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DESENVOLVIMENTO E VALIDACAO DE UMA HISTORIA EM QUADRINHOS
SOBRE EDUCACAO EM NEUROCIENCIA DA DOR PARA CRIANGCAS

RESUMO

Introducdo: Embora a educacéo sobre neurociéncia da dor (END) esteja bem
estabelecida para adultos, os estudos incluindo criangas ainda s&o escassos
na literatura. As estratégias de END para criangcas devem considerar a
necessidade de linguagem e ilustracées adequadas no seu desenvolvimento.
Objetivo: Descrever o processo de desenvolvimento, validade de face e
conteddo de uma histéria em quadrinhos estruturada sobre END para criancas.
Métodos: Foi desenvolvida uma versdo preliminar de uma histéria em
quadrinhos baseada em contetudos de END identificados na literatura. A versao
preliminar foi apresentada a um painel de especialistas e a populacdo-alvo. O
material foi analisado em sete dominios, incluindo: conteudo, objetivos,
linguagem, ilustracdes, layout, motivacéo e ajuste cultural. O célculo do escore
total de adequacédo foi feito a partir da soma dos escores obtidos em cada
dominio, dividido pelo escore total maximo. Os resultados sdo apresentados
por meio da andlise descritiva. Resultados: O painel de especialistas foi
composto por 11 (64,7%) fisioterapeutas e seis (35,3%) psic6logos com
experiéncia profissional média de 13,8 (DP=8,58) anos. O escore total de
adequacdao (0-100%) foi de 87,7 A versao preliminar foi avaliada por 28 pais, 6
responsaveis e por 28 criancas (15 meninas; médias de idade = 9,7 anos). O
escore médio de satisfacdo (0-10) foi de 8,6 em 10. As criancas ficaram
satisfeitas (n=7; 25%) ou muito satisfeitas (n=21; 75%) com a historia da
histéria em quadrinhos. Conclusao: A histéria em quadrinhos desenvolvida,
intitulada “Uma Jornada para Entender a Dor”, foi validada quanto a validade
de face e conteudo pelo painel de especialistas e pela populacdo-alvo. Esta
histéria em quadrinhos pode ser um recurso potencialmente util para criangas

com dor persistente.



ABSTRACT

Background: Although pain neuroscience education (PNE) is well established
for adults, studies including children are still scarce in the literature. PNE
strategies for children should consider the need for appropriate language and
illustrations in their development. Objective: We aimed to describe the process
of development, face validity and content of a structured comic book about PNE
for children. Methods: A preliminary version of a comic book was developed
based on PNE contents identified in the literature. The preliminary version was
presented to an expert panel and to the target population. The material was
analyzed in seven domains, including: content, objectives, language,
illustrations, layout, motivation and cultural fit. The calculation of the total
adequacy score was made from the sum of the scores obtained in each
domain, divided by the maximum total score. The results are presented through
descriptive analysis. Results: The expert panel was composed of 11 (64.7%)
physical therapists and six (35.3%) psychologists with an average professional
experience of 13.8 (SD=8.58) years. The total adequacy score (0-100%) was
87.7 The preliminary version was evaluated by 28 parents, 6 guardians and 28
children (15 girls; mean age = 9.7 years). The mean satisfaction score (0-10)
was 8.6 out of 10. The children were satisfied (n=7; 25%) or very satisfied
(n=21; 75%) with the comic book story. Conclusion: The comic book
developed, entitled “A Journey to Understand Pain”, was validated for face and
content validity by the panel of experts and the target population. This comic

book can be a potentially useful resource for children with persistent pain.
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1. INTRODUCAO

A dor em criangas € um problema clinico cada vez mais
reconhecido. A prevaléncia de dor cronica em criangas e adolescentes varia de
11% a 54% estando presente em diferentes condicdes clinicas e em diversos
momentos da infancia (KING, S. et al, 2011). Anualmente, estima-se que 0
custo da dor cronica em criangas seja de US$ 19,5 bilhdes nos EUA,
representando um 6nus econbmico substancial para as familias e para a
sociedade (GROENEWALD, C. B. et al., 2014). A cefaleia, dor abdominal, dor
nas costas e as dores musculoesqueléticas sdo os tipos mais comuns de dor
cronica em criangas (KING, S. et al.,, 2011). Em alguns casos, a dor crdnica
pode ser consequéncia de um processo de doenca cronica, lesdo ou cirurgia
ou, em outros, a dor ocorre sem qualquer causa identificavel (RABBITTS, J. A.
et al., 2017). Independentemente da causa, a experiéncia da dor crbnica
envolve a interacdo entre multiplos fatores, incluindo fisicos, emocionais,
cognitivos, sociais, comportamentais e ambientais. (GATCHEL, et al., 2007,
LIOSSI, et al., 2016; BASH, et al., 2015; BUSHNELL, et al., 2013).

A educacdo em neurofisiologia da dor (END) (também reconhecida
por outros termos como educacao em dor moderna, educacdo em neurociéncia
da dor ou educacdo em neurociéncia terapéutica) visa abordar crencas
inadequadas da pessoa sobre a fisiologia da dor e ajuda a mudar seus
pensamentos negativos e comportamentos de enfrentamento mal adaptativos
(LOUW, et al., 2016; MOSELEY, et al, 2007). A END tem como base explicar
que a dor nem sempre esta relacionada ao dano tecidual, mas que € o
resultado de multiplos fatores (LOUW, et al., 2016). Portanto, a END pode
diminuir o valor de ameaga da dor, medo do movimento, pensamentos
catastroficos e comportamentos passivos (LOUW, et al.,, 2016). Uma revisao
sisteméatica recente, incluindo adultos com dor musculoesquelética cronica,
mostrou que a END reduz a dor, a incapacidade, a catastrofizacdo da dor e a
cinesiofobia no curto a meédio prazo (WATSON, et al., 2019). Apesar dos
achados positivos da END, estudos anteriores incluiram apenas adultos com
dor crénica (LOUW, et al., 2016; MALFLIET, et al., 2018; LEE, et al., 2016).
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Atualmente, reconhece-se que a END pode ser aplicada como uma
intervencao isolada ou combinada com outros tratamentos (LOUW, et al., 2016;
WOOD, et al.,, 2018). Embora a END esteja bem estabelecida para adultos,
menor atencdo tem sido dedicada ao desenvolvimento ou avaliagdo de
recursos educacionais para criangcas. A END em criancas pode ser um recurso
em potencial contribuindo para comportamentos mais adequados frente a dor e
reduzindo a possibilidade da instalagdo de ciclo vicioso de dor cronica
(SIMONS, et al., 2012). De fato, as criangcas podem ter crencas inadequadas
sobre a dor e altos niveis de catastrofizacdo da dor, que juntos, podem
contribuir para maior incapacidade (VERVOORT, et al., 2010). Além disso,
adolescentes com dor cronica e crengas inadequadas sobre a dor tendem a
adotar estratégias de enfrentamento passivas (KACZYNSKI, et al., 2011).

Considerando que o0s recursos para END desenvolvidos
especificamente para criangcas ainda sdo escassos, este estudo tem como
objetivo desenvolver e validar um livro de histéria em quadrinhos com

conteudos sobre a neurofisiologia da dor.
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2. OBJETIVO

Descrever o processo de desenvolvimento, validade de face e
conteddo de uma histéria em quadrinhos estruturada sobre educacdo em dor

para criancas.
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3. METODOLOGIA

3.1. Desenho do estudo e consideracdes éticas

O estudo consistiu em trés fases para desenvolver e avaliar o
recurso de educacdo em dor para criancas da seguinte forma: A fase 1
consistiu no desenvolvimento do conteado do material educativo sobre dor. A
fase 2, foi composta por um estudo Delphi modificado com o objetivo de obter
consenso de um grupo de especialistas sobre o conteitdo do material
educativo. Na fase 3 foi realizada a avaliagdo do material educativo pela
populacdo-alvo de criancas com dor e pais/responsaveis. O estudo foi
aprovado pelo Comité de Etica do Instituto Federal do Rio de Janeiro, Brasil
(CAAE: 83265417.0.0000.5268).

3.2. Fase 1: Desenvolvimento da histéria em quadrinhos

O recurso de END (referido como histéria em quadrinhos a partir
deste momento) foi baseado em uma revisao de literatura sobre o conteudo e
estratégias de automenejo da dor. A histéria em quadrinhos foi desenvolvida de
acordo com as recomendacgdes para concepcao de ferramentas educacionais,
considerando contetdo, linguagem, organizacdo, layout, ilustracao,
aprendizado e motivacdo (HOFFMANN and WORRALL, 2004; DOAK, DOAK
and ROOT, 1985). Um designer grafico profissional desenvolveu uma primeira
versao (versdo-1) da histéria em quadrinhos em portugués e inglés. Esta
versao intitulada “Uma jornada para aprender sobre a dor” consistia em 40
paginas, com dimensdes de 210 x 297mm (A4), formato de quadrinhos, preto e
branco, fonte Comic Sans MS, tamanhos 12 e 14, com capa, autoria e
apresentacdo do personagem. A historia descrevia a aventura de trés
personagens principais, Clara, Fred e o professor Dexter. A historia em
quadrinhos continha cinco sec¢des: (1) caracterizacado de dor como o sistema de
alarme do corpo, (2) neurofisiologia da dor (neurbnios, sistema nociceptivo,

vias nociceptivas, regulacdo ascendente e descendente do sistema nervoso, e
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sensibilizacao central), (3) fatores cognitivos, emocionais e comportamentais
que podem contribuir para a dor, (4) um resumo dos conceitos mais
importantes e (5) um bloco de perguntas de verdadeiro ou falso que consiste
em frases afirmativas sobre dor adaptado de Pate et al (2018).

3.3. Fase 2: Avaliagdo do material educativo por especialistas

Em sequéncia, conduzimos uma abordagem Delphi modificada para
obter a avaliacdo dos especialistas e sugestdes da versdo-1 da histéria em
quadrinhos. A técnica Delphi classica envolve perguntas abertas no
guestionario da primeira rodada e quantas rodadas forem necessarias para
chegar a um consenso. Para este estudo, foram feitas duas modificacdes: (1)
apresentacdo dos contetudos de END na histéria em quadrinhos na primeira
rodada em vez de ter apenas as perguntas abertas; (2) definicdo a priori de um
namero de duas rodadas.

Dois autores (FR e LA) selecionaram uma amostra de conveniéncia
de profissionais de saude, incluindo fisioterapeutas, médicos, psicologos e
terapeutas ocupacionais para julgar o conteudo da histéria em quadrinhos. N&o
ha uma definicdo globalmente aceita para o termo 'especialista’. Para os
propésitos deste estudo, 'especialistas’ foram definidos por reunirem pelo
menos dois dos seguintes critérios: (i) experiéncia profissional na area de
educacdo em dor; (i) experiéncia profissional superior a cinco anos no
tratamento da dor em criancas; (iii) publicacdo de trabalhos cientificos sobre
dor em criancas nos ultimos trés anos; (iv) ter conhecimento sobre o
desenvolvimento e validacdo de tecnologias educacionais; e (v) possuir
mestrado ou doutorado com produtividade cientifica na area da dor. Os critérios
de exclusédo foram: (i) profissionais de saude que nao responderam ao e-malil
de convite em até 30 dias, e (ii) aqueles que responderam ao formulario de
forma incompleta. O tamanho da amostra do painel de especialistas seguiu as
recomendacOes da literatura Delphi (10 a 18 participantes) (OKOLI and
PAWLOWSKI, 2004).

Um convite foi enviado por e-mail aos especialistas, incluindo os
objetivos do estudo, o termo de consentimento e um link para baixar a historia

em quadrinhos e preencher a pesquisa online. A primeira rodada consistiu em
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trés partes: (i) dados pessoais, (i) questbes para avaliar a historia em
quadrinhos (referente ao conteudo, linguagem, ilustracdes, layout e design e
(iii) questbes abertas para comentarios e sugestbes. Os especialistas foram
instruidos a avaliar os itens da histéria em quadrinhos utilizando uma escala de
trés niveis de concordancia: adequado, parcialmente adequado ou inadequado.
O questionario foi desenvolvido pelos pesquisadores com base no Suitability
Assessment of Materials (SAM) (DOAK, DOAK and ROOT, 1986; SOUSA,
TURRINI, and POVEDA, 2015), um instrumento utilizado para avaliar a
dificuldade e conveniéncia de materiais educativos. Também pedimos aos
especialistas que identificassem na histéria em quadrinhos a presenca dos
contetdos mais comuns utilizados na END (ou seja, a dor como um sistema de
alarme do corpo, receptores periféricos, dor e nocicep¢cdo ndo séo sinébnimos,
neurbnios, mensagens de perigo para o cérebro - via espinhal, inibicdo e
facilitacdo espinhal, sensibilizacdo, sensibilizacdo central, plasticidade do
sistema nervoso, fatores psicossociais e crencas que contribuem para dor, a
importéancia de se manter ativo, como lidar com a dor e a importancia da
higiene do sono) (LOUW, et al., 2016; VALENTIM, et al., 2019; LEAKE, et al.,
2019).

Por fim, havia cinco perguntas abertas as quais permitiam que 0s
especialistas formulassem sugestdes. As respostas para as questdes abertas
foram analisadas qualitativamente por dois autores (FR e LN) (fisioterapeutas
com conhecimento sobre educacdo em dor e mais de 15 anos de experiéncia).
As discordancias foram resolvidas por consenso ou por arbitragem por um
terceiro profissional da nossa equipe de pesquisa. Depois do processo de
revisdo, 0 mesmo designer gréafico profissional redigiu a verséo-2 da revista em
guadrinhos, incorporando as sugestdes dos especialistas.

Na segunda rodada, os especialistas envolvidos na rodada
receberam a versdo-2 da historia em quadrinhos, bem como comentéarios
escritos destacando todas as modificacdes incluidas. Especialistas foram
guestionados se havia conceitos ausentes sobre educagdo em dor e se algum
conteudo (ou seja, texto, figuras e layout) deveria ser excluido/modificado. No
fim da segunda rodada, preparamos a versao-3 em preto e branco da historia

em quadrinhos.
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3.4. Fase 3: Avaliacdo do material educativo por criancas com dor e

pais/responséaveis

As criangas com dor crbnica e os familiares foram recrutados por
meio de anuncios nas redes sociais (Instagram e Facebook). Os
pais/responsaveis foram convidados a entrar em contato com os pesquisadores
diretamente se estivessem interessados em participar. Para serem elegiveis
para este estudo, 0s pais precisavam morar com uma crianca (idade 8 a 12
anos) com dor crénica (ou seja, persistente [continua] e recorrente [episodical
por mais de 3 meses) (FRIEDRICHSDOREF, et al., 2016), e ter facilidade para
usar um computador. Orientamos 0s pais/responsaveis a ler o livro e confirmar
se eles apresentaram o livro para seu filho. No entanto, se os
pais/responsaveis ndo apresentaram a histéria em quadrinhos para a crianca,
ainda incluimos sua avaliacdo na andlise como representando a perspectiva
dos pais. Nos casos em que ambos 0s pais e mais de uma crianca em uma
familia atendessem aos critérios de inclusdo, eles foram autorizados a
participar do estudo separadamente.

As criangas e 0s pais/responsaveis avaliaram a versdo-3 da histéria
em quadrinhos. Os pais/responsaveis relataram suas percepcdes da historia
em quadrinhos, incluindo a (1) organizacao, (2) estilo de escrita, (3) ilustracdes
e layout e (4) aspecto motivacional (GALDINO, et al., 2019). Eles também
avaliaram seu nivel de satisfagdo geral com a histéria em quadrinhos em uma
escala numérica de 11 pontos classificando de totalmente insatisfeito (0) a
totalmente satisfeito (10). As criancas também relataram suas percepcdes
sobre a histéria em quadrinhos, respondendo a trés perguntas: “Em geral, vocé
esta satisfeito com o livro?”, “O quanto vocé gostou da histéria do livro?”, “O
quanto a histéria te ajudou a entender a dor?” usando uma escala de Likert de
5 pontos de expressédo facial variando de 0 (totalmente insatisfeito) a 5
(totalmente satisfeito).

Foi definido que considerariamos que a versdo-3 foi adequada se: (i)
a maioria dos participantes (=270%) relatasse percepgdes positivas de acordo
com cada critério, (ii) a satisfacdo atingisse pelo menos 7/10, e (iii) a maioria
dos participantes (=270%) indicasse estar pelo menos satisfeito nas questdes

mensuradas com a escala Likert. Se todos esses critérios fossem atendidos, o
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ilustrador prepararia a verséo colorida da histéria em quadrinhos que também
seria avaliada pelas criancas e pais/responsaveis usando 0S mesmos critérios

descritos anteriormente.

3.5. Dados e analise estatistica

O processo de validagdo da histéria em quadrinhos foi orientado
pelo referencial teérico de validade de conteudo e aparéncia, que descreve o
percentual de especialistas que concordaram sobre o contetdo e a aparéncia
do material. Os dados de validagdo foram computados no software Excel para
Mac OSX. O material foi analisado por meio de um checklist composto por sete
dominios, incluindo: contetdo, objetivos, linguagem, ilustracdes, layout,
motivacdo e ajuste cultural (DOAK, DOAK and ROOT, 1986). Cada item foi
pontuado como: 2 (adequado), 1 (parcialmente adequado) ou 0 (inadequado).
Uma pontuacéo total de adequacao foi derivada da soma dos escores obtidos,
dividida pela pontuacdo total méxima (18 itens = 36 pontos) e, em seguida,
multiplicada por 100 para obter uma pontuacao percentual, que interpretamos
da seguinte forma: 70-100% (superior), 40-69% (adequado) ou 0-39% (n&o
adequado) (DOAK, DOAK and ROOQOT, 1986). As estatisticas descritivas foram
computadas para todas as variaveis e sdo apresentadas em tabelas.

A legibilidade foi estimada usando o indice Gunning Fog, o Flesh
Reading Ease e o Flesch-Kincaid Grade Level. O indice Gunning Fog é uma
medida da legibilidade do texto com base no comprimento da frase e palavras
dificeis em uma passagem. O Flesh Reading Ease varia de 0 a 100, com uma
pontuacdo mais baixa indicando maior dificuldade de leitura (ANTUNES, and
LOPES, 2019). Ele usa o comprimento da frase e palavras polissilabicas para
determinar a dificuldade de leitura. Uma pontuacdo de 70 ou acima é
considerado “facil” (ANTUNES, and LOPES, 2019). O Flesch-Kincaid Grade
Level tem sido o mais utilizado para avaliar a legibilidade de um texto e seu
resultado estima os anos de estudo necessarios para compreensao adequada
do texto (por exemplo, 8,0 = 82 série). As ilustracdes e outros objetos graficos
nao foram incluidos na analise de legibilidade. O texto escrito foi copiado e
colado no Python para analise. Todas as pontuacdes de legibilidade foram

calculadas usando o pacote “textstat 0.6.2” em Python.



4. RESULTADOS

4.1. Avaliacdo do material educativo pelos especialistas
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Convidamos 20 profissionais de saude para avaliar a versdo-1 da

histéria em quadrinhos. Trés profissionais ndo responderam aos NOSS0S

convites e a amostra final foi composta por 17 especialistas. O painel de

especialistas foi composto por 10 mulheres e 7 homens e tinham uma média de

idade de 38,8 anos (DP = 8,95) (intervalo =26 a 60). A maioria dos profissionais

de saude eram fisioterapeutas (n=11; 64,7%), tinham doutorado (n=10; 58,8%),

e trabalhavam como clinicos e pesquisadores (n=9; 52,9%), com média de

experiéncia profissional de 13,8 anos (DP = 8,58) (intervalo=2 a 30) (Tabela 1).

Os resultados da avaliagcdo por parte do painel de especialistas sé&o

apresentados na Tabela 2.

Tabela 1: Caracteristicas sociodemograficas (painel de especialistas)

Variaveis

Painel de especialistas (h=17)

Idade, média + DP (anos)
Sexo, n (%)
Masculino
Feminino
Profissao, n (%)
Fisioterapeuta
Psicdlogo
Pais, n (%)
Brasil
Estados Unidos da América
Holanda
Bélgica
Principal fungéo profissional na dor, n (%)
Clinico
Pesquisador
Ambos
Nivel académico, n (%)
Mestrado
Doutorado
Experiéncia, média £ DP (anos)

38.8 £8.95

7 (41.2%)
10 (58.8%)

11 (64.7%)
6 (35.3%)

11 (64.7%)
3 (17.6%)
1 (5.9%)

2 (11.8%)

2 (11.8%)
6 (35.3%)
9 (52.9%)

7 (41.2%)
10 (58.8%)
13.8 + 8.58

Fonte: O autor (2022).
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Tabela 2 — Avaliacdo dos especialistas sobre o recurso de educacao em

dor.

Dominios (pontuacdo minima
e maxima)

Painel de especialistas (n=17)

Adequado

Parcialmente
adequado

Inadequado

Pontuacéo
média £ DP

1.Conteudo (0-4)

1.1 O objetivo é claro,
facilitando a imediata
compreenséao do
material?

1.2 O conteudo aborda
informacgdes
comportamentais que
ajudam as criangas a
compreender a dor?

2. Objetivos (0-2)
2.1 A proposta material
limita-se aos objetivos?

3. Linguagem (0-10)
3.1 O nivel de leitura é

adequado para a
compreensao do leitor?

3.2 O estilo de conversa
facilita a compreenséo
do texto?

3.3 Ainformagéo é
transmitida de forma
clara?

3.4 O vocabulario usa
palavras comuns?

3.5 A aprendizagem é
facilitada pelos tépicos?

4. llustracdes (0-6)

4.1 A capa prende a
atencao do leitor e
expressa o proposito do
material?

4.2 As ilustracoes
apresentam elementos
visuais fundamentais
para que o leitor possa
entender os principais
contornos por ele
mesmo?

14 (82.4%)

14 (82.4%)

15 (88.2%)

13 (76.5%)

14 (82.4%)

13 (76.5%)

11 (64.7%)

15 (88.2%)

11 (64.7%)

10 (58.8%)

3 (17.6%)

3 (17.6%)

2 (11.8%)

3 (17.6%

3 (17.6%)

3 (17.6%)

5 (29.4%)

1 (5.9%)

6 (35.3%)

6 (35.3%)

1 (5.9%)

1 (5.9%)

1 (5.9%)

1 (5.9%)

1 (5.9%)

3.64 + 0.60

1.88 + 0.33

8.64 + 2.02

50x1.12



4.3 Asilustracdes sao 14 (82.4%)
relevantes?

5. Layout (0-4)
5.1 A organizagéo do 16 (94.1%)
material € adequada?

5.2 O tamanho e o tipo 15 (88.2%)
de fonte promovem uma

experiéncia de leitura

agradavel?

6. Motivacéo (0-6)
6.1 A interacéo ocorre 15 (88.2%)
entre texto e/ou figuras e
o leitor. Facilita a
resolucéo de problemas,
fazendo escolhas e/ou
demonstrando
habilidades?

6.2 Os padrdes de 14 (82.4%)
comportamento

desejados sao

modelados ou bem

demonstrado?

6.3 Existe motivacao 14 (82.4%)
para a autoeficacia?

7. Ajuste cultural (0-4)

7.1 O material é 9 (52.9%)
culturalmente apropriado
a légica, linguagem e
experiéncia do publico?
7.2 Exibe imagens e 12 (70.6%)
exemplos culturalmente
apropriados?
Pontuacéo total (0-36)

Pontuacéo total (0-100%)

3 (17.6%)

1 (5.9%)

2 (11.8%)

1 (5.9%)

3 (17.6%)

3 (17.6%)

7 (41.2%)

4 (23.5%)

19

3.82 +0.39
5.47 + 0.87
1 (5.9%) -
3.11+1.11
1 (5.9%) -
1 (5.9%) -
31.58 + 3.48
87.74 + 9.67

Fonte: O autor (2022).

A Figura 1 representa a frequéncia dos profissionais que

identificaram cada um dos componentes da END na historia em quadrinhos. Na

versao-1, todos os componentes foram identificados por mais de 70% do painel

de especialistas. As sugestdes e modificacdes na versao-1 foram apresentadas

na versdo-2 da histéria em quadrinhos. Apés avaliagdo da versdo-2, foi

desenvolvida a verséo-3 (colorida).
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Figura 1 - Frequéncia dos componentes da neurofisiologia da dor identificados pelo painel de

18
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Dor como um sistema de alarme do corpo

Fonte: O autor (2022).

4.2. Avaliacdo do material

pais/responsaveis

Dor e nocicepgdo ndo sdo a mesma coisa

Neurdnios

Mensagem de perigo para o cérebro (vias espinhais)

educativo por

Inibigdo e facilitagdo espinhal

Sensibilizagdo central e periférica [J

Plasticidade do sistema nervoso

Fatores psicossociais e crengas |

criancas com dor

A importancia de permanecer ativo [0

Como lidar com a dor

A importancia da higiene do sono

e

A avaliacdo da versdo 3 da histéria em quadrinhos foi realizada por
28 (82,4%) pais e 6 (17,6%) responsaveis sendo; 30 mulheres (88,2%) e 4
homens (11,8%); 32 (94,1%) pais tinham nivel superior de escolaridade, e a
média de idade foi de 37,5 (DP=6,87) anos (intervalo=20 a 51). A versao final

da historia em quadrinhos foi avaliada por 21 adultos (feminino = 20; 95,2%)

sendo 17 pais (81,0%) e 4 responsaveis (19,0%). A maioria dos adultos tinha

nivel superior (n=15; 71,4%). A avaliacdo da histéria em quadrinhos pelos

pais/responsaveis é apresentada na Tabela 3
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Tabela 3: Avaliacdo do rascunho e da versdo final da historia em quadrinhos
pelos pais/responsaveis.

Dominio Verséo de Versao final (n=21)
rascunho
(n=34)

1. Organizacao
A capa chamou sua atencéo?

Sim 24 (70.6%) 17 (81%)
Néo 4 (11.8%) -
Eu néo sei 6 (17.6%) 4 (19%)

A sequéncia do conteudo (histéria) &

adequada?
Sim 31 (91.2%) 20 (95.2%)
N&o - -
Eu ndo sei 3 (8.8%) 1 (4.8%)

A estrutura do livro é organizada?
Sim 32 (94.1%) 20 (95.2%)
N&o - -
Eu ndo sei 2 (5.9%) 1 (4.8%)

2. Estilo da escrita
Quanto ao entendimento
das frases, eles

séo:
Facil de entender 34 (100%) 20 (95.2%)
Dificil de entender - 1 (4.8%)
Eu né&o sei - -

O contetdo escrito é:
Claro 34 (100%) 21 (100%)
Confuso - -
Eu néo sei - -

O texto é:
Interessante 33 (97.1%) 19 (90.5%)
N&o é interessante 1 (2.9%) -
Eu ndo sei - 2 (9.5%)

3. llustracdes e layout

As ilustracdes séo:
Simples 33 (97.1%) 20 (95.2%)
Complicadas 1 (2.9%) -
Eu ndo sei - 1 (4.8%)

As ilustragcdes complementam o texto?
Sim 34 (100%) 34 (100%)
Nao - -
Eu né&o sei - =

As paginas sdo organizadas?
Sim 33 (97.1%) 21 (100%)
Nao 1 (2.9%) -



Eu nao sei

4. Motivacao

Na sua opinido, qualquer pai/responsavel
que ler este livro entendera do que se trata?

22

Sim 29 (85.3%) 20 (95.2%)
Nao 1 (2.9%) -
Eu ndo sei 4 (11.8%) 1 (4.8%)
Vocé se sentiu motivado para ler o livro até
o fim?
Sim 29 (85.3%) 19 (90.5%)
Nao 4 (11.8%) 1 (4.8%)
Eu néo sei 1 (2.9%) 1 (4.8%)
O material educativo aborda a questdo da
dor de modo que 0s pais ou responsaveis e
as criangas compreendam o assunto?
Sim 32 (94.1%) 21 (100%)
N&o - -
Eu ndo sei 2 (5.9%) -

O livro sugere agir ou pensar sobre a dor
das criangas?

Sim 34 (100%) 21 (100%)
Nao - -
Eu nao sei - -
Vocé ficou satisfeito com o livro? média + 86+1.0 88+1.7
DP (0-10)

Fonte: O autor (2022)

A versdo 3 da histéria em quadrinhos foi apresentada a 28 criancas
de 8 a 12 anos (56,6% do sexo feminino) com média de idade de 9,7
(DP=1,44) anos. As criancas indicaram estarem satisfeitas (n=11; 39,3%) ou
totalmente satisfeitas (n=14; 50%) com a histéria em quadrinhos. A versao
final em portugués do livro foi apresentada a 16 criangas de 8 a 12 anos
(62,5% do sexo feminino) com média de idade de 9,6 (DP=1,30) anos. As
criangas ficaram totalmente satisfeitas (n=4; 26,7%) ou satisfeitas (n=9; 56,2%)
com a histéria em quadrinhos (Tabela 4). A verséo final em portugués foi
traduzida para o inglés. A capa e algumas ilustragcbes da histéria em

guadrinhos séao apresentadas na Figura 2.



Tabela 4: Avaliacdo do rascunho e da verséao final da historia em

guadrinhos pelas criancas.

Pergunta Versao de Versao final
rascunho (n=16)
(n=28)

Em geral, vocé ficou satisfeito com o

livro?
Totalmente satisfeito 14 (50%) 7 (43.8%)
Satisfeito 11 (39.9%) 5 (31.3%)
N&o satisfeito ou insatisfeito 3 (10.7%) 3 (18.8%)
Insatisfeito - 1 (6.3%)
Totalmente insatisfeito - -

O quanto vocé gostou da

histéria do livro?
Totalmente satisfeito 14 (50%) 4 (26.7%)
Satisfeito 11 (39.9%) 9 (56.2%)
N&o satisfeito ou insatisfeito 3 (10.7%) 3 (18.8%)
Insatisfeito - -
Totalmente insatisfeito - -

O guanto a historia te ajudou a entender

a dor?
Totalmente satisfeito 10 (35.7%) 5 (31.3%)
Satisfeito 12 (42.9%) 7 (43.8%)
N&o satisfeito ou insatisfeito 6 (21.4%) 4 (26.7%)

Insatisfeito
Totalmente insatisfeito

Fonte: O autor (2022)



Figura 2 - Capa e algumas ilustragdes da historia em quadrinhos.

Fonte: O autor (2022).
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4.3. Legibilidade

A historia em quadrinhos foi considerada facil de ler (Flesch Reading
Facility = 84,5) e adequada para a escolaridade de 42 a 62 série (Flesch-Kincaid
Grade Level = 4,5; Gunning Fog index = 5,4).

5. DISCUSSAO

O objetivo deste estudo foi descrever o desenvolvimento a validade
de face e conteudo de um recurso educacional sobre END disponibilizado
gratuitamente em formato de histéria em quadrinhos para criancas. A
legibilidade estimada da hist6ria em quadrinhos foi considerada adequada para
a escolaridade de 4% a 62 série (criancas de 8 a 12 anos). A avaliacdo da
histéria em quadrinhos intitulada “Uma Jornada para Entender a Dor” pelo
painel de especialistas foi considerada adequada em todos os dominios
(conteudo, objetivos, linguagem, ilustracdes, layout, motivacdo e ajuste cultural)
e o0 material foi classificado como altamente adequado (acima de 70%).

Embora a maioria das criancas incluidas no estudo estivesse
totalmente satisfeita ou satisfeita com a histéria em quadrinhos, algumas
criangas (26,7%) ndo acharam que o livro as ajudava a compreender a dor, trés
(18,8%) ndo gostaram da histéria e uma (6,3%) ndo ficou satisfeita com a
versao final da histéria em quadrinhos. Como ndo fornecemos perguntas
abertas as criancas, ndo temos certeza dos motivos das classificacdes baixas.
Seria importante investigar os fatores individuais, como a condi¢cdo de dor da
crianca, idade, sexo ou crencas familiares que podem contribuir para suas
percepcgdes em relagcdo a END. Alguns estudos na literatura mostraram que os
pais sdo importantes influenciadores de crengas, sintomas e comportamento
das criancas com dor cronica (PALERMO, VALRIE and KARLSON, 2014). A
maneira mais adequada de apresentar a historia em quadrinhos desenvolvida
neste estudo, ou seja, com apoio dos pais ou dentro de uma consulta com um
profissional de salde ainda precisa ser esclarecida. Assim, €& importante

avaliar a histéria em quadrinhos em diferentes ambientes, como clinicas e
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escolas e com diferentes niveis de suporte fornecidos por profissionais de
saude de adultos ou outros cuidadores.

Nas ultimas décadas, diferentes intervencdes de END para adultos
com uma ampla gama de condi¢des de dor crbnica foram desenvolvidas. Estas
intervencdes incluiram varios formatos (livros, folhetos, desenhos, videos),
(LOUW, et al., 2016) com diferentes métodos de entrega (individual, pequeno
grupo, grande grupo ou via Internet), (LOUW, et al.,, 2016; LOUW, 2014),
diferentes duracdes da intervencdo (uma sessdo oOu varias sessodes)
(MOSELEY, 2005), bem como usar terminologias diferentes para descrever a
intervencdo (“Explicar a dor”, “Educacdo em neurociéncia terapéutica”,
“‘Educacdo em biologia da dor”, “Educagdo em neurociéncia da dor”)
(MOSELEY and BUTLER, 2015). Em pediatria, o numero de recursos
disponiveis para END ainda € escasso. Recentemente, foi desenvolvido um
jogo de tabuleiro interativo conhecido como Pain Neuroscience Education for
Kids (PNE4Kids). Os autores sugeriram que um programa com PNE4Kids
deveria durar cerca de 40 minutos e abranger as seguintes sec¢fes: o sistema
nociceptivo e sua funcéo, adaptacdes no sistema nociceptivo apéds dor crénica
e a traducdo e aplicacdo do contetdo na vida do paciente (PAS, et al,. 2018). O
PNE4Kids também esta disponivel gratuitamente em
http://www.paininmotion.be/pne4kids.

A evidéncia para a eficacia da educacdo em dor como uma Unica
intervencdo em criangas com dor crbnica ainda ndo existe na literatura. No
entanto, existem algumas aplicacbes promissoras de educacdo em dor néo
apenas em ambientes clinicos, mas também em escolas. Por exemplo, um
estudo investigou a eficacia de um programa de 4 semanas de educacao sobre
dor combinado com exercicios em uma amostra escolar de 43 adolescentes
com dor cervical cronica. Os resultados mostraram que o programa de
educacgéo sobre a dor era viavel e os alunos relataram pequenas melhorias na
intensidade da dor, catastrofizacdo da dor e ansiedade (ADIAS, NETO and
SILVA, 2018). Mas o estudo apresenta algumas deficiéncias metodolégicas,
como o tamanho da amostra pequeno, o grupo controle nao recebeu
tratamento nem atencdo dos terapeutas, e houve um curto periodo de
acompanhamento (5 semanas ap6s a linha de base). Em um ambiente

escolar, Louw et al. (2018) relataram que uma palestra de educacéo sobre dor
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de 30 minutos fornecida a 133 criancas do ensino meédio resultou em um
aumento significativo em seu conhecimento sobre a dor, bem como em
mudancas nas cren¢as mal adaptativas em relacao a dor.

Nosso objetivo foi preencher a lacuna na disponibilidade de recursos
de END para criancas em idade escolar, desenvolvendo um recurso em
formato de quadrinhos para criangas. A maioria dos programas educacionais
para dor crbnica em criangas consiste em um foco de psicoeducacao no
manejo da dor, em vez de explicar a neurociéncia da dor (ROBINS, et al.,
2016). A histoéria em quadrinhos “Uma Jornada para Entender a Dor” foi
desenvolvida considerando uma gama de componentes da END, incluindo
neurofisiologia da dor e fatores cognitivos e comportamentais envolvidos em
experiéncias de dor adaptados para as criancas. Assim, o ponto forte desse
recurso € que ele foi desenvolvido em formato de historia em quadrinhos com
linguagem, historia e personagens apropriados para criangcas em idade
escolar. Dado que criangas com dor crbnica apresentam limitagbes (por
exemplo, absenteismo escolar e menor participacdo em atividades diarias,
esportivas e familiares), este livro pode ser uma ferramenta relevante em
ambientes clinicos, de pesquisa e escolares. No entanto, € importante
destacar que a dor crbnica em criancas deve ser considerada como uma
condicdo de saude complexa que normalmente requer uma abordagem
abrangente e  multidisciplinar, incluindo intervencdes psicoldgicas,
farmacoldgicas e fisicas. O presente recurso esta disponivel gratuitamente em
portugués, inglés, espanhol e alemao em diversos formatos (pdf, flipbook e e-
book) e pode ser acessado ou baixado em

http://pesquisaemdor.com.br/?page id=84.

Este estudo ndo esté isento de limitagbes. Apesar da histéria em
quadrinhos ter sido desenvolvida em portugués e inglés, apenas testamos a
versdo em portugués em uma amostra de pais e filhos brasileiros e nao
realizamos nenhuma validagéo transcultural da versdo final para o inglés.
Também nédo testamos a eficacia da histéria em quadrinhos para mudar
conhecimentos ou comportamentos relacionados ao manejo da dor. Outra
limitacdo que deve ser considerada é o alto nivel geral de escolaridade da
amostra de pais/responsaveis, o que limita o conhecimento da aplicabilidade a

uma amostra com outras caracteristicas educacionais e socioecondmicas. Por
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altimo, o painel de especialistas incluiu apenas psicologos ou fisioterapeutas e,
portanto, as perspectivas de outros especialistas em dor pediatrica ndo foram
incluidas. Dadas essas limitagfes, a historia em quadrinhos precisara de
adaptacdes linguisticas e culturais para ser utilizada em diferentes paises.
Estudos futuros devem investigar se existem diferencas de perspectivas entre
amostras com formacdo educacional mais diversificada. = Recomendamos
também que ensaios clinicos futuros investiguem a eficdcia deste material
educativo em amostras clinicas de criancas em idade escolar com quadros de
dor na modificacdo de crencas e comportamentos relacionados ao
enfrentamento da dor.

Os estudos também podem examinar sua utilidade no ensino da
END em ambientes escolares com criancas saudaveis. Embora tenhamos
usado um formato de histéria em quadrinhos, neste momento, o melhor método
para fornecer END ainda é desconhecido. A entrega por meio de outros tipos
de materiais educacionais (por exemplo, jogos eletronicos, quiz, jogos de
tabuleiro ou videos) continua sendo uma area para estudos futuros. No
entanto, acreditamos que este recurso pode ser um ponto de partida para

contribuir para a educacao em dor das criancas.
6. CONCLUSAO

A historia em quadrinhos sobre educacdo em dor para criancas,
intitulada “Uma Jornada Para Entender a Dor”, foi validada quanto a validade
de face e contetdo por um painel de especialistas, criancas e seus pais ou
responsaveis.

7. CONFLITO DE INTERESSE

Os autores declaram ndo haver conflito de interesses.
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Introduction

Pediatric pain is an increasingly recognized clinical problem. The
prevalence of chronic pain in children and adolescents ranges from
11 to 54% among different clinical conditions and with different
reporting periods.' The cost of childhood chronic pain has been
estimated at $19.5 billion annually in the USA, representing a
substantial economic burden to families and society.? Headache,
abdominal pain, back pain, and musculo- skeletal pain are the most
common types of chronic pain in children.! In some cases, chronic
pain may be a consequence of a chronic disease process, injury or
surgery or, in others, pain occurs without any identifiable cause.®
Regardless of the cause, the experience of chronic pain involves the
interaction between multiple factors including nociceptive,
emotional, cognitive, social, behavioral, and environmental.*-’

Pain education (i.e., modern pain education, pain neuro-
science education, or therapeutic neuroscience education) aims to
address patient misconceptions about the physiology of pain and
also helps to change their maladaptive beliefs and behaviors.® 1!
By explaining that pain is not always related to tissue damage, but
is the result of multiple con- tributors, clinicians hope to change
patient's negative beliefs and improve their knowledge about
pain.®? There- fore, pain education may decrease the high threat
value of pain, fear of movement, catastrophizing thoughts, and pas-
sive behaviors.® A recent systematic review, including adults with
chronic musculoskeletal pain, showed that pain educa- tion reduces
pain, disability, pain catastrophizing, and kine- siophobia in the
short-to-medium-term.*® Despite the positive findings with pain
education, previous studies have only focused on adult
populations.® 417 Pain education can be delivered as a stand-
alone intervention or combined with other treatments.®

Although pain education is well established for adults, less
attention has been devoted to development or evaluation of
educational resources for children, despite the potential for early
intervention in childhood to interrupt a vicious cycle of chronic
pain.*® Indeed, children may have inappropriate beliefs about their
pain and high levels of pain catastrophiz- ing, together which
heightened risk for functional disability.?° In addition, adolescents
with chronic pain and inappropriate pain beliefs tend to adopt
passive coping strategies.?* Pain coping and pain beliefs might be
positively addressed by pain education.?>-?" Currently, evidenced-
based psychological interventions to address maladaptive cognitions
and behavior in children and adolescents include psycho-
education,?® acceptance and commitment therapy,?® biofeedback
ther- apy,®® 3! coping skills training,®? mindfulness-based interven-
tion,® guided imagery,® relaxation therapy,’® and cognitive
behavioral therapy.®>-2° These interventions may address dif- ferent
aspects of pain education, but generally are not focused on
reducing the threat value of pain prior to initiating other
interventions.

Considering the high number of children affected by pain, it is
relevant to develop innovative and accessible methods

of pain education for the pediatric population. The current study
aims to present the development process, and testing for face and
content validity of a structured pain education resource for
children. To the best of our knowledge, this is the first resource
that includes pain education contents in a comic book format
developed specifically for children.

Methods
Study design and ethical considerations

The study consisted of three phases to develop and evaluate pain
education resource for children as follow: (i) develop- ment of the
content for pain educational material, (ii) eval- uation of the
educational material by experts, and (iii) evaluation of the
educational material by the target popula- tion of children with pain
and parents/guardians. The sec- ond phase consisted of a two-
round internet-based modified Delphi poll to obtain consensus from
a group of experts. The process ensured participants remained
anonymous through- out the study. In the third phase, we recruited
children with pain and parents/guardians to evaluate the version-3
(black and white draft) and the final version (colored version) of
the comic book. The study was approved by the Ethics Com- mittee
of Instituto Federal do Rio de Janeiro, Brazil (CAAE:
83265417.0.0000.5268).

Phase 1: development of the comic book

The pain education resource (hereafter referred to as comic book)
was based on a literature review about the content of pain education
and pain self-management strategies.”” The comic book was
developed according to the recommendations for conception and
efficacy of educational tools, considering content, language,
organization, layout, illustration, learn- ing, and motivation.* #?

A professional graphic designer developed a first version
(version-1) of the comic book in Portuguese and English. This
version entitled “A Journey to Learn about Pain” consisted of 40
pages, with dimensions of 210 £ 297mm (A4), comic book
format, black and white, font Comic Sans MS, sizes 12 and 14,
with cover, authorship, and character presentation. The story
described the adventure of three main characters, Clara, Fred, and
professor Dexter. The comic book contained five sections: (1)
characterization of pain as the alarm system of the body, (2) pain
neurophysiol- ogy (neurons, nociceptive system, nociceptive
pathways, up- and down-regulation of the nervous system,
peripheral and central sensitization), (3) cognitive, emotional, and
behavioral factors that might contribute to pain, (4) a sum- mary of
the most important concepts in the book, and (5) a true or false
quiz consisting of affirmative statements about pain adapted from
Pate et al.®
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Phase 2: evaluation of the educational material by experts

In sequence, we conducted a modified Delphi approach to obtain
the experts’ evaluation and suggestions of version-1 of the comic
book. The classic Delphi technique involves open-ended
questions in the first-round questionnaire and having as many
rounds as necessary to achieve consensus. For this study, two
modifications were made: (1) presenting the pain neuroscience
education contents in the comic book in the first round instead of
only having the open-ended questions; (2) defining a pre-
established number of two rounds.

Two authors (FR and LA) selected a convenience sample of
health care professionals including physical therapists, physicians,
psychologists, and occupational therapists to judge the content of
the comic book. There is not a gener- ally accepted definition for
the term ‘expert.” For the pur- pose of this study, ‘experts’ were
defined by meeting at least two of the following criteria: (i)
professional experi- ence in the area of pain education, (ii)
professional experi- ence of more than five years in the
management of pain in children; (iii) has published scientific
papers on pain in chil- dren in the last three years; (iv) has
knowledge on the devel- opment and validation of educational
technologies; and (v) has master's or doctoral degree with
scientific productivity in the area of pain. The exclusion criteria
were: (i) health care professionals who did not respond to the
invitation e- mail within 30 days, and (ii) those who answered the
form incompletely. The sample size of the expert panel followed
the recommendations from Delphi literature (10 to 18
participants).*

An invitation was sent by email to the experts including the
aims of the study, the consent form, and a link to down- load the
comic book and to complete the online survey.

The first round consisted of three parts: (i) demographic data,
(if) questions to evaluate the comic book (i.e., con- tent, language,
illustrations, layout, and design), and (iii) open-ended questions.
Experts were instructed to evaluate the comic book items using a
scale of three levels of agree- ment: adequate, partially adequate,
or inadequate. The questionnaire was developed by the
investigators based on the Suitability Assessment of Materials
(SAM),*> 4 an instru- ment used to evaluate the difficulty and
convenience of edu- cational materials. We also asked experts to
identify in the comic book the presence of the most common
contents used in pain neuroscience education (i.e., pain as an
alarm sys- tem of the body, peripheral receptors, pain and
nociception are not the same, neurons, danger messages to the
brain - spinal pathway, spinal inhibition and facilitation, peripheral
sensitization, central sensitization, plasticity of the nervous system,
psychosocial factors and beliefs contributing to pain, the
importance of staying active, how to deal with pain, and the
importance of sleep hygiene).® % 46 Finally, at the end, there were
five open-ended questions that allowed experts to formulate
suggestions. Answers to the open-ended questions were analyzed
qualitatively by two authors (FR and LN) (physical therapists
with knowledge about pain education and more than 15 years of
experi- ence). Disagreements were resolved by consensus or by arbi-
tration by a third professional from our research team. After the
review process, the same professional graphic designer

drafted version-2 of the comic book, incorporating sugges- tions
from the experts.

In the second round, experts involved in the previous round
received version-2 of the comic book as well as writ- ten feedback
highlighting all modifications included. Experts were asked if there
were missing concepts about pain educa- tion and to provide
suggestions if any content (i.e., text, fig- ures, and layout) should be
excluded/modified. At the end of the second round, we prepared
the black and white ver- sion-3 of the comic book.

Phase 3: evaluation of the educational material by children
with pain and parents/guardians

Social media advertisements (Instagram and Facebook) were posted
to recruit children and families into the study. Parents/guardians
were invited to contact the researchers directly if they were
interested in participating. To be eligi- ble for this study, parents
needed to live with a child (aged 8—12) with chronic pain (i.e.,
persistent [ongoing] and recurrent [episodic] for more than 3
months),*” and be com- fortable using a computer. We instructed
parents/guardians to read the book and confirm if they presented
the book to their child. However, if parents/guardians did not
present the comic book to the child, we still included their evalua-
tion in the analysis as representing the parent perspective. In cases
where both parents and more than one child in a family met the
inclusion criteria, they were allowed to participate in the study
separately.

First, children and parents/guardians evaluated version-3 of the
comic book. Parents/guardians reported on their per- ceptions of
the comic book including the (1) organization,

(2) writing style, (3) illustrations and layout, and (4) motiva- tional
aspect.”® They also rated their overall satisfaction level with the
comic book on an 11-point numerical rating scale ranging from
totally dissatisfied (0) to totally satisfied (10). Children also
reported on their perceptions of the comic book by answering four
questions, “In general, were you satisfied with the book?”, “How
much did you like the story of the book?”, “How much did you like
the messages of the book?”, “How much did the illustrations help
to under- stand pain?” using a facial expression 5-point Likert
scale ranging from zero (totally unsatisfied) to 5 (totally satisfied).
We considered that version-3 was adequate if: (i) most par-
ticipants (>70%) reported positive perceptions according to each
criterion, (ii) satisfaction reached at least 7/10, and

(i) most participants (>70%) indicated to be at least satis-

fied in the questions measured with the Likert scale. If all these
criteria were met, the illustrator prepared the final colored version
of the comic book. Subsequently, children and parents/guardians
evaluated the final color-version of the comic book using the same
criteria described previously.

Data and statistical analysis

The process of validation of the comic book was guided by the
theoretical referential of validity of content and appear- ance, which
describes the percentage of experts who agreed on the content and
appearance of the material. The valida- tion data were entered in
the software Excel for Mac OSX. The material was analyzed
using a checklist composed of seven domains including:
content, objectives, language,
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illustrations, layout, motivation, and cultural adjustment.> Each
item was scored as: 2 (adequate), 1 (partially ade- quate), or O
(inadequate). A total adequacy score was derived from the sum of
the scores obtained, divided by the maximum total score (18 items
= 36 points) and then multi- plied by 100 to obtain a percentage
score, which we inter- preted as follows: 70-100% (superior), 40-
69% (adequate), or 0-39% (not suitable).*? Descriptive statistics
(means, stan- dard deviations [SDs], ranges) were computed for
all varia- bles and are presented in the tables. The readability was
estimated using the Gunning Fog index, the Flesh Reading Ease,
and the Flesch-Kincaid Grade level. The Gunning-Fog index is a
measure of text readability based upon sentence length and
difficult words in a passage. The Flesch Reading Ease ranges from
0 to 100, with a lower score indicating more difficult to read. It
uses sentence length and polysyl- labic words to determine
difficulty to read. A score of 70 or above is considered “easy.”™° The
Flesch-Kincaid Grade level has been the most used to assess the
readability of a text and its result estimates the years of study
necessary for proper understanding of the text (e.g., 8.0 = 8th
grade). Illustrations and other graphic objects were not included in
the readability analysis. Written text was copied and pasted into
Python for analysis. All readability scores were calcu- lated using
the package ‘textstat 0.6.2” on Python.

Results
Evaluation of the educational material by experts

We invited 20 healthcare professionals to review the draft version
of the comic book. Three professionals did not answer our
invitations and the final sample consisted of 17 pain specialists.
The expert panel consisted of 10 women and 7 men and had a
mean § SD age 38.8 § 8.95 years (range=26 to 60). The majority
of the health professionals were physical therapists (n=11; 64.7%),
had doctoral degrees (n=10; 58.8%), and were working as both
clinicians and researchers (n=9; 52.9%), and had a mean of 13.82 §
8.58 years (range=2 to 30) of professional experience (Table 1).

The results of the expert panel evaluation of the comic book
are shown in Table 2.

Figure 1 represents the pain neuroscience education com- ponents
identified by the members of the expert panel within the comic book.
In the draft version, all components were identified by more than
70% of the members of the expert panel. The main suggestions
recommended by the expert panel and modifications for the final
version of the comic book are presented in the supplementary
material.

Evaluation of the educational material by children with
pain and parents/guardians

The evaluation of version-3 of the comic book was per- formed
by 28 (82.4%) parents and 6 (17.6%) guardians; 30

females (88.2%) and 4 males (11.8%); 32 (94.1%) parents had a
higher education level, and the mean age was 37.5 §

6.87 years (range=20 to 51). The final version of the comic book
was evaluated by 21 adults (female =20; 95.2%) with 17 parents
(81.0%) and 4 guardians (19.0%). Most of the adults had a higher
education level (n=15; 71.4%). The evaluation

Tablel  Sociodemographic characteristics (expert panel).
Variables Expert panel (n=17)
Age, mean § SD (years) 38.8 § 8.95
Sex, n (%)
Male Female 7 (41.2%)
Profession, n (%) 10 (58.8%)
Physical therapist
Psychologist 11 (64.7%)
Country, n (%) 6 (35.3%)
Brazil
United States of America Netherlands 11 (64.7%)
Belgium 3 (17.6%)
Main professional role in pain, n (%) 1(5.9%)
Clinician 2 (11.8%)
Researcher
Both 2 (11.8%)
Academic degree, n (%) 6 (35.3%)
Master degree 9 (52.9%)
Doctoral degree
Experience, mean § SD years 7 (41.2%)
10 (58.8%)
13.8 § 8.58

of the comic book by parents/guardians is presented in
Table 3.

Version-3 of the comic book was presented to 28 children
ranging from 8 to 12 years old (56.6% female) with a mean age of
9.68 § 1.44 years. Overall, most children were satis- fied (n=11;
39.3%) or totally satisfied (n=14; 50%) with the story of the comic
book. The final Portuguese version of the book was presented to 16
children ranging from 8 to 12 years old (62.5% female) with a mean
age of 9.6 § 1.30 years. Chil- dren were totally satisfied (n=4;
26.7%) or satisfied (n=9; 56.2%) with the story of the comic book
(Table 4). The final Portuguese version was translated into English
and the cover and some illustrations of the comic book are
presented in Supplementary material.

Readability

The comic book was considered easy to read (Flesch Reading ease =
84.47) and was suitable for grades 4 to 6 educational level (Flesch-
Kincaid Grade Level = 4.5; Gunning Fog index = 5.41).

Discussion

The aim of this study was to describe the development, and testing
for face and content validity of a freely available educational
resource about pain in a comic book format for children. The
estimated readability of the comic book was considered suitable
for grades 4 to 6 educational level (chil- dren ranging from eight to
12 years). The evaluation of the comic book entitled “A Journey to
Learn about Pain” by the expert panel was considered adequate in
all domains (con- tent, objectives, language, illustrations, layout,
motivation, and cultural adjustment) and overall ratings classified
the resource as highly suitable material (above 70%).
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Table 2

Expert panel ratings of the pain education resource.

Domains (score range)

Expert Panel (n = 17)

Adequate Partially adequate Inadequate Score mean § SD
1. Content (0-4) 3.64 § 0.60
1.1 The objective is clear, facilitating immediate 14 (82.4%) 3 (17.6%) - -
comprehension of the material?
1.2 The content addresses behavioral informa- tion 14 (82.4%) 3 (17.6%) - -
that helps children to understand pain?
2. Objectives (0-2) 1.88 § 0.33
2.1 The material proposal is limited to the 15 (88.2%) 2 (11.8%) - -
objectives?
3. Language (0-10) 8.64 § 2.02
3.1 The reading level is appropriate for the 13 (76.5%) 3 (17.6%) 1(5.9%) -
reader's comprehension?
3.2 The style of conversation facilitates the 14 (82.4%) 3 (17.6%) - -
understanding of the text?
3.3 The information is clearly transmitted? 13 (76.5%) 3(17.6%) 1(5.9%) -
3.4 The vocabulary uses common words? 11 (64.7%) 5 (29.4%) 1 (5.9%) -
3.5 The learning is facilitated by topics? 15 (88.2%) 1 (5.9%) 1(5.9%) -
4. lllustrations (0-6) 508§ 1.12
4.1 The cover captures the reader's attention and 11 (64.7%) 6 (35.3%) - -
expresses the purpose of the material?
4.2 The illustrations present fundamental visual 10 (58.8%) 6 (35.3%) 1(5.9%) -
messages so that the reader can understand the main
outlines by himself?
4.3 The illustrations are relevant? 14 (82.4%) 3(17.6%) - -
5. Layout (0-4) 3.82§ 0.39
5.1 The organization of the material is 16 (94.1%) 1 (5.9%) - -
adequate?
5.2 The size and type of font promote an enjoy- able 15 (88.2%) 2 (11.8%) - -
reading experience?
6. Motivation (0-6) - - - 5.47 § 0.87
6.1 Interaction occurs between text and/or fig- ures 15 (88.2%) 1 (5.9%) 1(5.9%) -
and the reader. Facilitates problem solv- ing,
making choices, and/or demonstrating skills?
6.2 The desired behavior patterns are modeled or
well demonstrated? 14 (82.4%) 3(17.6%) - -
6.3 There is a motivation for self-efficacy? 14 (82.4%) 3(17.6%) - -
7. Cultural adjustment (0-4) - - - 3.11§111
7.1 The material is culturally appropriate to the logic, 9 (52.9%) 7 (41.2%) 1(5.9%) -
language, and experience of the public?
7.2 Displays culturally appropriate images and 12 (70.6%) 4 (23.5%) 1 (5.9%) -
examples?
Total score (0-36) - - - 31.58 § 3.48
Total score (0-100%) - - - 87.74 § 9.67

Although most children included in the study were totally
satisfied or satisfied with the comic book, some children (26.7%)
did not find that the book helped them to under- stand pain, three
(18.8%) did not like the story, and one (6.3%) was not satisfied
with the final version of the comic book. Because we did not
provide any open-ended questions to children, we are unsure of the
reasons for the low ratings. It will be important to further study the
individual factors such as the child's pain condition, age, sex, or
family beliefs that may contribute to their perceptions of pain
education. Some studies in the literature have shown that parents
are important influencers of beliefs, symptoms, and functioning

in children with chronic pain.>® The best method to present the
comic book developed in this study, that is, as a stand- alone
approach with parental support or within a health care visit still
needs to be clarified. Thus, it is important to evaluate the comic
book in different settings such as clinics and schools, with different
levels of support provided by adult health care providers or other
caregivers.

In the last few decades, different pain education inter- ventions
for adults with a wide range of chronic pain condi- tions have been
developed. These have included various formats (books, booklets,
drawings, videos),® delivery meth- ods (one-to-one, small group,
large group, or via the

38



F. Reis, T.M. Palermo, L. Acalantis et al.

18 17 17 17 17
16 15 15
14 14 14 14 14 ] =

14 = 13 = Wl ] —

12

10
8
6
4
2
0

S o ) N Q> Q& & < o 2
08\ .@‘ fo& &o(‘ A o 0 \Q’& Ng 'C\ Q’b\ \Q’(\
0 R 9 » N 2 A2 S < 2 o &
@ & & & & N & N > A & &

& & 2 P o & & 2 > Q

& & LAl A A A

< S 2 & 5 & & © & ¥
& ¥ e & * & ¢ o e > &
‘} \\Q « o(\ \" . o(\ 0\’ Q/Q \7’0' @(\b \_O 60
oV Q¥ O A R & F > L4 ot &
& R & N & N & ° ¥ &
> e 0 S S A o ) @Q &
> oY o o g S o’ N N
o b(\ o & ?}'b c‘,'\-\b *6\ & &
& S & & & &%
& S 5o C
> » o ]
] Q? &
‘é‘
<
&
>
Q
Figure 1 Frequency of the pain neurophysiology components identified by the expert panel (n =17 experts).

Internet),® ! length of intervention (one session or multiple
sessions),> as well as using different terminology to describe the
intervention  (“Explain  pain”,  “Therapeutic  neuroscience
education”, “Pain biology education”, “Pain neuroscience
education”).®® In pediatrics, the number of resources specifically
designed to provide pain education available for clinical practice
and research remains scarce. One exception is an interactive board
game known as Pain Neuroscience Education for Kids
(PNE4Kids). The authors suggested that a program with
PNE4Kids lasts about 40 minutes and covers the following
sections: the nociceptive system and its function, adaptations in
the nociceptive sys- tem following chronic pain, and the translation
and applica- tion of the content into the patient's life.>* PNE4Kids
is also freely available for clinicians and researchers at http:/
www.paininmotion.be/pne4kids.

The evidence for the effectiveness of pain education as a single
intervention in the pediatric population with chronic pain is still
lacking in the literature. However, there are some emerging
promising applications of pain education not only in clinical
settings but also in schools. For example, one study investigated the
effectiveness of a 4-week program of pain education combined
with exercise in a school-based sample of 43 adolescents with
chronic neck pain. Findings showed that the pain education
program was feasible and children reported small improvements in
pain intensity, pain catastrophizing, and anxiety.>> But the study
presents some methodological shortcomings such as the small
sample size, the control group received no treatment nor attention
from

the therapists, and there was a short follow-up period (5 weeks
after the baseline). In a school setting, Louw et al.*® reported that a
30-minute pain education lecture provided to 133 middle school
children resulted in a significant increase in their knowledge of
pain as well changes in mal- adaptive beliefs regarding pain.
Further research is needed using more rigorous study designs to
evaluate the efficacy of pain education in children.

We aimed to fill the gap in availability of pain education
resources for school-aged children by designing a comic book
format resource for children. Most educational pro- grams for
pediatric chronic pain consist of a psycho-educa- tion focus on
pain management rather than explaining pain neuroscience® or
use materials developed for parents.>® % The “Journey to Learn
about Pain” was developed consider- ing a range of components of
pain education including pain neurophysiology and cognitive and
behavioral factors involved in pain experiences delivered directly
to children. The major strength of this resource is that it was
developed in a comic book format with language, story, and
characters appropriate for school age children. Given that children
with chronic pain often have significant problems with func- tioning
(e.g., school absenteeism, and lower participation in daily, sports, and
family activities) this book might be a rele- vant tool in clinical,
research, and school settings. However, it is important to highlight
that severe chronic pain in chil- dren must be considered as a
complex health condition that typically requires a comprehensive
and multidisciplinary  approach, including psychological
interventions, as well as
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Table 3 Ratings of the draft and the final version of the comic
book by parents / guardians.
Domain Draft version Final version
(n=34) (n=21)
1. Organization
Did the cover catch your
attention?
Yes 24 (70.6%) 17 (81%)
No 4(11.8%) -
I don't know 6 (17.6%) 4 (19%)
Is the content sequence
(story) adequate?
Yes 31 (91.2%) 20 (95.2%)
No - -
I don't know 3(8.8%) 1 (4.8%)
Is the structure of the book
organized?
Yes 32 (94.1%) 20 (95.2%)
No - -
1 don't know 2 (5.9%) 1 (4.8%)
2. Writing style
As for the understanding of
the sentences, they are:
Easy to understand 34 (100%) 20 (95.2%)
Hard to understand - 1 (4.8%)
1 don't know - -
Written content is:
Clear 34 (100%) 21 (100%)
Confusing - -
1 don't know - -
The text is:
Interesting 33(97.1%) 19 (90.5%)
Not interesting 1(2.9%) -
I don't know - 2 (9.5%)
3. lllustrations and layout
The illustrations are:
Simple 33(97.1%) 20 (95.2%)
Complicated 1(2.9%) -
I don't know - 1(4.8%)
Do the illustrations com-
plement the text?
Yes 34 (100%) 21 (100%)
No = =
1 don't know - -
Avre the pages organized?
Yes 33(97.1%) 21 (100%)
No 1(2.9%) -
I don't know - -
4. Motivation
In your opinion, any par-
ent/guardian who read this
book will under- stand what
it is about?
Yes 29 (85.3%) 20 (95.2%)
No 1(2.9%) -
1 don't know 4 (11.8%) 1 (4.8%)

Did you feel motivated to
read the book to the end?

Table3  (Continued)
Domain Draft version Final version
(n=34) (n=21)
Yes 29 (85.3%) 19 (90.5%)
No 4(11.8%) 1(4.8%)
I don't know 1(2.9%) 1 (4.8%)
Does the educational
material address the issue
of pain so that parents or
guardians and children
under- stand the issue?
Yes
No 32 (94.1%) 21 (100%)
1 don't know = =
Does the book suggest act- 2(5.9%) =
ing or thinking about
children's pain?
Yes
No 34 (100%) 21 (100%)
1 don't know - -
Were you satisfied with - -
the book? mean § SD 8.6§ 1.0 8.88§ 17

(0-10)

pharmacological, and physical and occupational therapies. The
present resource is freely available in Portuguese and English, in
different formats (pdf, flipbook, and e-book) and it can be accessed
or downloaded at http://pesquisaemdor. com.br/?page_id=84.

This study is not free of limitations. Despite the comic book
having been developed in Portuguese and English, we only tested
the Portuguese version in a sample of Brazilian parents and
children and we did not perform any transcul- tural validation of
the final version into English. We also did not test the effectiveness
of the comic book for changing knowledge or behaviors related to
pain management. Another limitation that should be considered is
the overall high level of education of the parent/guardian sample,
which limits knowledge of the applicability to a broader range of
family educational and socioeconomic characteris- tics. Last, the
expert panel only included psychologists or physical therapists
and thus the perspectives of other pedi- atric pain specialists were
not included. Given those limita- tions the comic book will need
language and cultural adaptations to be used in different countries.
Future studies should investigate if there are any differences in
perspec- tives among samples with more diverse educational
back- grounds. We also recommend that future clinical trials
investigate the effectiveness of this educational material in clinical
samples of school-aged children with pain conditions in modifying
beliefs and behaviors related to coping with pain; studies may also
examine its utility in teaching pain education in school-based
settings with healthy children. Although we used a comic book
format, at this time, the best method to deliver pain
neurophysiology education is unknown. Delivery via other types
of educational materials (e.g., electronic games, quiz, board
games, or videos)
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Table 4 Ratings of the draft and the final version of the comic
book by children.
Question Draft version Final version
(n=28) (n=16)
In general, were you sat-
isfied with the book?
Totally satisfied Satisfied 14 (50%) 7 (43.8%)
Not satisfied or 11 (39.9%) 5(31.3%)
unsatisfied 3(10.7%) 3(18.8%)
Unsatisfied Totally
unsatisfied - 1(6.3%)
How much did you like the - -
story of the book?
Totally satisfied
Satisfied 14 (50%) 4(26.7%)
Not satisfied or 11 (39.9%) 9 (56.2%)
unsatisfied 3(10.7%) 3(18.8%)
Unsatisfied Totally
unsatisfied - -
How much did the story help - -
you to understand pain?
Totally satisfied
Satisfied
Not satisfied or 10 (35.7%) 5 (31.3%)
unsatisfied 12 (42.9%) 7 (43.8%)
Unsatisfied Totally 6 (21.4%) 4(26.7%)
unsatisfied

remain an area for further studies. Nevertheless, we believe that this
resource could be a starting point contributing to the delivery of
pain education for children.

Conclusion

The comic book about pain education for children, entitled “A Journey
to Learn about Pain,” was validated for face and con- tent validity by
an expert panel, and children and their parents. Further work is
needed to evaluate the comic book as a resource in school-age children
to understand whether it may increase pain knowledge and/or modify
beliefs about pain.
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