of early
response, Zunker et al. (2010) reported that, only binge reductions
at week one predicted remission in participants receiving CBT.

For both CBT and behavioural weight loss interventions, Grilo
et al. (2012) and Masheb and Grilo (2007) found that early reduc-
tions in binge episode frequency predicted remission at end of
treatment. Hilbert et al. (2015) found similar results for CBT in
the guided self-help format but not for interpersonal therapy or
behavioural weight loss treatment.

Analysing studies using medication associated with psychother-
apy, Grilo et al. (2006) found that binge reductions by week 4
predicted remission in a fluoxetine plus CBT trial. Studies using
CBT combined with anti-obesity agents found similar results
(Grilo & Masheb, 2007; Grilo et al., 2015).

Quantitative synthesis (meta-analysis)

The results from the meta-analysis are presented in Table 3. The
synthesised graphics for AN, BN and BED accuracy measures are
presented in the online Supporting Information. The SROC
curve for BED is presented as an example in Figure 2, and the
ones for AN and BN are in the online Supporting Information.

Table 3 Summary of diagnostic test accuracy meta-analyses
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The initial meta-analysis conducted on AN studies included
data from Le Grange et al. (2014), Madden et al. (2015) and Wales
et al. (2016). The data from AN studies (n=3) (Le Grange et al.,
2014; Madden et al., 2015; Wales et al., 2016), using results from
week four, provided a pooled sensitivity of 0.57 (95% CI: .49-.66)
and a specificity of 0.78 (95% CI: .72—.84). The pooled positive
likelihood ratio was 2.43 (95%CI: 1.82-3.25), while the negative
likelihood ratio was 0.58 (95% CI: .42—.81). The summary DOR
was 4.85 (95% CI: 2.94-8.01). AUC analysis revealed a pooled

Figure 2. Synthetic receiver operating characteristics curve for BED

Q-statistics

Group analysed (sample size) Accuracy measure Pooled value (95% CI) Interpretation * b'e p-Value r
AN (n=3) Sensitivity .57 (.49-.66) High specificity/low sensitivity 21.61 <.001 81.5%
Specificity .78 (.72-.84) High specificity/low sensitivity 8.76 .06 54.4%
Positive likelihood ratio 2.43 (1.82-3.25) +(15-30)% 1.72 .78 0%
Negative likelihood ratio .58 (.42-.81) — (0-15)% 11.47 .02 65.1%
Diagnostic odds ratio 4.85 (2.94-8.01) N.A. 3.29 51 0%
AUC (S.E.) .77 (.03)* Moderate accuracy N.A. N.A. N.A.
BN (n=4) Sensitivity 0.64 (0.56-0.71) Balanced specificity/sensitivity 20.91 <.001 85.7%
Specificity 0.63 (0.54-0.71) Balanced specificity/sensitivity 3.88 27 22.6%
Positive likelihood ratio 1.67 (1.19-2.33) + (0-15)% 4.11 25 27%
Negative likelihood ratio 0.62 (0.37-1.02) — (0-15)% 13.03 .005 77%
Diagnostic odds ratio 2.75 (1.24-6.09) N.A. 6.42 .09 53.3%
AUC (S.E.) 0.67 (0.04) Low accuracy N.A. N.A. N.A.
BED (n=7) Sensitivity 0.59 (0.54-0.65) High specificity/low sensitivity 10.06 12 40.3%
Specificity 0.75 (0.69-0.79) High specificity/low sensitivity 25.85 <.001 76.8%
Positive likelihood ratio 2.41 (1.69-3.43) +(15-30)% 15.54 .01 61.4%
Negative likelihood ratio 0.53 (0.46-0.68) — (0-15)% 3.81 .70 0%
Diagnostic odds ratio 5.01 (3.38-7.42) N.A. 6.38 .38 5.9%
AUC (S.E.) 0.71 (0.03) Moderate accuracy N.A. N.A. N.A.

Legend: AUC = area under the curve; S.E. = standard error; N.A. = not applicable.

*Pooled data excluding 1 outlier (Raykos).

*For positive likelihood ratio and negative likelihood ratio, refer to approximate % of increase or decrease in presence of outcome; For AUC, refer to diagnostic accuracy of a

test identifying outcome.

Eur. Eat. Disorders Rev. (2016) Copyright © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.



B. P. Nazar et al.

area of 0.77 (S.E.=.03). This value suggests that the early response
is a good predictor of AN remission.

For BN (n=4) (MacDonald et al., 2015; Raykos et al., 2013;
Thompson-Brenner et al.,, 2015; Vaz et al, 2014), only adult
studies had data available for the meta-analysis. The summary of
the combined sensitivity was of 0.64 (95% CI: 0.56-0.71), while
the specificity was 0.63 (95% CI: 0.54-0.71). The positive
likelihood ratio for BN studies was 1.67 (95% CI: 1.19-2.33),
and the negative likelihood ratio was 0.62 (95% CI: 0.37-1.02).
The pooled DOR was 2.75 (95% CI: 1.24-6.09). The combined
AUC was 0.67 (S.E.=0.04), which suggests that it has a moderate
capacity for predicting remission.

In the BED studies (n=7) (Grilo et al., 2012; Grilo et al., 2006;
Grilo & Masheb, 2007; Grilo et al., 2015; Masheb & Grilo, 2007;
Safer & Joyce, 2011; Schlup et al., 2010), the pooled sensitivity
was 0.59 (95% CI: 0.54-0.65), with a specificity of 0.75 (95%
CI: 0.69-0.79). The positive likelihood ratio for BED studies was
2.41 (95% CI: 1.69-3.43), and the negative likelihood ratio was
0.53 (95% CI: 0.46—0.68). The pooled DOR was 5.01 (95% CI:
3.38-7.42). The combined AUC was 0.71 (S.E.=0.03), which
suggests that it has a fair capacity to classifying later outcome.

Discussion

The aim of this systematic review is to collate the literature
relating to the early response to treatment in eating disorders
and conduct a meta-analysis using diagnostic test accuracy
methodology to examine the robustness of the early response
concept as a predictor of outcome.

We were able to synthesize information from 24 studies. The
meta-analytic procedures suggest that the characterization of early
response as a predictor of remission is more robust for AN and
BED, than for BN.

The high specificity and low sensitivity of the pooled accuracy
measures from AN studies suggest that a failure to respond to out-
patient psychological treatment in the early phase is associated
with persistent symptoms at 1 year. The pooled AUC shows that
there is a 77% chance that a patient with an early response will
have a remission of symptoms at the end of treatment using the
current criteria. The therapeutic input or ‘dose’ ranged across
studies, from three to ten sessions. Moreover, the time by which
a specified reduction in symptoms was considered to be an ‘early
response’ varied across studies, ranging from the first week to the
first three months of treatment. These differences in the criteria
used for ‘early’ may explain some of the variability found in indi-
vidual weight curves.

Furthermore, uncertainty surrounds how to define remission,
and changing the parameters has been found to have a profound
effect on outcome (Couturier & Lock, 2006). Most studies in
adolescent AN used a strict criteria (>95% ideal body weight
and scores within 1 standard deviation of Eating Disorders
Examination community norms).

In BN studies, early response did not strongly predict outcome.
An early response in BN only increased the chance of predicting
remission by approximately 15%. Both sensitivity and specificity
were low. The definitions of early response ranged from a 51 to
95% reduction in binge/purge behaviours, whereas all studies
used abstinence from these behaviours as part of the definition
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of remission. However, the duration of abstinence required in
order to be classified as remitted varied across studies; while most
studies used a four week period, others used one or two week
abstinence as the criteria (Williams, Watts, & Wade, 2012). This
variation may account for the low accuracy. The small number
of studies precluded the use of a meta-regression.

The results of the meta-analysis for the BED studies demon-
strated a high specificity and low sensitivity in predicting remis-
sion. There was an approximate 30% increase in the chance of
remission in a BED patient with an early response based on the
positive likelihood ratio. Using pooled DOR, BED patients with
an early response were five times more likely to achieve remission.

Strengths and limitations

There were too few studies available for a meta-regression to
examine factors that might explain the variance. Access to
individual data would enable the different early response and
remission criteria to be modeled. Furthermore, although the early
response definitions provided by the eating disorder studies were
similar in terms of the time cut-off, they varied with regard to the
symptom change required for early response classification. This
might explain the heterogeneity and inconsistency of accuracy
measures or even their discriminative function for the same
disorder.

Clinical implication

These findings suggest that for adolescent AN early weight gain
during the first four weeks of psychotherapeutic outpatient treat-
ment is predictive of later improvements in eating disorder psy-
chopathology and attainment of a healthy expected body weight.
This holds true regardless of the psychotherapeutic protocol used.

Predicting a good response early in the course of treatment is
particularly relevant for AN in which the ‘standard dose’ of
therapy can be high, for example, ranging from 15 x 1.5 h sessions
during 12 months (FBT, plus monitoring) in adolescents, through
to 40 sessions over 40 weeks in adults (CBT-E) and 20 weeks or
more for inpatient care. If it is indeed possible to adapt treatment
in the early phase in order to produce change, this would be of
great therapeutic benefit. Previous research which investigated
the effects of adding intensive parental coaching to standard
FBT attested the beneficial impact of such an adaptive treatment
strategy (Lock et al., 2015). Other modules that might increase
the early response are adding a motivational intervention (Brewin
et al., 2016) and modules to increase relatedness through includ-
ing families (Treasure & Nazar, 2016) and people who have
recovered (Cardi et al., 2015). Additionally, adding modules to
improving cognitive abilities (e.g. Cognitive Remediation
Therapy; Tchanturia, Lounes, & Holttum, 2014) or training mod-
ules to increase social connection (Cardi et al., 2015) or eating be-
havior (Turton, Bruidegom, Cardi, Hirsch, & Treasure, 2016)
might be of benefit.

Also, the early development of a strong therapeutic aliance can
impact upon outcome in adolescentes receiving treatment for AN
(Pereira, Lock, & Oggins, 2006), especially during the first four
weeks of inpatient treatment (Sly, Morgan, Mountford, & Lacey,
2013). Elsewhere, evidence suggests that interventions that focus
on reducing shame and improving self-compassion early in

Eur. Eat. Disorders Rev. (2016) Copyright © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.



Early Response to Eating Disorder Treatment

treatment also aid in promoting a better outcome (Brewin et al.,
2016; Kelly, Carter, & Borairi, 2014).

For BED, results suggest that a reduction of at least 65% in
binge eating frequency at the fourth week of treatment (both psy-
chotherapy alone or with adjunctive pharmacotherapy) predicts
binge-eating abstinence at the end of treatment.

Conclusion

These studies show that current definitions of early behaviour
change have fair accuracy in predicting later symptomatic remis-
sion in treatments used for AN and BED. There is less predictive
accuracy using the criteria presently used for BN treatment. It
may be possible to adapt treatment in the early phase and improve
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later outcome for AN and BED, but further work is needed to es-
tablish whether such an approach is reliable for BN.
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Figure S2 - Meta Analysis of ROC curves for Anorexia Nervosa
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Figure S3 - Meta Analysis of Accuracy Measures for Bulimia Nervosa
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Figure S4 - Meta Analysis of ROC curves for Bulimia Nervosa
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Abstract The aim of this study is to evaluate the recent liter-
ature on carers/parenting interventions for people with eating
disorders. Interesting and important new findings are
highlighted as well as the implications that this may have for
treatment. We have reviewed and critically analysed the recent
literature. Close others often play an important role in
recognising the early signs of eating disorders and accessing
and implementing treatment. Their role in helping with recov-
ery is to give support and hold a united front themselves and
with the professional team to avoid those common interper-
sonal reactions that adversely impact on outcome such as ac-
commodating to the illness and reacting with high expressed
emotion (overprotection and hostility). Managing this role is
difficult, and coping resources are often strained. Carers ask
for and are now getting expert training in skills to manage this
role. There is an overlap between carer/parenting interventions
and family therapies. The interface with close others is critical
both for early recognition and access and implementation of
treatment. Interventions which equip families and close others
with the skills to manage eating disorder behaviours are show-
ing potential at improving outcomes.
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Introduction

An individual with anorexia nervosa (AN) writing about her
personal journey said that if she had to describe the illness in
one word it would be isolation [1]. The loneliness of an eating
disorder [2] can be ameliorated by family members and other
carers. However, social problems of the individual her or him-
self combined with the secondary social problems that arise
from abnormal eating behaviours can make support for recov-
ery difficult.

Social factors are both risk and maintaining factors for
eating disorders [3]. Individual vulnerabilities in terms of
problems in social cognition are found in the acute phase of
AN [4] and include deficits in nonverbal emotional expression
[5] and sensitivity to threat and to social comparison [6]. In
part, these may be a consequence of starvation but a subgroup
of patients with AN have social problems that antedate the
eating disorder (ED) and remain after recovery [7, §]. Also,
the offspring of people with ED may present anomalies in
aspects of social cognition [9]. Thus, problems in social cog-
nition may be an endophenotype that increases the risk of
developing an ED.

Patients with bulimia nervosa (BN) experience interperson-
al difficulties before the onset of their ED [10] and bulimic
behaviours can impair socio-emotional processing [11]. There
is limited evidence about social deficits in obesity and binge
eating disorder (BED). Individuals with BED experience dif-
ficulties of emotional regulation as high as those in AN or BN
patients, with high levels of emotional suppression and low
levels of emotional reappraisal [12].

The ED itself has a profound interpersonal impact particu-
larly on the family as the age of onset is usually before the
individual has left home [13]. Moreover, as the median dura-
tion of illness is 6—7 years [14], the passage through develop-
mental milestones is impeded [15]. Many patients remain
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dependent on their families or the state during their lifetime
[16]. Close interpersonal relationships change over the trajec-
tory of the illness and the range of interpersonal skills needed
to support recovery vary. The developmental age, work and
social adjustment and whether an individual is financially and
socially independent have an impact on management. Thus,
the impact and role of close others is not simple as it depends
on these factors [17].

Caregivers are those who provide care to someone who
need supervision or assistance during the course of an illness
and hereafter the concept refers to family (parents, spouses) or
friends. The reaction of carers to an ED depends on aspects of
the illness, the context and the carer themselves and in turn
these impact on the course of the illness. In the initial stages,
the individual does not recognise that she/he is ill and carers
can play an important role by being aware of the early signs
and facilitating access to treatment. Expressed emotion is a
factor that adversely impacts on the prognosis of many chron-
ic illnesses, and eating disorders are no exception [18]. High
expressed emotion is defined as a critical, hostile or overpro-
tective, controlling style of behaviour. Also, family members
may collude with ED behaviours, by organising the family
around eating disorder rules, ignoring or covering up the neg-
ative consequences of the behaviours [19]. These behaviours
can cause divisions amongst family members. Some carers
shoulder an overly high burden, and others become
disempowered from contributing to the management of the
illness.

Thus, the social aspect of the illness is important for the
wellbeing both of the individual and of the wider network.
These two aspects are inter-related; however, interventions

Fig. 1 The three main domains
that impact on caring

often have a separate focus on improving the wellbeing of
carers or the patient (as in family-based therapy (FBT)) with
the family members providing nutritional support and other
aspects of care. The burden on caregivers can be overlooked
in the latter role [20].

The Carer Giving Experience and Carer Coping

Carers express a need for information about the illness [21,
22]. Unfortunately, some literature contains unhelpful, un-
proved and simplified hypotheses about the families’ role in
the illness, which can cause offence and/or guilt [23]. A more
helpful aphorism is that ‘Families are the solution and not the
problem’.

There are many factors that impact on the perceived and
actual burden of the caregiving role and how families manage
this. The three main domains that impact on caring are the
illness itself, the societal reaction to the illness and carer fac-
tors, including costs and interactions with services which are
illustrated in Fig. 1. Helping the carer to cope with the illness
is an essential first step. In the collaborative care model, we
use the metaphor of airline safety procedures, in which parents
are advised to fix their own oxygen supply first before attend-
ing to the child [24].

Aspects of the care giving experience have been
summarised in a systematic review [25] which has been re-
cently updated [26]. High perceived burden, and low caregiv-
ing efficacy are common and are associated with clinical
levels of depression and anxiety [25, 26].

Carer Coping

lllness Factors
e Unwillingness to accept sick role.
*Pervasive, intrusive symptoms.
* Stage related: Social emotional

role strain.

Carer factors
eCare giving burden (time, l
nutritional health, sleep,

*Beliefs about the lllness
eAccommodation to or

enabling of the symptoms ]
*High expressed emotion
(criticism, over protection).

problems and cognitive difficulties
from starvation

| Carer stress, anxiety and depression
when coping resource overwhelmed

Societal problems
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A variety of specific measures have been developed to tap
into the relevant problematic areas, and these are shown in
Table 1. These include the Eating Disorders Symptom Impact
Scale (EDSIS), which measures burden [27]. The Accommo-
dation and Enabling Scale for Eating Disorders (AESED)
which measures the tendency of the family to collude with
the patient [28, 29]. The Caregiver Skills (CASK) scale mea-
sures modifiable aspects of caregiver behaviour that, accord-
ing to the New Maudsley model, are thought to improve out-
comes [30]. The parents versus anorexia nervosa (PvAN)
scale measures parental self-efficacy and is based upon the
model of FBT [31]. A new measure of carer coping is avail-
able to assess coping strategies, called the Family Coping
Questionnaire for Eating Disorders (FCQ-ED) [32]. Several
of these instruments assess interpersonal means of managing
the symptoms, such as avoidance, collusion, confrontation,
compassion and connection.

Eating disorder symptoms are pervasive and intrusive into
the family life, and interpersonal relationships become
entangled with the disorder in a complex manner. The patients’
primary and secondary difficulties in social cognition can make
these relationships even more difficult. For example, the re-
duced level of facial expressivity in ED patients [5, 33] makes
it hard for others to appreciate their level of terror. ED patients
can be impervious to the impact on close others [34] with the
overt life-threatening nature of the symptoms contrasting with
the individuals own unwillingness to accept the sick role.

Carers themselves have their own practical and emotional
reaction to the illness, which for the most part is helpful but can
impede recovery if there is division within the family, collusion
with some aspects of the illness and high expressed emotion.
Siblings can develop their own problems or leave home prema-
turely as their needs may be neglected [35]. Carers’ distress and
means of coping with the caring role may add to the distress of
the individual with an ED, and a vicious circle develops [36].
Poor coping lead to distress, and this, in turn, increases the
tendency to either overprotect the individual and accommodate
to the illness or enter into unproductive fights. Many of the
elements of carer stress and coping are universal, and various
models have been described [37]. Models of stress have been
described for caregivers of other illnesses such as Alzheimer’s
disease where carer coping style is determined by environmen-
tal stress and resources available [38].

Most research has focused on the caregiving for AN, there
is little evidence about BN families and hardly any about
BED. Caregivers of BN and BED report high levels of depres-
sion, anxiety and stress [39].

Change Processes and Techniques
This involves sharing information with carers about how to (1)

increase carer coping, (2) effective support and change skills
and (3) reduce unhelpful interpersonal behaviours.

1. Models of carer coping.

Social support increases carer coping [40—42], but high
levels of contact time reduces resilience [17, 40]. Thus,
mothers and partners often have higher levels of burden and
distress [41]. Coping may be more difficult if carers have their
own eating disorder [43]. Maladaptive coping, expressed
emotion and carer needs predicted later carer burden [44].

No matter what the stage of illness, carers ask for informa-
tion to help with their caregiving role [21, 22, 45]. It is devel-
opmentally appropriate for carers of young people to provide
meal support whereas this may be less appropriate in the case
of adults with a severe enduring illness. Nonetheless, carers
are drawn in to provide emotional and financial support in the
context of the many problems that can arise with this chronic
illness. Moreover, carers play an important role in bridging the
isolation and can be actively involved in treatments to ame-
liorate the secondary consequences [46].

A systematic review of interventions primarily targeting
the needs of caregivers and increasing their coping abilities
found benefits in terms of reduced burden and distress [47].
However, the quality of many of the studies was limited; the
descriptions of the intervention were poorly detailed, and the
change processes involved were unclear. Most of the studies
focused on carer outcomes only.

2. Skills to manage the illness.

A key part of FBT is empowering the parents to
provide nutritional support, and the success of this as-
pect of therapy is marked by an improvement in weight
in the early phase [48, 49]. This can be difficult partic-
ularly if the illness has been present for some time
when families may resort to critical and controlling
strategies [50]. A new adaptation to family-based treat-
ment has a focus on increasing carer skills [51¢] to deal
with behaviours that have become more entrenched and
appears to have benefits.

The New Maudsley collaborative care approach was devel-
oped particularly to help families with prolonged illness [24].
This model teaches carers skills such as positive communica-
tion using motivational interviewing (MI), meal support and
the management of other difficult behaviours. Lay and profes-
sional carers can be adequately trained to deliver these MI
interventions [52]. This approach has been given in a group
format [53] and also in a scalable form with a carer self-
management format. DVDs (http:/www.succeedfoundation.
org) and books for carers describe various behaviour change
strategies and how social support can be used to enhance
refeeding and other eating disorder symptoms [54, 55].
Moreover, there is evidence that adding an intervention for
carers can improve patient outcome, reduce service use and
carer burden [56¢]. Both carers and patients comment on the
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Table 1 A summary of the measures that have been used to examine the needs of the carer themselves and the processes used in caregiving
Scale Domains Author, year
Carer burden (EDSIS) * Nutrition (the problem related to low weight and restricted eating) ¢ Guilt Sepulveda et al. 2008 [23]

(the assumption of responsibility over the illness) * Dysregulated behaviour
(e.g. bingeing, alcohol consumption) ¢ Social isolation (for both the family
and the individual)

* Avoidance and modifying routines * Providing reassurance ¢ Accepting
rituals around meals ¢ Turning a blind eye to unwanted behaviours and
allowing family functioning to be controlled

* Bigger picture (the ability to take the long view and not get caught up in
the details of the illness) ¢ Self-care (strategies to improve carers own mood
and resilience) * Biting-your-tongue (not getting caught up in nagging and
bickering about the illness) ¢ Insight and acceptance (the ability to recognise
symptoms as part of the illness and to not personalise the behaviours)

» Emotional intelligence (the ability to regulate emotional reactions despite
being provoked and to have empathy for the other) ¢ Frustration tolerance
(to be able to withhold getting drawn into conflict about aspects of the illness)
Parents versus anorexia nervosa (PvAN) e Perceptions of the relative influence of parents compared with the anorexia
over the child * Acknowledgement of the possession of knowledge and
strategies for bringing about recovery ¢ Parental ability to privilege their
own expertise and instincts above those of professionals * Parental view
that the task of recovery is theirs rather than that of their child « Parental

Accommodation and Enabling Sepulveda et al. 2009 [24]
Scale for Eating Disorders
(AESED)

Caregiver skills (CASK) Hibbs et al. 2015 [25, 26]

Rhodes et al. 2005 [27]

ability to stand up to anorexia despite distress caused for their child  Parental
ability to act now in standing up to anorexia rather than become entangled in
searching for how they might have caused it

Carer coping

Five subscales regarding coping mechanisms: * Avoidance ¢ Coercion

Fiorillo et al. 2014 [28]

* Collusion * Information * Positive communication with the patient

Legend: this table illustrates the domains of caregiving that have been examined in caring for people with eating disorders

positive changes such as increased understanding and more
communion following this form of intervention [57-59].

Interventions that target other socio-emotional aspects
of ecating disorders [60, 61] and cognitive rigidity have
also been developed [62]. Some of those suggest adapta-
tions of novel psychological techniques with standard fam-
ily interventions for ED but these warrant further investi-
gation. An adaptation of acceptance and commitment ther-
apy [60] integrating FBT skills (re-nourishment exposure
to feared foods and situations facilitated by parents) for
families of adolescent AN patients has found changes in
psychological acceptance of the disorder for all family
members and a half of participants attaining full remission.
An integration of skills from dialectic behavioural therapy
(daily review of symptom change; analysis of behaviour
chains; development of crisis plans; emotional regulation
skills for the whole family) with FBT (improvement of
communications during mealtimes) [63] for families of
adolescent bulimia nervosa has also been tried [64]. Other
interventions such as cognitive remediation therapy (CRT)
focus on AN thinking styles which might impair adher-
ence and outcome of psychological therapies. A CRT self-
help model delivered in collaboration of carers showed
good acceptability and is also an intervention in which
carers role might be important [62].

@ Springer

3. Reducing unhelpful behaviours—interpersonal maintain-
ing patterns.

The cognitive interpersonal model of Schmidt and Treasure
(2006) describes how interpersonal processes are impacted by
the visibility of AN [65], which can elicit overprotection or
conflict [66¢]. Carer accommodating behaviour is higher in
the early phase of illness and is associated with both patient
and carer distress (Rhind, submitted). Carers’ distress and
carers’ expressed emotion (overprotection, criticism and hos-
tility) are similar at all stages of illness [67]. The New
Maudsley model of collaborative care reduces both accommo-
dation and expressed emotion [67] and improves patient out-
comes [56¢].

Conclusion

Interventions for caregivers need to take into account the stage
of illness and whether interpersonal maintaining behaviours
such as accommodation, expressed emotion or family division
are present. A variety of psychoeducational interventions can
improve carer coping. FBT successfully teaches skills to man-
age behaviours present in the early phase of the illness. The
New Maudsley approach addresses some of the maintaining
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interpersonal behaviours. New interventions specifically
targeting partners [68] have been produced, and a consider-
ation of the needs of siblings may also be of value. Most of
this work has focused on anorexia nervosa, and more work is
needed to understand the needs of close others in relationship
to bulimia nervosa and binge eating disorder. This remains a
work-in-progress, but the interim conclusions are that the psy-
chosocial and interpersonal aspects of eating disorders play an
important role in their management.
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Abstract: Binge eating disorder (BED) has limited therapeutic options. Repetitive transcranial magnetic stimulation
(rTMS) is a modulation technique of cortical excitability that has shown good results in treating certain psychiatric
disorders by correcting dysfunctional cortical regions. We hypothesize that rTMS could be an alternative therapy for BED
through potential modulation action on frontostriatal abnormalities and dopaminergic pathways noted by neuroimaging.
We report the case of a young woman presenting refractory BED and comorbid depression treated with 20 sessions of
rTMS for 30 minutes over the left dorsolateral prefrontal cortex at 10 Hz for about a month (2400 stimuli per day). She
answered two self-report questionnaires, the Binge Eating Scale (BES) and the Beck Depression Inventory (BDI). Before
rTMS treatment, the BES score was 38, and the BDI score was 42. Three days after rTMS treatment, the BES score was
27 and the BDI score was 27, and the patient referred to no binge eating episodes for that week. Therefore, rTMS could
offer a new option of treatment for BED and comorbid depression.

Keywords: Binge eating disorder, depression, dopamine, frontostriatal pathways, obesity, repetitive transcranial magnetic

stimulation.

INTRODUCTION

Binge eating disorder (BED) was included in Diagnostic
and Statistical Manual of the American Psychiatric
Association — fifth edition (DSM-V) [1] as a valid
diagnostic, in the eating disorders (ED) section. It was
previously considered a residual ED, placed in the eating
disorders not otherwise specified category. BED is
characterized by recurrent binge eating episodes, in which
patients experience loss of control over the type and amount
of food ingested, and objectively ingest a larger than
expected amount of food in a small time period (e.g., 2
hours) [2]. For a BED diagnosis, patients must present binge
eating episodes and markers of cognitive and behavioral
dyscontrol over eating habits, as listed by DSM-V [1].
Patients with BED present binge eating episodes at least
twice a week for a minimum period of three months, and do
not engage in recurrent and inadequate compensatory
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Univesity of Rio de Janeiro (IPUB/UFR]J), Brazil;

E-mail: secm80@gmail.com

1871-5273/14 $58.00+.00

behaviors (e.g., self-induced vomiting and laxative and
diuretic abuse) after binge eating episodes, as bulimia
nervosa (BN) patients [2-4]. The prevalence of BED in the
general population is approximately 4%, and in obese people
attending weight control programs, it is approximately 30%
[4]. The main psychiatric comorbidities associated with BED
are affective disorders and alcohol or substance abuse
disorders [3]. A systematic review of BED comorbidity,
conducted by Araujo et al. [5], found that the majority of
studies observed a significant association between
depression and BED, which is also exemplified by our
report.

The treatment options for BED include psychotherapy
and pharmacotherapy, but even with these interventions
combined, effectiveness is only moderate and relapse rates
are high [6-10]. A meta-analysis by Vocks et al. [9] found
that cognitive behavioral interventions had significant effects
on the reduction of binge eating episodes, and should be
recommended as a first-line treatment. Pharmacotherapy
studies have been conducted using mainly antidepressants,
anticonvulsants and antiobesity drugs [3]. Two meta-
analyses [9, 11] and one systematic review [8] agreed that

© 2014 Bentham Science Publishers
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pharmacotherapies exhibited medium effects in the reduction
of binge eating. Many guidelines suggest antidepressants,
especially selective serotonin reuptake inhibitors, as a first-
line choice for BED pharmacological therapy [3]. However,
multicenter trials showed better binge eating remission rates
with sibutramine and topiramate than with selective
serotonin reuptake inhibitors, when compared to placebo
[12-14].

Because present treatment options for BED are scarce
and present many limitations, newer and safer options should
be investigated. In this context, repetitive transcranial
magnetic stimulation (rTMS) has been proved to be a
technique capable of modulating cortical excitability,
producing therapeutic effects when acting over a
dysfunctional area, as has been established for depression
[15, 16] and auditory hallucinations [17].

Searching for dysfunctional regions that could become a
focus for the treatment of rTMS, we conducted a review of
articles about the neurobiology of BED. Obesity and BED
have both been correlated with poor impulse inhibition,
which could lead to overeating episodes. Neuroimaging
studies in obese BED patients have shown frontal cortex
dysfunction in the areas responsible for cognitive processes
and inhibitory control, as well as alterations in striatum
activity, which could impair the physiological processes
associated with reward, satiety and pleasure [18]. BED has
been linked to an imbalanced and exaggerated response to
suggestions of food, involving reward systems, motor
planning and cognitive control [19]. This pattern, which is
also related on a lesser scale to cases of obesity without
BED, perpetuates a cycle that causes excessive intake of
high-calorie food, which promotes ingestive reward deficits
that in turn trigger even more episodes of excessive food
intake [19].

Studies in obese patients have shown evidence of
increased blood flow in the regions of the striatum and also
in the orbitofrontal cortex in response to pictures of food,
and this type of response could be associated with
susceptibility to binge eating and consequent weight gain
[18-22]. However, there is also a decrease in striatal BOLD
signal responses related to the ingestion of food [23], which
means that excessive intake of food is related to hypoactivity
of the striatum but also to frontostriatal hyperactivity in the
presence of visual and olfactory food cues [24]. A very
similar pattern in functional neuroimaging has been observed
in individuals with addiction [18, 25].

Dopamine is a neurotransmitter that has shown itself to
be involved in feeding behaviors and also in the
physiopathology of both obesity and BED [26]. The
presentation of food cues without intake leads to the release
of striatal dopamine [4, 27] and it has already been suggested
that an excessive food intake in humans could be a way of
compensating for dopaminergic deficiency [4, 28]. Morbidly
obese individuals showed a reduction in D2 receptors [29,
30], and obese BED patients showed dopaminergic
hyperactivity when there was presentation of food, in
comparison with controls [4]. Volkow et al. [31] suggested
that there is a process of modulation of the striatum over the
prefrontal cortex by dopaminergic pathways, after comparing
neuroimaging exams of obese individuals and controls. The
availability of striatal D2 receptors was lower than in
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controls, and these data were positively correlated with the
metabolism of the prefrontal cortex, the medial orbitofrontal
cortex, the anterior cingulate gyrus and the somatosensory
cortex [31]. Similar results have been shown in studies
conducted in rats. The low density of D2 receptors among
these rodents was a predictive factor for weight gain, while
rats with a high density of striatal D2 receptors showed
significantly lower body weight [18].

In this article, we report the case of a young woman
suffering from refractory BED and comorbid major
depressive disorder. Based on the findings mentioned above,
we decided to use high-frequency stimulation over the left
dorsolateral prefrontal cortex (DLPFC) to treat both the
depression and BED. Extensive literature has already
revealed the efficacy of rTMS in the treatment of depression
[15, 16]. We also believe that rTMS could have therapeutic
results for BED. Strafella ef al. demonstrated that excitatory
stimulation over left DLPFC causes ipsilateral striatal
dopamine release, which could correct the striatal
dopaminergic deficiency suggested above. This frontal
dopaminergic deficiency could account for the continuous
pursuit of immediate reward with binge eating, to satisfy this
internal deficit [32]. Volkow et al. correlated the low
availability of striatal D2 receptors with hypometabolism of
prefrontal region, in particular of DLPFC [31]. Accordingly
to these findings, we also attempted to intervene in altered
frontostriatal circuitry in order to normalize inhibitory
control and rectify inappropriate behavioral response
tendencies.

METHODS

The experimental protocol was approved by the Review
Board of the Institute of Psychiatry, Federal University of
Rio de Janeiro. The patient signed a written consent form.

The patient was a 19-year-old, left-handed, female
university student who sought treatment for binge eating and
depression. During the psychiatric evaluation, she presented
the DSM-V criteria for current diagnoses of BED and for a
major depressive episode. The patient had a body mass index
(BMI) of 48 kg/m’ and had already treated BED with
sibutramine 15 mg/day for more than 10 months with poor
response. She had been taking fluoxetine 60 mg/day and
topiramate 200 mg/day for approximately 18 months, also
without satisfactory results. She had also received
psychodynamic psychotherapy for 5 years with a poor
response on binge eating and depressive symptoms. By the
time of the present evaluation, the patient had been attending
cognitive behavioral therapy for 4 months and family
therapy for 2 months, without response regarding the binge
eating and depressive symptoms. Additionally, the patient
stated that her present medication did not have any clinical
effects, and she used it irregularly some weeks. She wished
to undergo gastric bypass surgery, but was refused because
of binge eating severity, and poor adherence to pre-surgical
care. Because her psychiatric status did not respond to
psychopharmacological or psychotherapy, we invited her to
receive rTMS.

The patient was discontinued from her medication 1
month before baseline evaluation, leaving only fluoxetine 20
mg/day, and stated she didn’t note any symptomatic
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difference. After initiating rTMS, no other strategies were
added. Repetitive transcranial magnetic stimulation was
applied to the left DLPFC, using F3 of the international 10-
20 EEG system, for 20 stimulation sessions of 30 minutes
each, spread over 4 weeks and 2 days. A Neuro-MS
Magnetic Stimulator (Neurosoft - Equipamentos Médicos,
Brasil), with an air-cooling figure-eight coil, was used. The
stimulation was administered at 10 Hz for 4 s, with 26 s
between trains, with intensity of 120% of the motor
threshold for 30 minutes (2400 stimuli per day). The patient
received  weekly  psychiatric  evaluations.  Clinical
assessments were all performed by the same psychiatrist (a
senior supervisor) comprising side effects evaluations,
weekly binge eating frequency and eating disorder
symptoms, evaluation of global psychopathology (also
regarding the mood disorder) and the Clinical Global
Impression — Severity Scale (CGI-S). Additionally, she was
administered two self-report questionnaires: the Binge
Eating Scale (BES) to evaluate binge eating severity; and the
Beck Depression Inventory (BDI) to evaluate depressive
symptomatology at rTMS baseline (1 week before the
beginning of rTMS), during rTMS treatment (rTMS day 5,
rTMS day 10 and rTMS day 20) and at endpoint (3 days
after the last stimulation).

RESULTS

Data on number of binge eating episodes per week as
well as the CGI-S scores collected in weekly assessments
can be seen in the figure below (Fig. 1) as well as the scores
of BES and BDI questionnaires (Fig. 2). Her BMI did not
change during treatment. Clinically, her mother reported a
significant enhancement in her mood. There was also an
improvement in self-directedness, expressed as attending
rTMS sessions without being accompanied and starting a
drawing course after the second week of stimulation.

DISCUSSION

To our knowledge, this is the first article specifically
about a case of BED and comorbid depression treated with
rTMS for 1 month.

Previous studies have been published using rTMS as a
therapeutic tool for eating disorders in which binge eating
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episodes also occur, particularly BN. Mangweth et al. [33]
formulated the affective spectrum disorder model after a
large family study, based on the hypothesis that certain
psychiatric disorders, such as BN and depression, share a
common link in their etiology. Supported by this model [33]
and by the theory of imbalance in serotonin activity [34] and
prefrontal hypometabolism revealed by functional imaging
techniques [35] in patients with bulimia, Hausmann et al.
[34] performed high-frequency rTMS over the left DLPFC in
a bulimic patient for 2 weeks (10 sessions). They reported
that the patient recovered completely from binging and
purging symptoms.

In 2008, Walpoth et al. [33], also based on the affective
spectrum disorder model and on single photon emission
computed tomography scans pointing to prefrontal
hypometabolism [35, 36] associated with bulimia,
investigated excitatory stimulation over the left DLPFC [37].
Fourteen women with BN participated in a randomized,
controlled, double-blind assay for 4 weeks, which found no
significant difference in the reduction of binge episodes
between sham and active TMS.

Another interesting study was published in 2010 by Van
den Eynde et al. [38]. Thirty-eight right-handed people with
bulimia-type eating disorders (BN and eating disorder not
otherwise specified, including BED) were randomly
allocated to receive one session of real or sham high-
frequency rTMS over the DLPFC, to evaluate reductions in
craving. Craving is a binging behavior precipitant [39, 40],
and it is also a characteristic of bulimic eating disorders and
addiction [38]. A dysfunction of the DLPFC has been
suggested to underpin craving [41]. The outcome was that
rTMS reduced cue-induced food craving in bulimic eating
disorders.

Downar et al. [42] reported a case of a woman with
severe and refractory BN and comorbid depression, who
underwent rTMS over the dorsomedial prefrontal cortex,
with  full remission from depression and binge-
eating/purging episodes for more than 2 months. The authors
highlighted that neuroimaging studies have shown the
dorsomedial prefrontal cortex to play an important role in
impulsive control and that it is underactive in BN.

This study demonstrates partial, but very significant,
remission of symptoms of depression and binge eating, never

Fig. (1). Clinical Global Impression (CGI-S) scores and weekly binge eating frequency at baseline (1 week before rTMS), during 4 weeks of
rTMS (TMS Day 4, TMS Day 8, TMS Day12 and TMS Day 16) and at endpoint follow up (3 days after TMS).
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Fig. (2). Binge Eating Scale (BES) and Beck Depression Inventory (BDI) scores at baseline (1 week before TMS), during rTMS treatment
(TMS day 5, TMS day 10 and TMS day 20) and at endpoint follow up (3 days after TMS).

observed before in the same patient with other treatments,
including psychotherapy and psychopharmacotherapy.
Another important piece of information is that the patient
referred to no binge eating episodes during the last 2 weeks
of evaluation, which could signal an improvement even
greater than that at the end of treatment. We did not observe
a difference in BMI between before and after rTMS.
However, Vocks et al. [9] also concluded in their meta-
analysis that pharmacological treatments and behavioral
interventions do not appear to promote considerable weight
reductions in patients with BED.

An interesting point to be discussed in this article
concerns the handedness of the patient. A first important
issue is while handedness is associated with obvious
differences in brain hemispheric dominance related to
various neurological functions, there is no clarity on whether
handedness is also related to hemispheric dominance in the
prefrontal cortex [43]. Another finding is left-handedness
uses to be exclusion criterion in most rTMS research or the
studies do not report participants’ handedness [43]. Thus,
there is a lack of knowledge in the literature about the
existence or not of difference between behavioral, emotional
and cognitive effects after rTMS over DLPFC among right
and left-handed individuals [43]. Van den Eynde et al
(2010) conducted a complementary research to his
aforementioned study and reported a new experiment with
one session of real high-frequency rTMS over the left
DLPFC in seven left-handed women with bulimic disorders,
which showed a trend for mood to deteriorate and for
craving to reduce after rTMS [43]. No significant differences
were found between these left-handed women and the right-
handed women who received real rTMS over left DLPFC in
the previous study, used as control, except for mood. In
contrast, mood improved in right-handed people. In the
current case report, we did not observe the same findings,
maybe because of the duration of the intervention. Our left-
handed patient also showed evident improvement in
depressive symptoms as mentioned above, as well as
reduced of binge eating symptoms after excitatory rTMS
over left DLPFC for about a month.

CONCLUSION

Further controlled, randomized studies, as well as larger
studies, are required to evaluate rTMS treatment in BED.

However, this case report could shed light on the
pathophysiology of BED, emphasizing the important role of
frontostriatal pathways and the neurotransmitter dopamine.
The DLPFC seems to be a promising region of stimulation,
considering its dysfunction in imaging exams in patients
with obesity [31] and the potential correction of striatal
dopaminergic hypoactivity with the release of striatal
dopamine after rTMS over left DLPFC [32], as well as some
evidence from this report and from studies in bulimic
patients with binge eating episodes [34,38]. Nevertheless, we
also suggest that new research could be conducted
considering other regions of stimulation, such as the orbital
prefrontal cortex. This structure has been implicated by
neuroimaging in episodes of overeating [18-22, 31].
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