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ESTRATEGIAS DE EDUCAGAO EM DOR PARA CRIANGAS: UMA REVISAO DE
ESCOPO

RESUMO
Introdugao: Educagdo em Neurociéncia da Dor (END) é um recurso utilizado em
adultos com dor cronica, com objetivo de diminuir o valor de ameaca por meio de
modificagdes comportamentais. Apesar da dor crénica ser prevalente em criangas e
adolescentes, o desenvolvimento e utilizagcdo de estratégias de END direcionadas a
esta populagdo é bem menos abordado em comparagao a populagao adulta.
Objetivo: O objetivo deste estudo foi identificar conteudos e formas de entrega de END
para criangas disponiveis na literatura.
Métodos: Este estudo se caracteriza como uma revisdo de escopo, e foi baseado nas
recomendacgdes do Joanna Briggs Institute. As bases utilizadas para a busca foram
PubMed, EMBASE, PEDro, Scopus, Web of Science, Cochrane Library, PsycINFO e as
bases de registro de ensaios clinicos como o clinicaltrials.org. Dois revisores
independentes realizaram a triagem de titulos, resumos e artigos completos, seguida
da extracdo dos dados. Foram considerados estudos que incluiram END para criangas
e adolescentes, de 5 a 17 anos, com dor cronica em diversos contextos. Considerou-se
estudos quantitativos, qualitativos de métodos mistos, relatos de casos, revisdes
sistematicas, ensaios clinicos e estudos de viabilidade.
Resultados: Um total de 719 estudos foram triados, onde 145 duplicatas foram
removidas, totalizando 574. O rastreio de titulos e resumos identificou 39 artigos. Apds
uma analise detalhada do texto, a amostra final foi composta por 8. Os conteudos mais
mencionados nas abordagens foram estratégias de automanejo e tratamento, fatores
biopsicossociais, modulacdo da dor, respostas enddcrinas, nocicepgao, dor como
sistema de alarme, sensibilizacdo central e periférica, prevaléncia e impacto na vida,
definicdo e tipos de dor. As formas de entrega se resumiram em apresentagdo de
slides, video e histéria em quadrinhos, com duracéo de sessao entre 10-30 minutos. O
ambiente escolar foi mais prevalente como contexto.
Conclusao: Os principais resultados relatados foram aumento no conhecimento,
diminuigao da incapacidade, modificacbes de crencas e promog¢ao de comportamentos
de enfrentamento adequados.
Palavras-chave: Dor cronica; Criangas; Adolescente; Educacdo de Pacientes como

assunto



PAIN EDUCATION STRATEGIES FOR CHILDREN: A SCOPE REVIEW

ABSTRACT
Introduction: Chronic pain is prevalent among children and adolescents. The
development and implementation of Pain Neuroscience Education (PNE) strategies
tailored to this population remains overlooked in contrast to the adult population.
Objective: This study sought to identify the content and delivery methods of PNE for
children and adolescents available in the literature.
Methods: We systematically searched PubMed, EMBASE, PEDro, Scopus, Web of
Science, Cochrane Library, PsycINFO, and clinical trial registration databases. Two
independent reviewers assessed titles, abstracts, and full articles. Inclusion criteria
consisted of studies that involved PNE for children and adolescents aged 5 to 17 years
experiencing chronic pain in various contexts. We focused on children with primary
chronic pain, chronic musculoskeletal pain, and chronic postoperative pain who
received PNE interventions, either alone or with self-motivational approaches.
Results: A total of 719 studies were initially reviewed. Following the removal of
duplicates and a thorough text analysis, the final sample comprised 8 studies. The most
frequently mentioned topics in these studies included self-management and treatment
strategies, biopsychosocial factors, pain modulation, endocrine responses, nociception,
pain as an alarm system, central and peripheral sensitization, prevalence and its impact
on daily life, as well as the definition and various types of pain. The methods of
delivering the interventions were primarily limited to slideshows, videos, and comics,
with each session lasting between 10 to 30 minutes. The school environment was the
most common setting for these interventions.
Conclusion: Our review demonstrates the diversity in PNE content, delivery methods,
and intervention dosages among the included studies. Feasibility and efficacy studies
tailored to children and adolescents with chronic pain remains overlooked.

Keywords: Chronic pain; Children; Adolescent; Patient Education How subject
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1.INTRODUCAO

A dor crbnica pode ser considerada uma condi¢cdo clinica prevalente em
criancas e adolescentes (ambos referidos como criancas ao longo do texto) (KING et
al., 2011) que leva a um impacto substancial na saude mental, fisica e na qualidade
de vida relacionada a satde (MIRO et al., 2023). Estima-se que uma em cada quatro
criangas tera um episédio de dor crénica com duragdo de trés meses ou mais
(COAKLEY; WIHAK, 2017). A dor crbnica em criangcas quando mal gerenciada
impacta as atividades escolares, de lazer, a interagdo social. Além disso, a dor
altera o funcionamento familiar gerando sofrimento para a crianga e para a familia e
um custo econémico significativo (COAKLEY; WIHAK, 2017; GROENEWALD et al.,
2014; GROENEWALD; GILES; PALERMO, 2019; HURLEY-WALLACE et al., 2019;
KANSTRUP et al.,, 2016; LIEGL et al., 2016). Os tipos mais frequentes de dor
crbnica em criancas sao cefaleia, dor abdominal, dor nas costas e a dor
musculoesquelética (KING et al., 2011). Em alguns casos, a dor pode ser decorrente
de uma doencga cronica, lesao ou procedimento cirurgico, mas também pode nao ter
uma origem especifica sendo classificada como idiopatica (FRIEDRICHSDORF et
al., 2016). Independentemente da causa, a ciéncia contemporanea da dor destaca
que a experiéncia de dor crénica pode ser modulada por fatores bioldgicos,
psicolégicos e sociais, tanto em criangas/adolescentes quanto em adultos
(FRIEDRICHSDOREF et al., 2016; REIS et al., 2022b).

A abordagem da dor crénica baseada exclusivamente na presenca de um
dano tecidual persistente ou uma doenga, vem sendo largamente criticada pela
visdo limitada da experiéncia de dor (NIJS et al., 2013). A dor crénica em criangas
deve ser compreendida em um aspecto mais ampliado considerando os fatores
biopsicossociais em que essa crianga esta exposta (incluindo idade, sexo, disturbios
do sono, inatividade fisica, ansiedade, depressao, funcionamento familiar e posicéo
socioecondémica); e também deve ser interpretada de forma diferente da dor nos
adultos, pelas questdes de desenvolvimento e maturagdo que ocorrem nessa fase -
e impactam diretamente na forma e em como as criangas processam a dor.
(COAKLEY; WIHAK, 2017; FRIEDRICHSDORF et al.,, 2016; LIOSSI; HOWARD,
2016; MOSELEY; BUTLER, 2015; PALERMO; VALRIE; KARLSON, 2014; ROBINS
et al., 2016). A abordagem adequada da dor pode ajudar a modificar a sua trajetoria
a longo prazo, assim como favorecer o desenvolvimento de estratégias de
enfrentamento mais adequadas (COAKLEY; WIHAK, 2017). Por outro lado, as
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criangas que sofrem de dor mal gerenciada tém um risco maior de ter dor crénica
durante a vida adulta (HARRISON et al., 2019; SMITH et al., 2017; SMITH; RUSSO;
SANTAYANA, 2021; WALKER et al., 2012) assim como uma redug¢ao na expectativa
de vida (KASHIKAR-ZUCK et al., 2014).

A educagao em neurociéncia da dor (END), € um recurso que vem sendo
aplicado na populagéo adulta com o objetivo de diminuir as crengas disfuncionais
relacionadas a dor e o valor de ameaga da dor (HEATHCOTE et al., 2019; PATE et
al., 2018; REIS et al., 2022a). A END visa ensinar sobre os conceitos da
neurofisiologia da dor aplicada ao contexto do individuo (COAKLEY; WIHAK, 2017;
LOUW et al., 2011; REIS et al.,, 2022a), com uma linguagem comum entre o
profissional e o paciente (ROBINS et al., 2016). Levando em consideragao o objetivo
da END e que, intervengbes precoces durante a infancia parecem ser benéficas a
longo prazo, a END pode ser uma grande aliada para diminuir os impactos da dor
cronica durante a vida adulta (ICKMANS et al., 2022). Entretanto, as evidéncias
atuais sdo em sua maioria de adultos, dificultando sua implementagao na populagao
infantil. Os conteudos da END tém como base a forma como o cérebro processa a
dor e a modificacdo para um conceito de que a dor crénica ocorre mesmo sem a
presenca de dano tecidual ou pode ser desproporcional a extensdo do dano
(COAKLEY; WIHAK, 2017).

A END pode ser aplicada de diversas maneiras, incluindo uso de metaforas,
videos, cartilhas, jogos e websites (LOUW et al., 2016). No entanto, € importante
que a forma de entrega da END considere caracteristicas especificas como idade,
escolaridade e cultura da populagdao em que sera aplicada (REIS et al., 2022a).
Apesar das evidéncias atuais provenientes de estudos que incluiram adultos com
dor crénica, ainda existe uma lacuna na literatura em relacdo aos conteudos e as
formas de entrega da END para criangas (ECCLESTON, 2003; ICKMANS et al.,
2022; KAMPER et al.,, 2016; PAS et al., 2018) uma vez que, como dito
anteriormente, grande parte dos conteudos existentes sdo adaptados para adultos,
tanto na abordagem da END, como nas ferramentas de medida de desfecho. Assim,
0s objetivos dessa revisdo de escopo sédo: (i) identificar os conteudos da END para
criancas utilizados na literatura, (ii) identificar as formas de entrega da END para
criangas, (iii) apresentar o contexto em que a END foi aplicada e (iv) os resultados

obtidos.


https://www.zotero.org/google-docs/?broken=LijDGO
https://www.zotero.org/google-docs/?broken=LijDGO
https://www.zotero.org/google-docs/?broken=IXGjEX
https://www.zotero.org/google-docs/?broken=GUE5YU
https://www.zotero.org/google-docs/?broken=GUE5YU
https://www.zotero.org/google-docs/?broken=nIRand
https://www.zotero.org/google-docs/?broken=nIRand
https://www.zotero.org/google-docs/?broken=f4KTEU
https://www.zotero.org/google-docs/?broken=WC9RTj
https://www.zotero.org/google-docs/?broken=PIJd2P
https://www.zotero.org/google-docs/?broken=STnYTb
https://www.zotero.org/google-docs/?broken=xkkbZi
https://www.zotero.org/google-docs/?broken=xkkbZi

14

2.METODOS

Esta revisdo de escopo foi conduzida de acordo com a metodologia do
Joanna Briggs Institute (JBI) (PETERS et al., 2015). A apresentag¢ao dos resultados
seguiu as recomendacdes do Preferred Reporting ltems for Systematic reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) (TRICCO et al.,
2018). O protocolo desse estudo foi previamente registrado no Open Science
Framework (DOI: 10.17605/OSF.I0/85EQX).

2.1 Critérios de Incluséo e Exclus&o:

Os estudos foram selecionados e excluidos de acordo com os seguintes
critérios de Populagéao-Conceito-Contexto para revisdes de escopo (PETERS et al.,
2015). Nao houve exclusdo com base em fatores regionais, de género,

socioculturais ou de idioma.

Populagédo: Foram considerados estudos que incluiram criangas com idade entre 5
a 17 anos na linha de base (uma vez que, a maioria dos estudos com adultos
consideram a idade a partir de 18 anos), com dor crénica ou recorrente (com
duragdo maior que trés meses) ou dor no momento da intervencédo. Os estudos
deveriam incluir criangas com dor crdnica idiopatica, dor abdominal, dor
musculoesquelética crbénica e dor crénica pds-operatéria, submetidos a estratégias
de END associadas ou nao a outros tipos de intervengcbes como automotivacionais,
exercicios fisicos, hipnoterapia, etc. Foram excluidos estudos que incluiram
criangas com dor perioperatéria, dor oncoldgica, e aqueles que foram realizadas
exclusivamente intervengbes psicolégicas, como a terapia cognitivo
comportamental e a terapia de aceitacdo e compromisso. Também foram excluidos

estudos que nao relataram as medidas de desfecho avaliadas pés entrega de END.

Conceito: Foram consideradas estratégias de END aquelas que tinham como
objetivo explicar aos pacientes os processos bioldgicos e fisioldgicos envolvidos em
uma experiéncia de dor (MOSELEY; BUTLER, 2015; NIJS et al., 2013; ROBINS et
al., 2016). Essas informacgdes poderiam ou ndo serem apresentadas em conjunto
com estratégias de enfrentamento automotivacionais. As estratégias de

enfrentamento automotivacionais sdo aquelas que se concentram especificamente
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em educar as pessoas sobre habilidades cognitivas e comportamentais para lidar
com a dor e ajuda-las a se envolverem mais ativamente no gerenciamento de sua
dor (KROON et al., 2014). Elas incluem quatro componentes principais: (1) uma
l6gica que associa a dor a padrdes de respostas cognitivas, emocionais e
comportamentais, (2) treinamento em habilidades, como desvio de atencao (por
exemplo, relaxamento), (3) reestruturagdo cognitiva e (4) padrboes de atividade e
estilo de vida (KROON et al., 2014).

Contexto: Esta revisdo considerou estudos conduzidos ou implementados em
criangas com dor crénica em ambientes comunitarios, escolares, clinicas, hospitais,

em domicilio e centros de desenvolvimento infantil.

2.2 Estratégia de Busca:

A estratégia de busca teve como objetivo localizar estudos publicados em
periddicos com revisdo por pares. A busca foi realizada nas bases de dados
PubMed, EMBASE, PEDro, Scopus, Web of Science, Cochrane Central Register of
Controlled Trials (CENTRAL) (via the Cochrane Register of Studies Online),
PsycINFO e as bases de registro de ensaios clinicos como o clinicaltrials.org. As
palavras-chaves incluiram “dor”, “educacado em dor”, e “criangas” (Tabela 1). A
estratégia de busca, incluindo todas as palavras-chave e termos de indexagéo
identificados, foi adaptada para cada base de dados e/ou fonte de informagao
incluida. A lista de referéncia de todas as fontes de evidéncia incluidas foi
selecionada para estudos adicionais. A busca foi realizada em 20 de janeiro de
2023.

Tabela 1: Estratégia de busca.

Busca Estratégia
#1 Pain OR Chronic Pain
#2 Patient Education as Topic OR

Patient Education OR Education of Patients
OR education OR neuroscience pain
education OR neurobiology pain education
OR neurophysiology pain education OR pain
education OR pain science OR modern pain
education OR therapeutic neuroscience
education


https://www.zotero.org/google-docs/?broken=89Pypp
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#3 Child OR children OR child* OR boy* OR girl*
OR Adolescent OR Adolescence OR Teen OR
Teenagers OR Teenager OR Youth OR
adolescent* OR teen*

#4 #1 AND #2 AND #3

2.3 Tipos de Fontes:

A pesquisa incluiu artigos quantitativos, qualitativos, de métodos mistos,
relatos de casos, revisdes sistematicas, ensaios clinicos e estudos de viabilidade

publicado em revistas com revisao por pares.

2.4 Selecéao dos estudos:

Apods a busca, todos os estudos identificados foram agrupados, importados
para o Ryyan (OUZZANI et al., 2016) e as duplicatas foram removidas. Os titulos e
resumos foram selecionados por dois revisores independentes (JR e LA) para
avaliagdo em relacdo aos critérios de inclusdo para a revisdo. As fontes
potencialmente relevantes foram recuperadas na integra. O texto completo dos
estudos selecionados foi avaliado detalhadamente em relacdo aos critérios de
inclusdo por dois revisores independentes (JR e LA). Os motivos de exclusdo de
fontes de evidéncia no texto completo que nédo atenderam aos critérios de incluséo
foram registrados. Os desacordos que surgiram entre os revisores em cada etapa do
processo de selegcdo foram resolvidos por meio de discussdao ou por um terceiro

revisor.

2.5 Extracéo dos dados:

Os dados dos artigos incluidos nesta revisdo de escopo foram extraidos por
dois revisores independentes (JR e LA), usando uma ferramenta de extragdo de
dados desenvolvida pelos proprios autores utilizando o software Microsoft Excel. Os
dados extraidos incluiram: autores, ano da publicacdo, local, caracteristicas da
amostra (numero de participantes, idade, sexo), condicdo de saude, conteudo

utilizado na educacado em dor, desenho do estudo, contexto, desfechos avaliados,
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duracao e acompanhamento do estudo, principais resultados, abandono e efeitos
adversos. Os desacordos entre os revisores foram resolvidos por meio de discussao

Ou com um terceiro revisor.

2.6 Analise dos dados e apresentagéo:
Os resultados estdo apresentados de forma descritiva em tabelas baseadas

na ferramenta de extragao de dados.

3.RESULTADOS

Foram identificados um total de 719 estudos. Destes, 145 estudos duplicados
foram excluidos, totalizando 574. O rastreio de titulos e resumos identificou 39
artigos potenciais. Apés uma analise detalhada do texto completo dos estudos
selecionados, a amostra final foi composta por oito estudos. O fluxograma do
processo de selecao dos estudos assim como os principais motivos de exclusao

estdo apresentados na Figura 1.

=} . _ . .
m Registos identificados por meio de
m .
o pesquisa nos bancos de dados
b .
= (n=716)
@
= I
S I
P
Registos apds remocao de duplicatas
(n=574)
E
(]
[=Ti]
i)
=
Referéncias triadas Referéncias excluidas
._h. — -
(n=39) (n=535)
|
S
@
o
E Titulos selecionados para [Estugi]sl excluidos apos a leitura completa
= . n=21}:
) leitura completa t—= | « causa da dor (n = 3)
%’ (n=29) » Conteddo END [n = 4)
* Desenha de estudo (n = 2)
| # Desfecho (n=1)
—_— * |dade (n=7]
= |ntervencdo psicoldgica/TCC (n=4)

Estudos incluidos nesta
revisio
(n=28§)

Incluidos
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Figura 1 — Fluxograma PRISMA-ScR apresentando o processo de selecédo dos estudos e inclusdo na

revisao de escopo.

3.1 Caracteristicas dos estudos incluidos:

Dos oito estudos incluidos nesta revisao (n = 8), quatro foram realizados nos
Estados Unidos (LOUW, 2019; LOUW et al., 2018, 2019, 2020), dois na Alemanha
(KISLING et al., 2021; WAGER et al., 2018), um na Espanha (MARTI et al., 2021) e
um no Brasil (REIS et al., 2022a). Foram identificados quatro ensaios clinicos
(KISLING et al., 2021; LOUW, 2019; LOUW et al., 2019, 2020), dois estudos tipo
série de casos (LOUW et al., 2018; MARTI et al., 2021), um estudo transversal
(REIS et al., 2022a) e um estudo de viabilidade (WAGER et al.,, 2018). O
recrutamento das criangas foi realizado em escolas (n=7) (KISLING et al., 2021;
LOUW, 2019; LOUW et al., 2018, 2019, 2020; MARTI et al., 2021; WAGER et al.,
2018) ou pela internet (n=1) (REIS et al., 2022a). Em relac&o a idade, um estudo
incluiu criangas com média de idade menor de 10 anos (REIS et al., 2022a), e, em
sete estudos a média de idade estava entre 11 e 14 anos (KISLING et al., 2021;
LOUW, 2019; LOUW et al., 2018, 2019, 2020; MARTI et al., 2021; WAGER et al.,

2018). A Tabela 2 apresenta as caracteristicas dos estudos incluidos.


https://www.zotero.org/google-docs/?broken=L6NVQo
https://www.zotero.org/google-docs/?broken=jTB667
https://www.zotero.org/google-docs/?broken=UokFZm
https://www.zotero.org/google-docs/?broken=rdD6MZ
https://www.zotero.org/google-docs/?broken=nZKtrp
https://www.zotero.org/google-docs/?broken=iNwJcb
https://www.zotero.org/google-docs/?broken=dy9BpO
https://www.zotero.org/google-docs/?broken=1NQTf7
https://www.zotero.org/google-docs/?broken=jNTTOG
https://www.zotero.org/google-docs/?broken=jNTTOG
https://www.zotero.org/google-docs/?broken=jNTTOG
https://www.zotero.org/google-docs/?broken=G3UIC6
https://www.zotero.org/google-docs/?broken=s8QrcZ
https://www.zotero.org/google-docs/?broken=YXrxNO
https://www.zotero.org/google-docs/?broken=YXrxNO
https://www.zotero.org/google-docs/?broken=YXrxNO
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Autor Participantes Condigao Desfechos Resultados principais
(ano) (instrumentos)
Local
Desenho
Kisling et al. Grupo Controle: Estudantes Caracteristicas da dor Linha de base Aumento no conhecimento
(2021) sem intervencao 84.8% (n = 323) com (German Pain 4-5 semanas da dor no grupo de
Alemanha (n=162) dor Questionnaire for intervencdo (B = 2,76 [IC
Ensaio 107 meninas e 55 108 com dor crénica Children and 95%: 2,20, 3,31]).
Clinico meninos Adolescents)
Média de idade: Localizagao da dor: Menor incapacidade a favor
11,6 (DP = 0,93) cabeca (54,6%), Conhecimento da dor do grupo intervengéo.
abdome (52,8%), (Pain Knowledge
Grupo Intervencgao: dor nas extremidades Questionnaire for Nao houve efeito significativo
END (43,5%) Children - PKQ-CH) para a intensidade da dor e
(n=219) dor nas  costas nem para o comportamento
90 meninas e 129 (37,0%) Enfrentamento  Passivo relacionado a dor a favor da
meninos outras partes do (Paediatric Pain Coping intervencao.
Média de idade: corpo (8,3%) Inventory — PPCI-r)
11,2 (DP = 0,93)
Incapacidade
(12-item Pediatric Pain
Disability Index — PPDI)
Louw et al. (n=133) Estudantes Conhecimento sobre dor Pos-interveng Melhora  significativa no
(2018) 71 meninas e 62 Dor no momento (revised Neurophysiology a conhecimento foi encontrada
EUA meninos 29,3% (n=39) pain questionnaire com pontuagdo média nos
Série de Média de idade: Dor por mais de trés -INPQ). escores 3,83 (29,5%)
casos 12,7 (DP =1,13) meses em algum pré-PNE para 7,90 (60,8%)

momento 20,3%
(n=27)

Crencgas sobre dor
(Health Care Provider’s
Pain  and Impairment
Relationship  Scale -
HC-PAIRS)

pdés-PNE (p <0,001)

Mudangas significativas nas
crengas  também foram
encontradas em todas as
questdes sobre crengas de
dor, exceto para “dor significa



Louw et al.
(2019)

EUA

Ensaio
Clinico

Louw et al.
(2020)

Grupo Intervencgao:
END

(n=221)

106 meninas e 115
meninos

Média de idade:
12,3 (DP = 0,48)

Grupo Controle:
Educacao
Biomédica

(n=198)

96 meninas e 102
meninos

Média de idade:
12,3 (DP =0,48)

Grupo 1: PNE
(n=220)

Estudantes
Dor no momento
32,9% (n=138)

Estudantes

Dor no momento

Escola

Escola

Conhecimento sobre dor
(neurophysiology pain
questionnaire - NPQ).

Medo relacionado a
atividade fisica

(subescala do
Fear-Avoidance Beliefs
Questionnaire - FABQ)

Crengas sobre dor:
(Health Care Provider’s
Pain  and Impairment
Relationship  Scale -
HC-PAIRS)

Conhecimento sobre dor
(revised neurophysiology

Linha de base
Pds-interveng
ao

Linha de base
6 meses
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que algo esta errado com
seus tecidos”

Houve aumento do
conhecimento sobre dor para
o grupo PNE imediatamente
apos a intervengao.

Com o FABQ-PA, houve um
tamanho de efeito médio com
pontuacgdes aumentadas
apoés a educagdo para o
grupo TE que nao foi
encontrado no grupo PNE.

Houve efeito pequenos apds
a educacgdo com a pergunta 3
(“A dor sempre significa que
vocé tem que parar o que
esta fazendo.”) e a pergunta
4 (“Wocé pode controlar
quanta dor vocé sente.”). O
grupo PNE pontuou mais alto
na questdo 4, enquanto o
grupo TE pontuou mais alto
na questao 3 pds-educacao.
A questdo de crengas 5 ("Seu
cérebro decide se vocé sente
dor") mostrou um grande
efeito na melhoria
pos-educagdo com O grupo
PNE pontuando
significativamente mais alto
do que o grupo TE.

O PNEBoost parece ser
superior a uma unica sessao



EUA
Ensaio
Clinico

Marti et al.
(2021)
Espanha
Série de
casos

Podolak et
al. (2019)

105 meninas e 115
meninos

Média de idade:
12,3

Grupo 2: Educacéao
convencional
(n=198)

96 meninas e 102
meninos

Média de idade:
12,3

Grupo 3:
PNEBoost

(n=250)

126 meninas e 124
meninos

Média de idade:
12,2

(n=135)

82 meninas e 53
meninos

Média de idade:
13,2 (DP =1,17)

Grupo 1: END ao
vivo

35,6% (n=238)

Estudantes Escola
89% dor nos ultimos

3 meses

33% dor cronica

29% dor nos

membros inferiores

26% cefaleia

18% dor nas costas

12% dor abdominal

Estudantes Escola

Dor no momento

of pain questionnaire -
rNPQ).

Medo e evitacdo de
atividades fisicas
(Fear-avoidance beliefs
questionnaire - FABQ)
Comportamentos
(atividades escolares e
comportamentos
relacionados a saude)

Conhecimento sobre dor
(questionario
desenvolvido pelos
autores)

Caracteristicas da dor

Respostas a
comportamento de dor
dos colegas

(Inventory  of Parent
Caregiver Responses to
the Children’s Pain
Experience - IRPEDNA).

Conhecimento sobre dor:
(revised neurophysiology

Linha de base
Pos-interveng
ao

1 més

Linha de base
Pds-interveng
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de PNE.

O PNEBoost resultou em um
uso significativamente menor
de analgésicos durante o ano
letivo.

PNEBoost apresentou
resultados superiores em
relacdo a frequéncia escolar
€ menos visitas a servigos de
reabilitagdo por dor, em
comparagao com PNE e UC

Aumento  significativo no
conhecimento da dor para
todos os participantes entre
T1eT2,eentre T1eT3.

A promogao de
comportamentos de
enfrentamento adequadas

aumentou significativamente
entre T1 e T3.

Ndo houve diferengca no
modo de educagédo entrega



EUA
Ensaio
Clinico

Reis et al.
(2022)
Brasil
Transversal

(n=147)

79 meninas e 68
meninos

Média de idade:
12,8 (DP=1,1)

Grupo 2: END em
video

(n=104)

55 meninas e 49
meninos

Média de idade:
11,8 (DP=1,1)

(n=16)

10 meninas e 6
meninos

Média de idade =
9,6 (DP =1,3)

32,2% (n=81)

Criancas
crbnica

com dor

Internet

of pain questionnaire - ao
rNPQ).

Crengas sobre dor:
(Health Care Provider’s

Pain and Impairment
Relationship  Scale -
HC-PAIRS)

Satisfagao geral Avaliacdo do

(nivel de satisfagéo geral rascunho
com a  histéria em Avaliacdo da
quadrinhos em uma versao final

escala numérica de 11
pontos)
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para as questbes 1 (A dor é
normal; sem ser capaz de
sentir  dor  vocé néao
sobrevivera), 2 (A dor
significa que algo esta errado
com seus tecidos) e 4 (Vocé
pode controlar quanta dor
vocé sente).

Foi encontrada uma
diferenca significativa a favor
da sessdao ao vivo para as
questées 3 (A dor sempre
significa que vocé tem que
parar o que esta fazendo) e 5
(Seu cérebro decide se vocé
sente dor, ndo seus tecidos)
sobre crengas relacionadas a
dor.

A sessdo ao vivo produziu
pontuacdes
significativamente melhores
no conhecimento da dor com
um tamanho de efeito
pequeno.

O recurso foi considerado
adequado em todos os

dominios (conteudo,
objetivos, linguagem,
ilustracgoes, layout,

motivacao, e ajuste cultural)

As criangas ficaram
totalmente satisfeitas (n=4;
26,7%) ou satisfeitas (n=9;
56,2%) com a verséo final da
da histéria em quadrinhos



Wager et
(2018)
Alemanha
Estudo
Viabilidade

al.

de

(n=95)

43 meninas e 53
meninos

Média de idade =
11,7 (DP=1,1)

Estudantes Escola
dor nos dultimos trés

meses 94,7%

cefaleia 59,0%

dor nas extremidades

21,7%

dor abdominal 15,7%

dor nas costas 3,6%

Caracteristicas da dor
(Frequéncia e localizagao
da dor)

Conhecimento sobre dor
(questionario
desenvolvido pelos
autores).

Linha de base
Pos-interveng
ao
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Aumento  significativo no
conhecimento total sobre a
dor para todos 0s
participantes de T1 (M=7,6,
SD=2,9) para T2 (M=11,2,
SD=3,6), F(1,94)=111,980,
p<0,05, com um grande
tamanho de efeito.

A categoria com mais acertos
(65,1%) foi a de
conhecimentos gerais. Para

desenvolvimento e
manutengdo da dor, 59,7%
das questdes foram

respondidas  corretamente.
Cerca de metade das
questoes referentes ao
manejo da dor (48,0%) foram
respondidas corretamente.
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3.2 Contetdos dos materiais:

Os temas dos conteudos abordados variaram em relacdo aos estudos
incluindo conceitos de dor e tipos de dor (n=3) (MARTI et al., 2021; REIS et al.,
2022a; WAGER et al., 2018) , neurofisiologia da dor (n=8) (KISLING et al., 2021;
LOUW, 2019; LOUW et al., 2018, 2019, 2020; MARTI et al., 2021; REIS et al.,
2022a; WAGER et al., 2018), a influéncia de fatores psicossociais (n=6) (KISLING et
al., 2021; LOUW, 2019; LOUW et al.,, 2018, 2019, 2020; REIS et al., 2022a),
estratégias de auto manejo e enfrentamento (n=8) (KISLING et al., 2021; LOUW,
2019; LOUW et al., 2018, 2019, 2020; MARTI et al., 2021; REIS et al., 2022a;
WAGER et al., 2018) e tratamento da dor (n=1) (MARTI et al., 2021). Os contetidos
abordados em cada estudo estdo apresentados na Tabela 3. Os conteudos de END
utilizados nos estudos estdo apresentados na Figura 2. Nenhum dos estudos

incluidos associou a END com outra intervencéo.

Aspectos do tratam ento
Estratégias de automanejo
Fatores biopsicossociais
Modulagdo da dor

Respostas endécrinas

MNocicepgdo

Dor como sistema de alarme

Sensibilizagdo Central e
periférica

Prevaléncia e impactonavida

Emogses e cstresse

Definigdo e Tipos de dor

Nam ero de estudos

Figura 2. Conteudos de END abordados nos estudos. Eixo (x) representa o numero de estudos. Eixo

(y) representa os conteudos abordados nas intervengdes de END

3.3 Formas de entrega dos materiais e dose da intervengéo:
As formas de entrega foram realizadas em sua maioria presencialmente,
variando de apresentacdo em slides (n=4) (LOUW, 2019; LOUW et al., 2018, 2019,


https://www.zotero.org/google-docs/?broken=WSGjYY
https://www.zotero.org/google-docs/?broken=WSGjYY
https://www.zotero.org/google-docs/?broken=kdR766
https://www.zotero.org/google-docs/?broken=kdR766
https://www.zotero.org/google-docs/?broken=kdR766
https://www.zotero.org/google-docs/?broken=eTd5A3
https://www.zotero.org/google-docs/?broken=eTd5A3
https://www.zotero.org/google-docs/?broken=7aSNXX
https://www.zotero.org/google-docs/?broken=7aSNXX
https://www.zotero.org/google-docs/?broken=7aSNXX
https://www.zotero.org/google-docs/?broken=qKv9Rh
https://www.zotero.org/google-docs/?broken=IYakBP
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2020), videos (n=3) (KISLING et al., 2021; MARTI et al., 2021; WAGER et al., 2018)

e histéria em quadrinho (n=1) (REIS et al., 2022a). Dois estudos apresentaram a
intervengcdo em video em uma sessao com duragéo de até 10 minutos (KISLING et
al., 2021; MARTI et al., 2021). Quatro estudos fizeram a apresentagéo em slides em
uma sessao com duragdo de 30 minutos (LOUW, 2019; LOUW et al., 2018, 2019,
2020). Dois estudos néao reportaram a duragéo da END (REIS et al., 2022a; WAGER
et al., 2018) (Tabela 3).


https://www.zotero.org/google-docs/?broken=IYakBP
https://www.zotero.org/google-docs/?broken=rtAORD
https://www.zotero.org/google-docs/?broken=17KOiC
https://www.zotero.org/google-docs/?broken=4ZZShB
https://www.zotero.org/google-docs/?broken=4ZZShB
https://www.zotero.org/google-docs/?broken=6s7pjY
https://www.zotero.org/google-docs/?broken=6s7pjY
https://www.zotero.org/google-docs/?broken=SOvbOk
https://www.zotero.org/google-docs/?broken=SOvbOk
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Tabela 3:

Autor (ano) Conteudo Forma de entrega Dose

Kisling et al. (2021) 1) Aspectos bioldgicos da dor (dor como sistema de alarme) Presencial 1 sessao
2) Processamento da dor no cérebro e fatores psicossociais zﬁdzo andi _ g 10 minutos

o = nderstanding pain—an

3) Estratégias de autogestao what's to be done about itin 10 min’)

Louw et al. (2018) 1) Sensibilizag&o periférica e sensibilizagéo central; Presencial 1 sesséo
2) Fatores biopsicossociais associados & dor; Apresentag&o em slides 30 minutos
3) Validagdo de ameaca do cérebro, nocicepcao, estresse e (imagens, metaforas e exemplos)
respostas enddcrinas na dor;
4) Estratégias terapéuticas enddgenas para aliviar a dor.

Louw (2019) 1) Discussao sobre sensibilizagdo central e periférica; Presencial 1 sesséo
2) Fatores biopsicossociais associados a dor; A_presentagéo em slides 30 minutos
3) Validagao de ameaca do cérebro, nocicepgéo, estresse e (imagens, metaforas e exemplos)
respostas enddécrinas na dor;
4) Estratégias terapéuticas enddgenas para aliviar a dor.

Louw et al. (2020) 1) Discussao sobre sensibilizagao central e periférica; Presencial 1 sesséo
2) Fatores biopsicossociais associados & dor; Apresentag&o em slides 30 minutos
3) Validagdo de ameaga do cérebro, nocicepgao, estresse e (imagens, metaforas e exemplos)
respostas enddcrinas na dor;
4) Estratégias terapéuticas enddgenas para aliviar a dor.

Marti et al. (2021) 1) "O que é dor?": informacgdes basicas sobre a dor Presencial 1 sesséo

Série de 5 videos educacionais em 8 minutos

e seu processamento no sistema nervoso.

2) "Teoria das comportas": informagdes sobre a teoria das comportas
3) "Tipos de dor": informagdes sobre a diferenga entre dor aguda

e crbnica.

4) "O impacto da dor crdnica em criangas e adolescentes":

desenho animado.



Podolak et al. (201¢

Reis et al. (2022)

informagdes sobre a prevaléncia da dor cronica e o impacto que
ela tem sobre os jovens e suas familias.

5) "O manejo da dor crénica em criangas e adolescentes":
destaque sobre a necessidade de uma equipe multidisciplinar
para o manejo da dor crdnica, e papel ativo do paciente no
tratamento.

1) Discussao sobre sensibilizagdo central e periférica;

2) Fatores biopsicossociais associados a dor;

3) Validagdo de ameaga do cérebro, nocicepgao, estresse e
respostas enddcrinas na dor;

4) Estratégias terapéuticas enddgenas para aliviar a dor.

1) Dor como um sistema de alarme do corpo, receptores periféricos,
dor e nocicepg¢ao ndo sao a mesma coisa, neurdnios, mensagens
de perigo para a via cérebro-espinal, inibigdo e facilitagdo

espinhal, sensibilizagao periférica, sensibilizagao central,
plasticidade do sistema nervoso;

2) Fatores psicossociais, crengas que contribuem para a dor;

3) A importancia de se manter ativo;

4) Como lidar com a dor;

5) A importancia da higiene do sono.

Presencial
Apresentagcdo em slides
(imagens, metaforas e exemplos)

Video com a apresentagao dos slides

Internet
Histéria em quadrinhos
(Uma jornada para entender a dor)

27

1 sessao
30 minutos

NR



Wager et al. (2018)

1) Conhecimento geral sobre dor (dor aguda e dor crbnica, Video
sua definicdo e diferenciacdo, a fun¢do da dor aguda e a

prevaléncia da dor cronica)

2) Desenvolvimento e manutengéo da dor (auséncia de dano

tecidual na dor crénica, sua origem no cérebro e o

papel do aprendizado, das emogdes e do estresse no

desenvolvimento e manutengéo da dor cronica)

3) Estratégias de manejo da dor (manejo da dor recorrente e crénica,
distragéo ativa e uma vida diaria ativa como estratégias de

coping funcional; estratégias de enfrentamento disfuncionais,

como passividade e uso de medicamentos)

28
1 sesséo
duracgao do video
nao reportada
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3.4 Efeitos da END sobre desfechos clinicos:

Foram identificados quatro ensaios clinicos com um total de 1.719 participantes
(KISLING et al., 2021; LOUW, 2019; LOUW et al., 2019, 2020). Em 2021, Kisling e seus
colaboradores (KISLING et al., 2021), investigaram o efeito de um filme educacional
sobre o conhecimento da dor, o0 comportamento relacionado a dor e a intensidade da
dor comparado com um grupo de criangas que nao receberam a intervengado. Os
autores identificaram que, apos a visualizagdo do filme, as criangas no grupo
intervencao tiveram um aumento significativo no conhecimento da dor (B = 2.76; IC 95%
= 2,20 a 3,31). No entanto, ndo houve diferenga no comportamento relacionado a dor
ou na intensidade da dor. A analise de mediacéo identificou que o conhecimento da dor
estava significativamente associado ao comportamento relacionado a dor (B = -0,18, p
= 0,014), e o comportamento relacionado a dor, por sua vez, foi significativamente
associado a intensidade da dor (B = 0,38, p < 0,001).

Antes disso, em 2019, Louw comparou as diferencas imediatas no conhecimento
da dor, medo da atividade fisica e crengas sobre a dor entre um grupo de estudantes
que recebeu a END com o controle que recebeu a educacido biomédica. O autor
identificou que o grupo controle aumentou a pontuagdo no questionario de
medo-evitagao relacionado a atividade fisica (diferencga entre as médias= -3,3; p<0.001)
com tamanho de efeito moderado. O grupo que recebeu a END apresentou aumento no
conhecimento da dor (diferenga entre as médias= 2,2; p<0.001) e tamanho de efeito
moderado além da modificagao de varias crengas em relagéo a dor (questao 1: “A dor é
normal” e a questao 4: “Vocé pode controlar quanta dor sente.”) (LOUW, 2019). Em
2020, outro estudo de Louw, mas agora com colaboradores, comparou um grupo que
recebeu uma intervengédo de 30 minutos de END (END reduzida), com um grupo que
recebeu a intervengao reduzida seguida por duas sessdes de reforco (PNEboost) e um
grupo que recebeu o ensino classico sobre biologia, dor e lesdes. Os autores avaliaram
o conhecimento da dor, o medo da dor relacionada a atividade fisica e o
comportamento em relagdo as atividades escolares e relacionadas a saude. Os
resultados mostraram que o grupo que recebeu o PNEBoost teve uma reducao
significativa no uso de analgésicos durante o ano letivo. Além disso, o PNEBoost
apresentou resultados superiores em relacédo a frequéncia escolar e menos visitas aos
servigos de reabilitagdo por conta da dor, em comparagdo com o PNE e UC (LOUW et
al., 2020).
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Ainda em 2019, dessa vez Louw e seu grupo compararam se uma sessao de

END em video produzia resultados comparaveis a uma sessdo de END ao vivo em uma
amostra de alunos do ensino médio. Os autores identificaram que o grupo que recebeu
a END em video apresentou resultados semelhantes em varias crencas relacionadas a
dor. O grupo que recebeu a END ao vivo obteve resultados superiores para o
conhecimento sobre dor (avaliado pelo questionario neurofisiolégico da dor) (média =
7,90; DP = 1,99) em relagdo ao grupo END em video (média = 6,22; DP = 1,88) e para
o item “Seu cérebro decide se vocé sente dor, ndo seus tecidos” com média de 9,42
(DP=1,47) para o grupo ao vivo e 8,53 (DP=2,50) para o grupo END video (LOUW et
al., 2019).

3.5 Efeitos adversos:

Nenhum dos estudos incluidos reportou a ocorréncia de efeitos adversos.

4. DISCUSSAO

4.1 Principais achados do estudo:

O estudo teve como objetivo investigar os conteudos, os métodos de entrega e o
contexto que a END foi aplicada a criangcas. Os conteudos abordados com maior
frequéncia pelos estudos incluiram conceitos sobre dor, a neurofisiologia da dor, a
influéncia de fatores psicossociais, estratégias de auto manejo e enfrentamento e
tratamento da dor. A forma de entrega variou de apresentagdes de slides, videos e
histéria em quadrinhos, e a dose de uma sessao de oito minutos até 30 minutos. Os
resultados identificados ainda sao inconsistentes no que se refere aos desfechos
clinicos como intensidade de dor e incapacidade. Dos oito estudos incluidos, sete foram
realizados em escolas e apenas dois apresentaram avaliagbes da viabilidade e

satisfagdo com a intervencéo.

4.2 Comparagdo com a literatura:

Durante a realizagao desta revisdo, outros estudos sobre END para criangas ou
adolescentes foram identificados, mas nao foram incluidos na nossa analise por
envolverem participantes com mais de 17 anos (ANDIAS; NETO; SILVA, 2018; ANDIAS;
SA-COUTO; SILVA, 2022; GRAY et al.,, 2017; LOUW; LOUW; FLYNN, 2019; NETO;
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ANDIAS; SILVA, 2018; SHAYGAN; JABERI, 2021; STINSON et al., 2014), terem

submetido os participantes a dor experimental (estimulo térmico) (RHEEL et al., 2021),
terem sido realizados com criangas com dor abdominal (PAS et al., 2020) ou no pré
operatorio de tonsilectomia (CRANDALL et al., 2008), ndo terem abordado o conteudo
END proposto (MARTINEZ-CALDERON et al.,, 2023; PATE et al.,, 2020; WOOD;
HENDRICK, 2019; ZIEGLER et al., 2022), terem um desenho de estudo inadequado
(PAS et al., 2018; SIMULA et al., 2019), terem considerado intervencdes psicoldgicas
ou terapia cognitivo comportamental (TCC) (ALLEN et al, 2011; CLINCH;
ECCLESTON, 2008; O’SULLIVAN et al., 2019; SELHORST et al., 2020) e um estudo
gue desenvolveu uma intervencao para END mas nao reportou as medidas de desfecho
(PATE et al., 2023).

No estudo de Louw e Flynn (2019), foi investigado o efeito de trés sessdes de
END por meio de realidade virtual no gerenciamento da dor cervical em um paciente de
18 anos. Os resultados poés-intervengao revelaram uma reducao tanto na intensidade
da dor quanto na catastrofizacdo. A literatura também apresenta ensaios controlados
aleatorizados que associaram a END a um protocolo de exercicios. Andias et al. (2018)
examinaram os efeitos da combinacdo de END com exercicios em adolescentes com
dor cervical idiopatica cronica, constatando melhorias significativas no conhecimento
sobre a neurofisiologia da dor no grupo de intervengédo apds cinco semanas. Em outro
estudo, Andias et al. (2022) ndo encontraram diferengas estatisticamente significativas
na intensidade da dor, incapacidade, qualidade do sono, catastrofizagao, cinesiofobia e
autoeficacia ao comparar um grupo que recebeu END associada ao exercicio com um
grupo controle. No entanto, o grupo de intervencdo demonstrou aumento do
conhecimento sobre dor imediatamente apds a intervengao e apds seis meses.

Pas et al. (2020) investigaram a eficacia do programa PNE4Kids, que incluiu
sessdes de hipnoterapia e END, em criangas com transtorno de dor abdominal
funcional. Os resultados nao revelaram diferencas significativas entre o grupo
experimental e o grupo controle que recebeu apenas hipnoterapia. Em outro estudo,
Pas et al. (2018) examinaram os efeitos de uma intervencdo de END em video na
intensidade da dor, medo relacionado a dor, catastrofizagcdo, limiar da dor e
conhecimento sobre a dor em criangas saudaveis submetidas a um protocolo de dor
experimental. O video ndo teve efeitos principais na intensidade da dor e no medo

relacionado a dor, mas contribuiu para um aumento significativo no conhecimento da
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dor e no limiar de dor em comparagao com o grupo controle.

A adequacido das explicagcbes as necessidades individuais das criangas e
familias foi destacada como fundamental para o envolvimento da crianga no tratamento
(JORDAN et al., 2023). Outro ponto importante identificado nessa revisédo é a
necessidade de se desenvolver instrumentos especificos para criangas com
propriedades de medidas aceitaveis. Instrumentos adequados podem garantira a

confiabilidade e validade dessas medidas em criangas com dor cronica (LI et al., 2023).

4.3 Forgas e limitagbes do estudo:

Pelo nosso conhecimento, esta € a primeira revisao de escopo dedicada a
identificar as caracteristicas das interven¢des de END para criancas incluindo conteudo
e dose. Destacamos como ponto forte o rigor metodoldgico que incluiu uma ampla
estratégia de busca, a utilizagao de varias bases de dados e a selecédo e extragao dos
dados por pares. Entretanto, este estudo apresenta algumas limitagbes que precisam
ser destacadas. A principal limitagdo foi o numero reduzido de estudos que
investigaram a END em amostras de criangas. Este fato pode ter sido produzido pelos
critérios de inclusdo de estudos compostos por criangas com idades entre 5 e 17 anos
definidos a priori no protocolo. Este critério foi definido pois diversos estudos sobre END
em adultos consideram a inclusdo de pessoas com idade igual ou maior a 18 anos.
Como estavamos interessados em intervengdes especificas para criangas, ou seja, com
linguagem e formas de entrega adaptadas para esta populagao, optamos considerar os
estudos com participantes nessa idade. Desta forma, a maior parte dos estudos
incluidos foi composto por criangas entre 11 e 14 anos. A utilizagdo da END em
criangas também parece ser recente. Apesar das bases da END terem sido
estabelecidas na década de 90, o estudo mais antigo incluido na presente reviséo foi
realizado em 2018.

Nossa revisao também identificou que existe uma lacuna nos ensaios clinicos
que investigaram a eficacia da END em criangas em um contexto clinico. Outro aspecto
que chama atencdo foi a utilizagcdo de diversos instrumentos de medida que foram
desenvolvidos para a populagao adulta terem sido aplicados em criangas. Destacamos
também que é possivel que tenha havido subdosagem na aplicagdo da END em
criangas uma vez que, diferente dos estudos com adultos, a dose de aplicagao foi de

uma sessao variando de 8 a 30 minutos em diversos estudos. Por ultimo, identificamos
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apenas dois estudos que desenvolveram e buscaram identificar a viabilidade da

intervencgao de END.

Durante a identificacdo dos resultados, tivemos que desviar do protocolo no item
referente a inclusao de estudos com criangas com dor crbénica ou recorrente. Dos oito
estudos incluidos, sete fizeram a selecdo de criangas em escolas, por isso decidimos
incluir esses estudos ainda que a amostra apresentasse criangas com e sem dor. Este
fato difere dos estudos sobre END em adultos que, no geral, sdo compostos por

pessoas com dor que estdo buscando o servigco de saude.

4.4 Aplicagbes praticas e recomendagées futuras:

A presente revisao identificou pontos relevantes para a aplicacdo da END em
criangas. Inicialmente, é importante que se desenvolvam intervengdes que considerem
conceitos que sado importantes para criangas e que sejam adaptadas na forma de
entrega, design, linguagem e cultura. Adicionalmente, é relevante que se investigue a
viabilidade e a satisfacdo da intervencédo para a populacido alvo. Os instrumentos de
medidas de desfechos também devem estar adaptados para a populagao. Por ultimo,
recomendamos que o0s ensaios clinicos sejam realizados em criangas com dor com ou
sem a associagao com outras intervengdes como 0s exercicios para que se esclarega

se ha eficacia e qual o tamanho do efeito da END.

5. CONCLUSAO

Os conteudos mais mencionados nas abordagens foram aspectos do tratamento,
estratégias de automanejo, fatores biopsicossociais, modulagdo da dor, respostas
enddcrinas, emogao e estresse, nocicepgao, dor como sistema de alarme,
sensibilizagao central e periférica, prevaléncia e impacto na vida, definicdo e tipos de
dor. As formas de entrega se resumiram em apresentac¢ao de slides, video interativo e
histéria em quadrinhos, com duragdo de sessao variando entre 10 e 30 minutos. O
ambiente escolar foi o mais prevalente como contexto, s6 havendo um estudo com
contexto diferente, a internet. Os principais resultados relatados foram aumento no
conhecimento da dor, diminuicdo da incapacidade, mudancgas nas crencgas relacionadas

a dor e promogao de comportamento de enfrentamento adequado.
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ABSTRACT
Introduction: Chronic pain is prevalent among children and adolescents. The development
and implementation of Pain Neuroscience Education (PNE) strategies tailored to this
population remains overlooked in contrast to the adult population.
Objective: This study sought to identify the content and delivery methods of PNE for
children and adolescents available in the literature.
Methods: We systematically searched PubMed, EMBASE, PEDro, Scopus, Web of Science,
Cochrane Library, PsycINFO, and clinical trial registration databases. Two independent
reviewers assessed titles, abstracts, and full articles. Inclusion criteria consisted of studies that
involved PNE for children and adolescents aged 5 to 17 years experiencing chronic pain in
various contexts. We focused on children with primary chronic pain, chronic musculoskeletal
pain, and chronic postoperative pain who received PNE interventions, either alone or with
self-motivational approaches.
Results: A total of 719 studies were initially reviewed. Following the removal of duplicates
and a thorough text analysis, the final sample comprised 8 studies. The most frequently
mentioned topics in these studies included self-management and treatment strategies,
biopsychosocial factors, pain modulation, endocrine responses, nociception, pain as an alarm
system, central and peripheral sensitization, prevalence and its impact on daily life, as well as
the definition and various types of pain. The methods of delivering the interventions were
primarily limited to slideshows, videos, and comics, with each session lasting between 10 to
30 minutes. The school environment was the most common setting for these interventions.
Conclusion: Our review demonstrates the diversity in PNE content, delivery methods, and
intervention dosages among the included studies. Feasibility and efficacy studies tailored to

children and adolescents with chronic pain remains overlooked.

Keywords: Chronic pain; Children; Adolescent; Patient Education How subject



Introduction

Chronic pain is a widespread clinical condition among children and adolescents,
exerting a significant influence on their mental and physical well-being and quality of life'~. Tt
has been estimated that one in four children will have an episode of chronic pain lasting three
months or more®. Chronic pain in children and adolescents, when poorly managed, impacts
school and leisure activities and social interaction. Furthermore, chronic pain has a profound
impact on family functioning, leading to suffering for both the child and their family, and
imposing significant economic costs®®. The most common types of chronic pain in children
are headache, abdominal pain, back pain and musculoskeletal pain'. In some cases, pain may
be due to a chronic illness, injury or surgical procedure, but it may also not have a specific
origin and is classified as a primary pain disorder’. Regardless of the cause, contemporary
pain science highlights that the experience of chronic pain can be modulated by biological,
psychological and social factors, both in children and adults®'°.

The exclusive reliance on the presence of persistent tissue damage or disease as
the sole basis for addressing chronic pain has been widely censured for its limited perspective
on the pain experience'. For a more comprehensive understanding of chronic pain in
children, it is essential to take into consideration a wider spectrum of biopsychosocial factors.
These factors, including age, gender, sleep disorders, physical inactivity, anxiety, depression,
family functioning, and socioeconomic status, dynamically interact to modulate the
experience of pain®*®'*"', Effective pain management can play a pivotal role in altering the
long-term course of pain and fostering the development of healthier coping strategies’.
Conversely, children enduring inadequately managed pain face an elevated risk of
experiencing chronic pain in adulthood'®™™™ as well as a potential reduction in life
expectancy®.

Pain Neuroscience Education (PNE) has been employed within the adult
population to target the reduction of maladaptive beliefs associated with pain and the

perceived threat value of pain*

. PNE aims to enhance the comprehension of pain
neurophysiology within the individual's specific context’****, fostering a shared language that
bridges the gap between healthcare professionals and patients'>. PNE's core principles are
grounded in the neurological processing of pain and the paradigm shift that acknowledges the
possibility of chronic pain occurring without the necessity of substantial tissue damage’.

PNE can be implemented through various methods, encompassing the use of

metaphors, videos, booklets, interactive games, and online resources®. Nonetheless, it is



imperative that the delivery format of PNE takes into account particular characteristics,
including the age, educational background, and cultural aspects of the target population to
which it will be administered®”. Despite the existing body of evidence derived from studies
involving adults with chronic pain, there remains a notable gap in the literature pertaining to
the content and delivery methods of PNE for children® 2%, Thus, the aims of this scoping
review are as follows: (i) to identify the contents of PNE for children and adolescents
described in the literature, (ii) to identify the delivery methods of PNE for children and
adolescents, (iii) to present the settings in which PNE was implemented, and (iv) to

summarize the outcomes.

Methods

This scoping review was conducted in accordance with the Joanna Briggs Institute
(JBI) methodology®. We followed the recommendations outlined in the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-SCR) for presenting the results®®. The study protocol was pre-registered on the
Open Science Framework (DOI: 10.17605/OSF.I0/85EQX).

Selection criteria:

The studies were selected based on the Population-Concept-Context criteria in
accordance with the recommendations provided by the Joanna Briggs Institute for scoping
reviews”. There was no exclusion based on regional, gender, sociocultural or language
factors. Population consisted of children or adolescents aged between five to 17 years at
baseline who experienced chronic or recurrent pain lasting longer than three months. The
included studies encompassed children experiencing primary chronic pain, chronic
musculoskeletal pain, and chronic postoperative pain, who were submitted to PNE strategies,
either independently or in conjunction with self-motivational interventions. Studies involving
children with perioperative pain, acute pain, cancer-related pain, abdominal pain, and those
solely focusing on psychological interventions like cognitive-behavioral therapy and
acceptance and commitment therapy, were excluded.

PNE strategies were defined as interventions with the aim to explain patients the
underlying biological and physiological mechanisms that contribute to the pain
experience'"'>". This information may be presented independently or in conjunction with

self-motivational coping strategies. Self-motivational coping strategies are strategies designed



to educate individuals on cognitive and behavioral skills for effectively addressing pain and
empowering them to take an active role in pain management. These strategies encompass four
primary components: (1) establishing a connection between pain and patterns of cognitive,
emotional, and behavioral responses, (2) providing training in skills like attentional shifting
(e.g., relaxation techniques), (3) facilitating cognitive restructuring, and (4) addressing
activity and lifestyle patterns®'. This review encompassed studies conducted or carried out in a
range of settings, including community, school, clinic, hospital, home, and child development

center environments.

Search Strategy

The search was conducted on January 20, 2020, across multiple databases,
including PubMed, EMBASE, PEDro, Scopus, Web of Science, Cochrane Central Register of
Controlled Trials (CENTRAL) via the Cochrane Register of Studies Online, PsycINFO, and
clinical trial registration databases (clinicaltrials.org). These sources were utilized without
language or publication year restrictions. Our search strategy involved the use of keywords

nn

such as "pain," "pain education," and "children," which were detailed in Appendix 1. We
adapted the search strategy, encompassing all identified keywords and indexing terms, for
each specific database. Systematic reviews and the reference lists of included studies were

screened for additional references.

Appendix 1: Search strategy.

Search Strategy
#1 Pain OR Chronic Pain
#2 Patient Education as Topic OR

Patient Education = OR  Education of
Patients OR education OR neuroscience
pain education OR neurobiology pain
education OR neurophysiology pain
education OR pain education OR pain
science OR modern pain education OR
therapeutic neuroscience education

#3 Child OR children OR child* OR boy*
OR girl* OR  Adolescent OR
Adolescence OR Teen OR Teenagers OR
Teenager OR Youth OR adolescent®* OR
teen*



#4 #1 AND #2 AND #3

Types of Fonts

We included experimental and observational studies that used and reported
quantitative data. Relevant systematic reviews or narrative reviews were used to identify
potentially eligible primary studies. Opinions, conference abstracts, letters, editorials were not

included.

Study selection

After the search, all identified studies were imported into Ryyan*® for screening
and duplicates removal. Two authors (JR and LA) independently reviewed each title and
abstract and excluded those not meeting the inclusion criteria. Discrepancies between authors
were resolved by discussion; in case of disagreement, a third reviewer was consulted (FJJR).
The full texts were reviewed independently by two reviewers (JR and LA) to determine which
articles should be included in the data extraction phase. We have thoroughly recorded the
rationale for excluding studies that did not align with the predefined inclusion criteria. The

results are reported in full and presented according to PRISMA-ScR™*.

Data extraction
Two reviewers (JR and LA) independently extracted data from eligible literature
for the final analysis using a custom Microsoft Excel spreadsheet created by the authors. Any

discrepancies were resolved through discussion.

Synthesis of the results

Data synthesis consisted of the following criteria: authors, year of publication,
country, sample characteristics (number of participants, age, sex), health condition, content
used in pain education, study design, context, outcomes, duration and follow-up of the study,
main results, dropout and adverse effects. The results were presented qualitatively in tables

based on the data extraction tool.



Results

A total of 719 studies were identified. Out of these, 145 duplicates were excluded,
totaling 574. Screening of titles and abstracts identified 39 potential articles. After a detailed
analysis of the full text of the selected studies, the final sample consisted of eight studies®*
. The flowchart of the study selection process and the main reasons for exclusion are

presented in Figure 1

Insert Figure 1
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Figure 1 — PRISMA-ScR flowchart presenting the study selection process and inclusion in

the scoping review.

Characteristics of the included studies

Out of the eight studies included in this review (n = 2,098), four were carried out
in the United States®®*?’ two in Germany’**’, one in Spain®*®* and one in Brazil®. We
identified four clinical trials*****>7 two case series*>**, one cross-sectional study®, and one
feasibility study®®. Children were recruited in schools in seven studies®* > or via the internet™.
One study included children with mean age of less than 10 years®, and in seven studies the

mean age ranged between 11 to 14 years®***°. Table 1 presents the characteristics of the

included studies.



Insert Table 1




Table 1: Characteristics of the included studies.

Author Study Sample Contex  Intervention Outcomes Assessment Main results
(year) Design t (instruments)
Location
Design
Kislinget  Clinical Students School  Control Group:  Characteristics of Baseline Increase in pain
al.**(2021)  Trial 84.8% (n= No intervention  pain 4-5 weeks knowledge in the
Germany 323) with (n=162) (German Pain intervention group
pain 107 girls and 55 Questionnaire for B=2.76 [95%
108 with boys Children and CI: 2.20 to 3.31]).
chronic pain Mean age: 11.6  Adolescents)
(8d.=0.93) Less disability in
Location of Knowledge of pain favor of the
pain: Intervention (Pain Knowledge intervention
head Group: PNE Questionnaire for group.
(54.6%), (n=219) Children -
abdomen 90 girls and 129 PKQ-CH) There was no
(52.8%), boys significant effect
pain in Mean age: 11.2  Passive Coping for pain intensity
extremities (Sd. =0.93) (Paediatric Pain or pain-related
(43.5%) Coping Inventory — behavior.
back pain PPCI-r)
(37.0%)
other parts of Inability
the body (12-item Pediatric
(8.3%) Pain Disability
Index — PPDI)
Louw et Case Students School (n=133) Knowledge about Post-interven ~ Significant
al.» (2018)  series Pain at the 71 girls and 62 pain (revised tion improvement in
USA moment boys Neurophysiology knowledge with
29.3% Average age: pain questionnaire mean scores 3.83
(n=39) 12.7 - INPQ). pre-PNE to 7.90
Pain for more (Sd. =1.13) post-PNE (p
than three Beliefs about pain <0.001)



Louw et
al. (2019)  Trial
USA

Clinical

months at
some point
20.3%
(n=27)

Students
Pain at the
moment
32.9%
(n=138)

School

Intervention
Group: PNE
(n=221)

106 girls and
115 boys
Mean age: 12.3
(Sd. =0.48)

Control Group:
Biomedical
Education
(n=198)

96 girls and 102
boys

Mean age: 12.3
(Sd. =0.48)

(Health Care

Provider’s Pain and

Impairment
Relationship Scale

HC-PAIRS)

Knowledge about
pain
(neurophysiology
pain questionnaire
- NPQ).

Fear related to
physical activity
(subscale of the
Fear-Avoidance
Beliefs
Questionnaire -
FABQ)

Beliefs about pain:
(Health Care

Provider’s Pain and

Impairment
Relationship Scale
- HC-PAIRS)

Baseline
Post-interven
tion

Significant
changes in beliefs
were found in all
questions about
pain beliefs,
except for “pain
means something
is wrong with
your tissues.”

There was an
increase in
knowledge about
pain for the PNE
group
immediately after
the intervention.

In the FABQ-PA,
there was a
medium effect
size with
increased scores
after education for
the control group
that was not found
in the PNE group.

There were small
effects after
education in
question 3 (“Pain



Louw et
al.’7 (2020)  Trial
USA

Clinical

Students
Pain at the
moment
35.6%
(n=238)

School

Group 1: PNE
(n=220)

105 girls and
115 boys

Mean age: 12.3

Group 2:
Conventional
education

Knowledge about Baseline
pain 6 months
(revised

neurophysiology of

pain questionnaire

—1NPQ).

always means you
have to stop what
you are doing.”)
and question 4
(““You can control
how much pain
you feel.”).

The PNE group
scored higher on
question 4, while
the control group
scored higher on
question 3
post-education.

Question 5 ("Your
brain decides
whether you feel
pain") showed a
large effect on
post-education
improvement in
the PNE group.

PNEBoost
appears to be
superior to a
single session of
PNE.

PNEBoost
resulted in
significantly less



Marti et
al.*® (2021)
Spain

Case
series

Students School
89% pain in
the last 3
months

33% chronic
pain

29% pain in
the lower
limbs

26%
headache
18% back
pain

12%
abdominal
pain

(n=198)

96 girls and 102
boys

Mean age: 12.3

Group 3:
PNEBoost
(n=250)

126 girls and
124 boys
Mean age: 12.2

(n=135)

82 girls and 53
boys

Average age:
13.2

(Sd. =1.17)

Fear and avoidance
of physical
activities
(Fear-avoidance
beliefs
questionnaire -
FABQ)

Behaviors (school
activities and
health-related
behaviors)

Knowledge about
pain
(questionnaire
developed by the
authors)

Characteristics of
pain

Responses to peer
pain behavior
(Inventory of
Parent Caregiver
Responses to the
Children’s Pain
Experience -
IRPEDNA).

Baseline
Post-interven
tion

1 month

pain medication
use during the
school year.

PNEBoost
showed superior
results in terms of
school attendance
and fewer visits to
rehabilitation
services due to
pain, compared to
PNE and
conventional
education.

Significant
increase in pain
knowledge for all
participants
between baseline
and
pos-intervention,
and between
baseline and 1
month.

The promotion of
appropriate
coping behaviors
increased
significantly
between baseline
and 1 month.



Reis et al.® Cross-s  Children Internet
(2022) ectional  with chronic
Brazil pain
Podolak et  Clinical Students School
al.* (2019)  Trial Pain at the
USA moment

32.2%

(n=81)

(n=16)

10 girls and 6
boys

Mean age = 9.6
(Sd.=1.3)

Group 1: PNE
live

(n=147)

79 girls and 68
boys

Average age:
12.8 (SD=1.1)

Group 2: PNE
on video
(n=104)

Overall satisfaction
(satisfaction level
with the comic —
11-point numerical
scale)

Knowledge about
pain:

(revised
neurophysiology of
pain questionnaire
- INPQ).

Beliefs about pain:
(Health Care
Provider’s Pain and
Impairment

Draft
evaluation
Final version
evaluation

Baseline
Post-interven
tion

The resource was
considered
adequate in all
domains (content,
objectives,
language,
illustrations,
layout,
motivation, and
cultural aspects)

Children were
completely
satisfied (n=4;
26.7%) or
satisfied (n=9;
56.2%) with the
final version of
the comic book.

There was no
difference
between delivery
methods in
questions 1 (Pain
is normal; without
being able to feel
pain you will not
survive), 2 (Pain
means something
is wrong with
your tissues), and



Wager et
al.* (2018)
Germany

Feasibil
ity
study

Students School
pain in the

last three

months

94.7%

headache

59.0%

pain in

extremities

21.7%

55 girls and 49
boys

Average age:
11.8 (SD=1.1)

(n=95)

43 girls and 53
boys

Mean age =
11.7

(Sd.=1.1)

Relationship Scale
- HC-PAIRS)

Characteristics of
pain (Frequency
and location of
pain)

Knowledge about
pain (questionnaire
developed by the
authors).

Baseline
Post-interventi
on

4 (You can control
how much pain
you feel).

A significant
difference was
found in favor of
the live session
for questions 3
(Pain always
means you have
to stop what you
are doing) and 5
(Your brain
decides if you feel
pain, not your
tissues) regarding
pain-related
beliefs.

The live session
improved pain
knowledge with a
small effect size.

Significant
increase in pain
knowledge for all
participants from
baseline (7.6;
Sd.=2.9) to
post-intervention
(11.2; Sd.=3.6).

The category with
the most correct




abdominal
pain 15.7%
back pain
3.6%

answers was
general
knowledge
(65.1%).

For the
development and
maintenance of
pain, 59.7% of the
questions were
answered
correctly.

Questions
regarding pain
management were
answered
correctly by
48.0%.




Contents, Methods of delivery and dose of interventions:

The themes of the content covered varied across the studies, encompassing a

range of subjects such as pain concepts and different pain types (n=3)*-%%,

neurophysiology of pain (n=8)*33335373% the influence of psychosocial factors on pain

8)23’33’33’35’37’39

(n=6)*2*7"_ self-management and coping strategies (n= and pain treatment

(n=1)*. None of the included studies associated PNE with another intervention. The

33,35-37 34,38,39
) 3)

delivery methods varied from slide presentation (n=4 , videos (n= and a

comic book (n=1)®. In two studies, the video intervention was delivered within a

3438 while four studies utilized slide presentations in

session lasting up to 10 minutes
sessions lasting 30 minutes®~**~". Two studies did not report the duration of PNE*~

(Table 2).

Insert Table 2



Table 2: Contents, Methods of delivery and dose of interventions described in included studies.

Author Content Delivery method Dose
(year)
Kislinget 1) Biological aspects of pain (pain as an alarm system) In person 1 session
al.** (2021)  2) Pain processing in the brain and psychosocial factors Video 10 minutes
3) Self-management strategies (Understanding pain—and
what’s to be done about it in 10
min’)

Louw et 1) Peripheral sensitization and central sensitization; In person 1 session
al.¥ (2018) 2) Biopsychosocial factors associated with pain; Slide presentation 30 minutes
3) Validation of brain threat, nociception, stress and endocrine (images, metaphors and
responses in pain; examples)

4) Endogenous therapeutic strategies to alleviate pain.

Louw et 1) Discussion about central and peripheral sensitization; In person 1 session
al.** (2019)  2) Biopsychosocial factors associated with pain; Slide presentation 30 minutes
3) Validation of brain threat, nociception, stress and endocrine (images, ~ metaphors  and
responses in pain; examples)

4) Endogenous therapeutic strategies to alleviate pain.

Louw et 1) Discussion about central and peripheral sensitization; In person 1 session
al.’” (2020)  2) Biopsychosocial factors associated with pain; Slide presentation 30 minutes
3) Validation of brain threat, nociception, stress and endocrine (images, metaphors and

responses in pain; examples)

4) Endogenous therapeutic strategies to alleviate pain.
Marti et 1) "What is pain?": basic information about pain and its In person 1 session
al.®® processing in the nervous system. Series of 5 educational cartoon 8 minutes
(2021) 2) "Sluice theory": information about the floodgate theory videos.

3) "Types of pain": information about the difference between



acute and chronic pain.

4) "The impact of chronic pain on children and adolescents":
information on the prevalence of chronic pain and the impact it
has on young people and their families.

5) "Chronic pain management in children and adolescents":
highlighting the need for a multidisciplinary team to manage
chronic pain, and the patient's active role in treatment.

Podolak et 1) Discussion about central and peripheral sensitization; In person 1 session
al.** (2019)  2) Biopsychosocial factors associated with pain; Slide presentation 30 minutes
3) Validation of brain threat, nociception, stress and endocrine (images,  metaphors  and

S examples)
responses in pain;
4) Endogenous therapeutic strategies to alleviate pain. Video with slideshow
Reis et al.* 1) Pain as a body alarm system, peripheral receptors, pain and  Internet Not
(2022) nociception are not the same thing, neurons, danger messages = Comic reported

for the cerebrospinal pathway, spinal inhibition and facilitation, (A journey to understand pain)
peripheral sensitization, central sensitization, plasticity of the

nervous system ;

2) Psychosocial factors, beliefs that contribute to pain;

3) The importance of staying active;

4) How to deal with pain;

5) The importance of sleep hygiene.

Wager et 1) General knowledge about pain (acute pain and chronic pain, Video 1 session
al.*? (2018) their definition and differentiation, the function of acute pain Duration
and the prevalence of chronic pain) was
2) Development and maintenance of pain (absence of tissue not
damage in chronic pain, its origin in the brain and the role of reported

learning, emotions and stress in the development and
maintenance of chronic pain)




3) Pain management strategies (recurrent and chronic pain
management, active distraction and an active daily life as
functional coping strategies; dysfunctional coping strategies
such as passivity and medication use)




Effects of END on clinical outcomes:

Four clinical trials (n=1,719) were identified”~****".) In a study conducted by
Kisling et al.*, the impact of an educational video on pain knowledge, pain-related behavior,
and pain intensity was compared between a group of children who received the intervention
and a group that did not. The authors observed that following the intervention, there was a
significant increase in the children's pain knowledge (B = 2.76; 95% CI = 2.20 to 3.31).
However, there was no difference in pain-related behavior or pain intensity. Mediation
analysis identified that pain knowledge was significantly associated with pain-related
behavior (B = —0.18, p = 0.014), and pain-related behavior, in turn, was significantly
associated with pain intensity (f = 0.38, p <0.001).

Louw et al.*

compared pain knowledge, fear of physical activity, and pain beliefs
between a group of students who received PNE with controls who received biomedical
education. The control group demonstrated an increase on the fear-avoidance questionnaire
related to physical activity (mean difference = -3.3; p<0.001) with a moderate effect size. The
PNE group exhibited a significant increase in pain knowledge (mean difference = 2.2; p <
0.001) and modifications on pain beliefs (question 1: “Pain is normal ” and question 4: “You
can control how much pain you feel.”).

In another study Louw et al.*’, compared a group that received a 30-minute PNE
intervention (reduced PNE), with a group that received the reduced PNE followed by two
reinforcement sessions (PNEboost) and a group who received information about biology, pain
and injuries (UC group). The authors evaluated pain knowledge, fear of pain related to
physical activity, and behavior related to school and health-related activities. The findings
indicated that the PNEBoost group exhibited a decrease in medication usage over the school
year. Additionally, PNEBoost yielded better outcomes in terms of school attendance and
reduced visits to rehabilitation services for pain, outperforming both the PNE and UC groups.

Podolak et al.** compared the effectiveness of a PNE video session to a live PNE
session in high school students. The PNE video group demonstrated similar beliefs related to
pain. However, the live PNE group scored higher on pain knowledge, with a mean of 7.90
(Sd.= 1.99) compared to 6.22 (Sd. = 1.88) in the PNE video group. This difference was
particularly notable in the item "Your brain decides whether you feel pain, not your tissues,"

with a mean of 9.42 (Sd. = 1.47) for the live group and 8.53 (Sd. = 2.50) for the video PNE
group.



Adverse effects:

None of the included studies reported the occurrence of adverse effects.

Discussion
Main findings of the study:

This scoping review aimed to identify the contents, delivery methods, settings in
which PNE strategies were implemented, and to summarize the outcomes. Commonly
addressed contents included pain concepts, neurophysiology, psychosocial influences,
self-management, coping strategies, and pain treatment. Delivery methods encompassed
slideshows, videos, and comics, with session durations spanning from 8 to 30 minutes.
Findings revealed inconsistencies in clinical outcomes, particularly in terms of pain intensity
and disability. Seven out of the eight studies were conducted in school settings, and only two
assessed the intervention's feasibility and satisfaction. Further research is required for a

comprehensive evaluation of PNE’s efficacy and suitability for pediatric pain management.

Comparison with the literature:

Throughout this review, we identified additional studies on PNE for children and
adolescents. However, these studies were excluded from our analysis for the following
reasons: they involved participants over 17 years old**™, used experimental pain (thermal
stimulus)*’, focused on children with abdominal pain*, occurred in the pre-operative period
of tonsillectomy®, did not address the intended PNE content™®>, and used psychological
interventions or cognitive behavioral therapy (CBT)** .

Several systematic reviews have examined the effectiveness of PNE in adults
with chronic pain®®. However, to date, none have addressed PNE to children and adolescents.
Recently, Martinez-Calderon et al.® published an overview with the aim of summarizing the
evidence regarding the effects of PNE, either alone or combined with other interventions for
adults chronic pain. The authors found significant heterogeneity in how pain neuroscience
education was delivered, such as in-person, group discussions, written materials, web-based
education, pre-operative education, standalone PNE, and PNE combined with other
interventions. In our review, we also identified various PNE delivery methods. Nevertheless,
a limited number of studies evaluated the suitability and satisfaction of children and
adolescents with this intervention. Studies involving adults employed PNE combined with
other interventions over weeks. In contrast, studies composed of children and adolescents

employed PNE as a standalone approach and administered in minutes. Moreover, the adult



studies focused on individuals with chronic pain and clinical outcome measures, while in
contrast, studies involving children and adolescents predominantly took place in a
school-based setting, with knowledge and behavioral changes as the measured outcomes. The
authors emphasized that previous systematic reviews concentrated on three specific
conditions: chronic low back pain, chronic spinal pain, and fibromyalgia, leading to a scarcity
of evidence for other chronic pain conditions, including adolescent or pediatric chronic pain,
cancer-related pain, chronic postoperative shoulder pain, and migraines. Based on their
findings, they concluded that PNE remains in its preliminary stages, necessitating further
high-quality research to extrapolate and draw robust conclusions about its relevance to

chronic pain management.

Strengths and limitations of the study:

To the best of our knowledge, this scoping review is the first dedicated to
characterizing PNE strategies for children and adolescents, including contents, delivery
methods and doses. Our methodological rigor encompassed a comprehensive search strategy,
utilization of multiple databases, and peer-driven data selection and extraction.

This study has some limitations that should be highlighted. The small number of
studies included can be considered a relevant limitation. However, this may have occurred
due to our inclusion criteria defined in the protocol. While we identified studies focused on
adolescents, we did not to include them due to our inclusion criteria (children and adolescents
aged between 5 and 17 years). This criterion was established to ensure interventions tailored
specifically for children in terms of content, language and delivery methods. Therefore, most
of the included studies were composed of children between 11 and 14 years old. the use of
PNE in children and adolescents seems to be in its preliminary stages.

While the foundational principles of PNE were established in the 1990s, the
oldest study included in this review dates to 2018. Our review also highlights a gap in clinical
trials examining the effectiveness of PNE in children within a clinical context. Moreover, we
identified the use of several measuring instruments that were developed and validated for the
adult population but were applied to children and adolescents. We should also note the
potential underdosing of PNE interventions in children and adolescents, as several studies
administered only a single session lasting eight to 30 minutes. It is noteworthy that only two

studies included developed and evaluated the feasibility of PNE interventions.



Practical applications and future recommendations:

This review has highlighted key considerations for implementing PNE in children
and adolescents. Firstly, it is imperative to design interventions that incorporate concepts
relevant to children and are tailored in terms of delivery, design, language, and cultural
sensitivity. Furthermore, assessing the feasibility and satisfaction of the intervention among
the target population is crucial. Adaptation of outcome measurement instruments to suit the
pediatric population is also essential. In future studies, researchers should include
recommended outcomes that are important to children, adolescents, and their families such as
pain intensity, pain behavior, mobility, sleep disturbance, sleep-related impairment, anxiety,
depressive symptoms, psychological stress experiences, physical stress experiences, family
relationships, and positive effect.’® Finally, we recommend conducting clinical trials on
children and adolescents experiencing pain, either as standalone interventions or in
combination with other approaches, such as exercise, to elucidate the efficacy and the

magnitude of the effect of PNE strategies.

Conclusion

Our review demonstrates the diversity in PNE content, delivery methods, and
intervention dosages among the included studies. The study found that PNE for children and
adolescents commonly covered pain concepts, neurophysiology, psychosocial influences,
self-management, coping, and treatments. Delivery methods included slideshows, videos, and
comics, with sessions lasting 8 to 30 minutes. Most studies occurred in school settings,
potentially limiting generalizability. Only two studies assessed feasibility and satisfaction,
highlighting the need for more research to comprehensively evaluate PNE's effectiveness and

feasibility in pediatric chronic pain management.
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