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RESUMO 

Introdução: A doença celiaca (DC) é uma condição crônica multissistêmica 
desenvolvida em indivíduos geneticamente predispostos após o consumo do glúten. 
A DC causa sintomas intestinais e extraintestinais decorrentes da má absorção de 
nutrientes e danos histológicos na mucosa intestinal, que podem ser minimizados ou 
anulados com a adesão estrita à dieta sem glúten (DSG). A adesão à DSG é o único 
tratamento eficaz para a DC, por isso seu monitoramento é essencial. No entanto, 
há dificuldade em identificar com precisão a adesão à DSG devido à diversidade de 
métodos disponíveis, custos envolvidos para a realização de exames e divergências 
entre a ingestão de glúten e o tempo para a cicatrização completa da mucosa 
intestinal. Objetivo: Este estudo teve como objetivo avaliar a ferramenta que melhor 
prevê a adesão de indivíduos celíacos à DSG por meio de revisão sistemática. 
Métodos: A diretriz Transparent Reporting of Multivariable Prediction Models for 
Individual Prognosis or Diagnosis (TRIPOD-SRMA) foi utilizada para a construção e 
coleta de dados a partir de oito bases de dados científicas (PubMed, EMBASE, 
LILACS, Web of Science, LIVIVO, SCOPUS, Google Scholar e Proquest). A busca 
nas bases de dados ocorreu em 16 de novembro de 2023. Os critérios de inclusão 
foram estudos envolvendo indivíduos com DC com mais de 18 anos, em tratamento 
para DC há pelo menos seis meses; estudos que utilizaram alguma ferramenta para 
prever a adesão à DSG e comparam-na com testes laboratoriais (testes sorológicos, 
peptídeo imunogênico do glúten - GIP, ou biópsia duodenal). Artigos de revisão, 
anais de congresso, capítulos de livros ou estudos sem dados suficientes foram 
excluídos. O Checklist for Critical Appraisal and Data Extraction for Systematic 
Reviews of Prediction Modeling Studies (CHARMS) foi usada para a coleta de dados 
dos estudos primários selecionados, e o risco de viés e qualidade foramavaliados 
usando a Prediction Risk Of Bias Assessment Tool (PROBAST). A associação entre 
a adesão à DSG pela ferramenta e pelos testes laboratoriais foi avaliada usando o 
coeficiente de contingência phi. Resultados: Foram selecionados 32 artigos para a 
revisão, sendo a maioria da Itália (n = 13) e estudos do tipo coorte (n = 31). Quatro 
ferramentas diferentes foram utilizadas para avaliar a adesão à DSG: pontuação 
BIAGI, Celiac Dietary Adherence Test (CDAT), perguntas de autorrelato e 
entrevistas. Os métodos de comparação mais usados foram biópsia (n = 19; 59,3%), 
seguidos por sorologia (n = 14; 43,7%) e peptídeos imunogênicos do glúten (GIP) (n 
= 4; 12,5%). Os métodos não invasivos são bons preditores para avaliar a DSG. Na 
análise por subgrupo, não houve diferenças significativas entre a entrevista, o 
autorrelato e as ferramentas BIAGI usadas para avaliar a DSG. Essas ferramentas 
foram melhor associadas à conformidade à DSG do que o CDAT. Conclusão: 
Considerando o custo, tempo de aplicação e capacidade de previsão, o autorrelato e 
o BIAGI foram as ferramentas preferidas para avaliar a adesão à DSG.Os 
instrumentos são métodos úteis para avaliar a adesão à DSG, porém são 
necessários mais estudos para uma padronização da ferramenta que  seja aplicável 
em diferentes culturas.  
 
Palavras-chave: Doença celíaca; Dieta sem glúten; Teste de Adesão; Pesquisas e 

questionários 
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ABSTRACT 

Introduction: Celiac Disease (CD) is a chronic multisystemic condition that develops 
in genetically predisposed individuals after the consumption of gluten. CD causes 
both intestinal and extraintestinal symptoms resulting from poor nutrient absorption, 
which can be minimized or eliminated by strictly adhering to a gluten-free diet (GFD). 
Adherence to a GFD is the only effective treatment for CD, making its monitoring 
essential. However, there are challenges in accurately identifying adherence to a 
GFD due to the diversity of methods, the costs involved in conducting tests, and 
discrepancies between gluten intake and the time required for complete mucosal 
healing. Objective: This systematic review aimed to evaluate the tool that best 
predicts celiac individuals' adherence to a gluten-free diet (GFD). Methods: The 
Transparent Reporting of Multivariable Prediction Models for Individual Prognosis or 
Diagnosis (TRIPOD-SRMA) guideline was used for the construction and data 
collection from eight scientific databases (PubMed, EMBASE, LILACS, Web of 
Science, LIVIVO, SCOPUS, Google Scholar, and Proquest) on November 16, 2023. 
The inclusion criteria were studies involving celiac individuals over 18 years old, in 
treatment for CD for at least six months, using a questionnaire to predict adherence 
to a GFD and comparing it with laboratory tests (serological tests, gluten 
immunogenic peptide - GIP, or biopsy). Review articles, conference proceedings, 
book chapters, or studies without sufficient data were excluded. The Checklist for 
Critical Appraisal and Data Extraction for Systematic Reviews of Prediction Modeling 
Studies (CHARMS) was used for data collection from the selected primary studies, 
and the risk of bias and quality was assessed using the Prediction Risk Of Bias 
Assessment Tool (PROBAST). The association between GFD compliance by the tool 
and laboratory test was assessed using the phi contingency coefficient. Results: 
Thirty-two articles were selected for review, mainly from Italy (n = 13) and cohort 
studies (n = 31). Four different tools were used to assess adherence to the DSG: 
BIAGI score, Coeliac Dietary Adherence Test (CDAT), self-report questions, and 
interviews. The comparison methods most used were biopsy (n = 19; 59.3%), 
followed by serology (n = 14; 43.7%), and gluten immunogenic peptides (GIP) (n = 4; 
12.5%). Non-invasive methods are predictors for assessing DSG. In the subgroup 
analysis. There were no significant differences between the interview, self-report, and 
BIAGI tools used to evaluate GFD compliance. These tools were better associated 
with GFD compliance than the CDAT. Conclusion: Considering the cost, application 
time, and prediction capacity, the self-repost and BIAGI were the preferred tools for 
evaluating GFD compliance. The instruments are useful for assessing DSG 
adherence, but more studies are needed to standardize the tools and ensure their 
applicability across different cultures. 

Keywords: Celiac Disease; Gluten-free Diet; Adherence Test; Surveys and 
Questionnaire. 
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ESTRUTURA DA DISSERTAÇÃO 

Esta dissertação está estruturada em três capítulos. O Capítulo 1 é composto 

de introdução, referencial teórico, objetivos e material e métodos. O Capítulo 2 

apresenta os resultados e discussão em forma do artigo resultante desta pesquisa: 

“Gluten-Free Diet Adherence Tools for Individuals with Celiac Disease : A Systematic 

Review and Meta-Analysis of Tools Compared to Laboratory Tests” (RIBEIRO et al., 

2024), publicado no periódico Nutrients (FI: 4,8) em 26 de julho de 2024. O Capítulo 

3 expõe a conclusão e as considerações finais do estudo, as referências, apêndices 

e anexos. 
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CAPÍTULO 1  

 

1. INTRODUÇÃO 

A doença celíaca (DC) é uma condição crônica autoimune decorrente da 

ingestão do glúten por indivíduos geneticamente predispostos, que afeta o intestino 

delgado com atrofia vilositária, causando manifestações intestinais e extraintestinais 

(AL-TOMA et al., 2019; FASANO; CATASSI, 2012).  Pode desencadear sintomas 

graves de má absorção e deficiências nutricionais  

como a anemia, diarreia, constipação, baixa estatura, atrofia muscular, dermatite 

herpetiforme, entre outros (AL-TOMA et al., 2019; ITZLINGER et al., 2018; 

LUDVIGSSON et al., 2013; SAHIN, 2021). Estima-se que a DC afete entre 0,7% e 

1,4% da população mundial e seja predominante no sexo feminino, contudo é 

considerada uma condição negligenciada e subdiagnosticada (SAHIN, 2021; SINGH 

et al., 2018; TARAGHIKHAH et al., 2020). 

O glúten é um complexo de proteínas que está naturalmente presente no 

trigo, centeio e cevada e seus derivados. A dieta sem glúten (DSG) é o único 

tratamento eficaz para a doença e tem a capacidade de reverter os danos causados 

à mucosa intestinal, agindo de forma primordial para reduzir a morbidade e melhorar 

a qualidade de vida de indivíduos com DC (BERNARDO; PEÑA, 2012; GALLI et al., 

2014a; WIESER et al., 2021).  A DSG consiste na restrição completa de alimentos 

contendo glúten.. Dada a ampla presença do glúten em produtos de confeitaria, de 

panificação, massas e produtos industrializados, a adesão à DSG pode se tornar um 

grande desafio para as pessoas acometidas pela DC (ELLI et al., 2024).  

São diversos os fatores envolvidos na adesão à DSG, desde o nível de 

escolaridade, percepção do próprio paciente e autoeficácia sobre a dieta, 

conhecimento sobre a DC, duração da DSG, instrução fornecida por  profissionais 

habilitados, consumo inconsciente devido à contaminação cruzada e até a rotulagem 

dos alimentos. Um dos principais motivos de transgressões à DSG são eventos 

sociais e mudanças no ambiente de consumo de alimentos (FERNÁNDEZ MIAJA et 

al., 2021; VILLAFUERTE-GALVEZ et al., 2015a). Porém, a avaliação da adesão à 

DSG por indivíduos com DC ainda é um desafio para pesquisadores e profissionais 

da saúde, visto que a resposta ao tratamento pode ser lenta, além disso existem  
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diversas barreiras para a adesão à DSG e poucas evidências sobre a forma mais 

adequada para o monitoramento da doença (ELLI et al., 2024).  

Os métodos para a avaliação da adesão à DSG são variados e envolvem 

vantagens e desvantagens. A biópsia, apesar de essencial para o diagnóstico em 

adultos e padrão ouro para avaliar a recuperação da mucosa, é um método invasivo, 

e de alto custo para monitoramento da doença (PAGANIZZA et al., 2019). Dessa 

forma, estima-se ser possível utilizar métodos alternativos menos invasivos para 

avaliar a adesão à DSG, por exemplo, entrevistas por profissionais qualificados, uso 

de questionários, testes sorológicos ou rastreio de peptídeos imunogênicos de 

glúten (GIP) nas fezes ou na urina (GALLI et al., 2014; MUHAMMAD; REEVES; 

JEANES, 2019; SILVESTER et al., 2017)   

Uma entrevista estruturada realizada por um profissional qualificado pode ser 

um método sensível para avaliar a adesão à DSG. Uma das formas de entrevista 

estruturada utilizada é a Avaliação Nutricional Padronizada (ANP) com autorrelato 

da alimentação pelos pacientes com DC (AL-TOMA et al., 2019; WIESER et al., 

2021). A ANP consiste em uma ferramenta com perguntas estruturadas com registro 

alimentar de até três dias e a avaliação da capacidade do paciente em identificar o 

glúten em alimentos ou outros produtos como medicamentos e cosméticos. Esta 

forma de avaliação apresenta como desvantagens ser uma avaliação subjetiva e 

nem sempre haver um profissional especialista disponível nos serviços de saúde 

para a realização da mesma.  

Os questionários se destacam por serem instrumentos simples, rápidos e 

fáceis de serem aplicados na prática clínica. Os mais utilizados são o Celiac Dietary 

Adherence Test (CDAT) (LEFFLER et al., 2009), e o chamado Pontuação de BIAGI 

(BIAGI et al., 2012), ambos já validados e amplamente utilizados nos estudos e com 

resultados de boa confiabilidade, mas até o momento sem validação para a 

população brasileira  (MORENO et al., 2017).  

Além das ferramentas mencionadas há também testes sorológicos 

recomendados para o diagnóstico da DC e posteriormente identificação de adesão à 

DSG. Os testes sorológicos utilizados são: anticorpos TTG (antitranglutaminase 

tecidual), EMA (antiendomísio), DGP (antipeptídeos de gliadina desamidados) da 

classe IgA e IgG. Os anticorpos diminuem em até 12 meses após o início da DSG e 

o IgA TTG é o mais recomendado para o monitoramento a longo prazo (ELLI et al., 

2024; NACHMAN et al., 2011). Resultados positivos para estes testes indicam baixa 
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adesão à DSG ou contaminação pelo glúten, porém valores negativos podem não 

confirmar a adesão estrita à dieta se o consumo de glúten for muito recente. Além 

disso, estes testes podem ser inacessíveis na prática pela ausência do exame no 

serviço ou custos (AL-TOMA et al., 2019; ELLI et al., 2024; RODRIGO et al., 2018).   

A dosagem de peptídeos imunogênicos de glúten (GIP) nas fezes e na urina é 

o método mais recentemente desenvolvido,  por meio do qual é possível a 

identificação direta do consumo voluntário e involuntário do glúten (MARZAGALLI et 

al., 2020; RUSSELL et al., 2024b). Essa dosagem é  recomendada para casos de 

DC não responsiva quando há suspeita de ingestão ou contaminação pelo glúten 

(ELLI et al., 2024). No entanto, ainda não está amplamente disponível, é suscetível 

à variabilidade individual no metabolismo do glúten, é influenciado pela quantidade 

de glúten ingerida para detecção, é de alto custo e ainda necessita de mais 

pesquisas para confirmação da possibilidade de marcador de adesão à DSG 

(COMINO et al., 2012, 2016a).  

A adesão à DSG é essencial para a prevenção de sintomas e, recuperação 

histológica da mucosa, promove prevenção de complicações associadas à DC não 

tratada e melhora da qualidade de vida de indivíduos com DC, além de reduzir 

custos com saúde relacionados a essa condição (PAGANIZZA et al., 2019). Porém, 

a confirmação equivocada da adesão à DSG por um método não confiável pode 

representar riscos aos indivíduos com DC em relação à sua alimentação, na medida 

em que a confirmação incorreta da adesão pode levar à  falsa percepção de 

tratamento adequado e expor o indivíduo  prejuízos em sua saúde (WIESER et al., 

2021). Até o momento, não há estudo para recomendação da melhor ferramenta 

para avaliar a adesão à DSG ou que melhor prediz a adesão à DSG por indivíduos 

com DC, por isso este trabalho se torna essencial para contribuição à literatura 

científica e monitoramento de pessoas com DC. Portanto, buscar uma ferramenta 

confiável, de baixo custo, fácil aplicação e menos invasiva, pode representar um 

ganho para os indivíduos com DC, para os profissionais de saúde que acompanham 

seu tratamento e para pesquisadores da área.  

Diante disso, se faz necessário explorar a literatura sobre este tema, expor 

critérios para avaliar a adesão à DSG e consequentemente, contribuir para melhorar 

o monitoramento do tratamento dietético envolvido na DC e qualidade de vida dos 

pacientes.  
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2. REFERENCIAL TEÓRICO 

 

2.1 Conceito e epidemiologia da doença celíaca 

A doença celíaca (DC) é uma condição crônica autoimune e sistêmica, que afeta 

o intestino delgado causando atrofia das vilosidades de pessoas geneticamente 

predispostas. Ocorre após a ingestão contínua do glúten, causando sintomas 

intestinais e extraintestinais (AL-TOMA et al., 2019; SAHIN, 2021). Os danos à 

mucosa intestinal decorrentes da DC provocam a perda da superfície absortiva, 

consequentemente, diminuição da absorção de vitaminas e minerais. Dessa forma, 

pode produzir sintomas graves de má absorção e deficiências nutricionais, como 

diarreia, anemia, baixa estatura, atrofia muscular, defeitos do esmalte dentário, 

fadiga, osteoporose, além de dermatites, infertilidade, constipação, entre outros (AL-

TOMA et al., 2019; ITZLINGER et al., 2018; LUDVIGSSON et al., 2013; SAHIN, 

2021). A condição também pode ocorrer de forma assintomática, podendo ser 

identificada por meio de triagem sorológica (LEBWOHL; RUBIO-TAPIA, 2021; 

SAHIN, 2021).  

A Itália foi pioneira na descrição epidemiológica da DC há cerca de 30 anos, 

quando houve uma testagem de 17201 escolares entre 6 e 15 anos de idade e 82 

indivíduos foram diagnosticados com DC (7,5%), prevalência maior do que se 

imaginava e com amplo aspectos clínicos (CATASSI et al., 1996). Antes disso, a DC 

era considerada uma doença rara, acometendo principalmente crianças de 

ascendência europeia, pois era necessário apenas os sintomas gastrointestinais e 

biópsia duodenal para o diagnóstico. Porém, com o advento dos testes sorológicos, 

o rastreamento e identificação da prevalência ficaram mais acessíveis (CATASSI et 

al., 1996; LEFFLER; SCHUPPAN, 2010) 

 Os estudos mais recentes estimam que a DC afeta entre 0,7% e 1,4% da 

população mundial e varia entre sexo, idade e localização geográfica, sendo mais 

prevalente na Europa e Oceania (SAHIN, 2021; SINGH et al., 2018). Na América 

Latina, apesar de poucos estudos, a prevalência é semelhante à dos países 

europeus (PARRA-MEDINA et al., 2015). No Brasil, estudos em regiões específicas 

do Sul e Sudeste, corroboram com os dados da população mundial, sendo a 

prevalência maior em crianças e, menor em populações afrodescendentes, porém 

isso pode ser devido  a uma condição subdiagnosticada (ALMEIDA et al., 2012; 



17 

 

MALTA ALMEIDA et al., 2013; MUNIZ; SDEPANIAN; FAGUNDES NETO, 2016). Em 

São Paulo, um estudo com quatro mil amostras de doadores de sangue avaliou 

marcadores sorológicos, EMA e TTG, para DC e detectou a DC em 1:286 adultos 

(ALENCAR et al., 2012). Em Brasília, um estudo mostrou que a DC atingiu 5,4 vezes 

mais crianças que idosos (0,1%) por meio de avaliação  por testes sorológicos para 

TTG e EMA  (MALTA ALMEIDA et al., 2013). 

 

2.2 Diagnóstico  

 O diagnóstico precoce é fundamental para o manejo da DC e maior qualidade 

de vida. No entanto, um dos desafios é realizá-lo corretamente, tendo em vista a 

variedade e a não especificidade de sintomas. Devem-se levar em consideração 

fatores histológicos, sorológicos e clínicos, associados com a realização dos testes 

com o indivíduo ainda em consumo regular de glúten para evitar falsos negativos 

(AL-TOMA et al., 2019).  

Inicialmente a identificação da DC era realizada apenas pelos sintomas 

gastrointestinais, como diarreia e esteatorreia,ou sintomas decorrentes da má 

absorção, como perda de peso e atraso no crescimento, com confirmação pela 

biópsia do intestino delgado.  

Por muito tempo, o diagnóstico padrão-ouro foi a realização de três biópsias: 

a primeira, quando havia suspeita da doença (com atrofia vilositária); a segunda, 

após um ano de DSG estrita (melhora da anatomia vilositária); a terceira, ao 

reintroduzir o glúten por mais um ano e verificar a piora no padrão histológico.Em 

seguida, eram avaliados os anticorpos-gliadina (AGA) - teste atualmente não 

recomendado devido a baixa especificidade e sensibilidade. O teste sorológico AGA 

foi desenvolvido na década de 1980. Apesar do grande avanço para a época, o teste 

apresenta especificidade e sensibilidade razoáveis, com os falsos positivos maiores 

que os verdadeiros positivos. Por isso, o AGA não é mais recomendado como 

marcador para diagnosticar a DC.  Existem sorologias mais precisas e superiores 

em especificidade e sensibilidades como o TTG, EMA e DGP  (LEFFLER; 

SCHUPPAN, 2010). 

Os anticorpos anti- EMA e  TTG são testes sensíveis e específicos, 

especialmente para identificar formas silenciosas da doença, aumentando 

significativamente as taxas de detecção. Os testes sorológicos para DC devem ser 

priorizados em pessoas com sintomas sugestivos ou doenças associadas à DC. 
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Porém, mesmo em sorologias negativas a endoscopia duodenal é indicada em 

diarreia crônica, anemia ferropriva na ausência de outras causas, sintomas 

gastrointestinais com histórico familiar de DC, doença autoimune presente, 

deficiência de IgA e presença de dermatite herpetiforme devido a alta suspeita 

clínica (AL-TOMA et al., 2019; KASWALA et al., 2015; LIONETTI; CATASSI, 2011).  

 O EMA foi desenvolvido também na década de 1980, porém se mostrou mais 

específico e sensível que o AGA, chegando a mais de 90% em pacientes com atrofia 

de vilosidades. O EMA é baseado na imunoflorescência, ou seja, leitura no 

microscópio, e necessita de tecido de esôfago de macaco ou tecido de cordão 

umbilical humano como substrato, tornando o método dispendioso e com possível 

variabilidade do observador na predição do resultado (LEFFLER; SCHUPPAN, 

2010).   

O teste de TTG, desenvolvido no final na década de 1990, identificado como 

autoantígeno, utiliza o ELISA (Enzyme Linked Immuno Sorbent Assay) para 

detecção, por isso é mais acessível na prática. Além disso, foi observada maior 

sensibilidade do que a do EMA e especificidade semelhante. O TTG é o teste 

preferido para diagnóstico e monitorização de pacientes com DC em todas as 

idades, porque apresenta uma alta sensibilidade, menor custo e maior 

reprodutibilidade (AL-TOMA et al., 2019; LEFFLER; SCHUPPAN, 2010). Apesar de 

ser o autoanticorpo mais sensível, (sensibilidade de 96-98% e especificidade de 88-

100%) para o diagnóstico,  deve  associá-lo  à dosagem de IgA sérica total devido à 

possibilidade de deficiência de IgA, já que esta afeta até 3% dos pacientes com DC, 

o que pode levar a resultados falso negativos (TARAGHIKHAH et al., 2020).   

O DGP é um marcador sensível e específico indica-se dosá-lo com o TTG 

para identificar pacientes com deficiência seletiva de IgA. No entanto, o custo é 

maior que a dosagem de TTG e os resultados são inferiores. Sozinho, o DGP não 

prediz o diagnóstico e nem adesão à dieta,  por isso não é o  teste mais 

recomendado (AL-TOMA et al., 2019; LEFFLER; SCHUPPAN, 2010). 

Atualmente, as diretrizes recomendam testar, com sorologia TTG IgA, adultos 

com sinais e sintomas de má absorção, familiares de primeiro grau assintomáticos 

de indivíduos com DC e Diabetes Mellitus tipo 1 (AL-TOMA et al., 2019; RUBIO-

TAPIA et al., 2023). O diagnóstico é definido com múltiplas biópsias de duodeno (um 

ou dois fragmentos do bulbo e quatro do duodeno distal) associadas a testes 

sorológicos (dosagem de TTG IgA e EMA) e dados clínicos.  
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A melhora dos sintomas após orientação feita por profissional qualificado 

acerca da DSG também é indicativo para o diagnóstico da DC. Em crianças, a 

biópsia pode ser dispensada na presença de sintomas e níveis de TTG dez vezes o 

valor de referência, EMA positivo em uma segunda amostra de sangue e na 

presença de HLA-DQ2 e/ou DQ8 associados à melhora dos sintomas e diminuição 

dos anticorpos após a DSG devidamente orientada por um profissional de nutrição 

com experiência em DC (AL-TOMA et al., 2019; RUBIO-TAPIA et al., 2023).  

  

2.3 Adesão à dieta sem glúten  

Os alimentos que contêm glúten são os derivados dos cereais trigo, centeio 

ou cevada como massas, pães, torradas, biscoitos e cerveja. Devido ao extenso 

grupo de alimentos que contêm glúten de forma intencional ou por meio de 

contaminação cruzada e à rotulagem inadequada dos alimentos, aderir à dieta é 

desafiador, pois exige conhecimento, habilidades culinárias e mudanças no 

comportamento (CRISTINE; OLIVEIRA, 2022).  

A DSG rigorosa e permanente é o único tratamento eficaz para a DC e tem a 

capacidade de reverter os danos causados à mucosa intestinal, agindo de forma 

primordial para reduzir a morbidade e melhorar a qualidade de vida desses 

indivíduos (GALLI et al., 2014a; WIESER et al., 2021).  

A adesão à DSG em nível populacional é difícil de mensurar devido à 

variedade de métodos utilizados. A única revisão sistemática sobre este assunto 

estima que a adesão à DSG seja entre 42% e 91% dependendo do método de 

avaliação utilizado (HALL; RUBIN; CHARNOCK, 2009). São diversos aspectos, 

facilitadores e barreiras envolvidos no processo de adesão à DSG que perpassam 

pelo individual (nível de educação e conhecimento, sintomas, autoconfiança, 

dificuldade com a dieta), interpessoal (família, amigos, atividades sociais, conhecer 

outras pessoas com DC), organizacional (disponibilidade de alimentos sem glúten, 

associações de DC), comunidade (barreiras culturais, viagens) e sistêmicos 

(qualidade de vida, conhecimento médico e da equipe de saúde, preparação dos 

serviços de saúde). Portanto, é preciso melhorar o conhecimento sobre a DC e a 

DSG, proporcionar contato entre pessoas com o mesmo diagnóstico, adequar a 

rotulagem de alimentos e melhorar habilidades e compreensão de profissionais de 

saúde sobre a doença e seu tratamento (ABU-JANB; JAANA, 2020).  
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A avaliação da adesão ao tratamento se torna primordial, uma vez que está 

associada a influências emocionais, socioculturais e cognitivas, diminuição de 

sintomas e melhora da qualidade de vida em adultos com DC (BURGER et al., 

2017). Na avaliação de adesão à DSG, aspectos importantes a serem observados 

são o consumo inadvertido do glúten e a contaminação cruzada. Por isso, deve-se 

orientar a correta higienização dos utensílios de cozinha, uso de equipamentos, o 

consumo de alimentos em serviços de alimentação e a leitura de rótulos dos 

alimentos. Quando fornecidas instruções individualizadas, a chance do paciente com 

DC aderir à DSG é aumentada. Ainda, o acompanhamento próximo por profissional 

de saúde também permite identificar precocemente sintomas, outras doenças 

associadas e melhorar o manejo clínico. Não apenas a avaliação da adesão à DSG, 

mas o acompanhamento do estado nutricional é fundamental e precisa ser realizado 

periodicamente para evitar consequencias negativa à saúde (BURGER et al., 2017; 

WIESER et al., 2021). 

Ademais, os custos com saúde podem impactar a adesão à DSG, pois são 

mais altos para indivíduos diagnosticados com DC em todas as faixas etárias e 

aumentam com o avançar da idade, mesmo naqueles com recuperação da mucosa. 

Simultaneamente, o custo de vida também é mais elevado e sobrecarrega 

principalmente pessoas de baixa renda devido ao custo mais alto de alimentos sem 

glúten e dificuldade de acesso aos serviços de alimentação específicos (MÅRILD et 

al., 2020; ROSTAMI et al., 2017).  

 

2.4 Métodos para avaliar a adesão à dieta sem glúten 

Existem diversas maneiras de avaliar o seguimento da DSG, por exemplo, 

consultas com um profissional especializado, questionários específicos, aferição de 

anticorpos séricos para DC, endoscopias com biópsias duodenais e determinação 

de peptídeos derivados do glúten nas fezes ou urina (RODRIGO et al., 2018). 

Apesar de a adesão à DSG poder ser avaliada por diferentes métodos, não há 

determinação de qual o melhor deles. (MUHAMMAD; REEVES; JEANES, 2019b). 

 

2.4.1 Questionários  

Existem na literatura científica apenas três questionários validados para a 

avaliação da adesão à DSG (BIAGI et al., 2012a; LEFFLER et al., 2009b; 
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ONTIVEROS et al., 2015). Antes da criação desses questionários específicos, os 

estudos utilizavam autorrelato, entrevista dietética com profissional especialista, 

registros alimentares, biópsia ou testes sorológicos que confirmassem que o 

indivíduo estava sem ingerir glúten (HALL; RUBIN; CHARNOCK, 2009).  

O primeiro questionário foi criado em 2009 nos Estados Unidos da América 

(EUA) a partir da reunião de especialistas (gastroenterologistas, nutricionistas, 

psicólogos e indivíduos com DC) para avaliar especificamente a adesão à DSG, o 

Celiac Dietary Adherence Test (CDAT) (LEFFLER et al., 2009b). Após as reuniões, 

eles elegeram os cinco domínios mais importantes para a adesão à DSG, sendo 

eles: (1) sintomas relacionados à DC, (2) conhecimento específico da doença, (3) 

autoeficácia, (4) razões para manter uma DSG e (5) adesão percebida à DSG. Um 

banco de questões foi criado a partir destes domínios. Após as definições das 

questões que compunham o questionário, os voluntários com DC responderam ao 

questionário, fizeram teste sorológico TTG e foram submetidos à Avaliação 

Nutricional Padronizada (ANP) por um nutricionista experiente. Assim o CDAT foi 

validado para adultos.  

O CDAT consiste em um questionário composto por sete itens em uma escala 

de um a cinco, a pontuação mínima é sete e máxima 35 pontos, sendo que menor 

que 13 pontos indica boa adesão (LEFFLER et al., 2009b).  Este questionário já foi 

traduzido e validado na Espanha, Polônia e Suécia, corroborando sua utilidade e 

aplicabilidade (FUEYO DÍAZ et al., 2016; GŁADYŚ et al., 2020; JOHANSSON et al., 

2019).  

Ainda em 2009, o questionário chamado pontuação de BIAGI ou questionário 

de Pavia foi desenvolvido na Itália (BIAGI et al., 2009a). Posteriormente, em 2012, 

este foi validado em um estudo multicêntrico (BIAGI et al., 2012a). O instrumento 

consiste em quatro perguntas simples, as quais foram elaboradas a partir da 

experiência clínica dos pesquisadores e aplicadas a 141 pacientes adultos com DC 

para validação. A validade do questionário foi avaliada medindo a responsividade à 

condição clínica dos pacientes (persistência de EMA positivo e alterações típicas na 

biópsia). O EMA foi eleito para a validação, pois assim como o TTG, possui 

sensibilidade maior de 95%, no entanto o EMA, segundo estudo anterior do mesmo 

grupo, possui quase 100% especificidade (CPRAZZA, 2001). Uma das vantagens é 

que o instrumento pode ser aplicado mesmo por quem não tem experiência em DC 
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(BIAGI et al., 2012a). A literatura tem utilizado o questionário com resultados 

satisfatórios de reprodutibilidade (MORENO et al., 2017b; PAGANIZZA et al., 2019; 

SBRAVATI et al., 2020).  

A classificação de pontos é de zero a quatro, sendo zero a um ponto: 

indivíduo não segue uma DSG estrita; dois pontos: segue uma DSG, mas com erros 

importantes que requerem correção; três a quatro pontos: segue uma DSG rigorosa. 

Os autores afirmam ser possível aplicar o instrumento em diferentes etnias. Porém, 

em alguns países pode não ser possível realizar a última pergunta (Você só come 

alimentos embalados garantidos pela Associação Celíaca?), já que as sociedades 

celíacas locais podem não fornecer essa informação ou não exigir listas de 

alimentos embalados sem glúten.  

Em 2015, no México, um questionário foi desenvolvido para estimar a 

prevalência de sintomas relacionados ao glúten e adesão à DSG em adultos. O 

instrumento inclui dois questionários prévios: um de sintomas de distúrbios 

relacionados ao glúten e sensibilidade não celíaca (SGNC) da Itália e outro 

questionário foi uma versão em espanhol, utilizado devido ao idioma (ONTIVEROS 

et al., 2015). Nesse sentido, o instrumento não é específico para DC, foi 

desenvolvido a partir da população geral e envolvem a identificação de reações 

adversas ao glúten e alergia ao trigo, presença de DC, histórico familiar e sintomas 

autorreferidos. O instrumento foi validado também na Colômbia, El Salvador 

(CABRERA-CHÁVEZ et al., 2016) e Brasil (ARÁMBURO-GÁLVEZ et al., 2019) ).  

Os questionários são ferramentas úteis que apoiam a avaliação da adesão à 

DSG e possuem vantagens como o baixo custo, tempo e facilidade de aplicação. 

Contudo, podem ser subjetivos e o relato pode ser impreciso e mascarar o consumo 

inconsciente de glúten (AL-TOMA et al., 2019; MORENO et al., 2017b).  

 

2.4.2 Entrevista estruturada 

Uma entrevista bem estruturada feita por profissional de saúde pode até ser 

mais sensível que sorologias para pacientes não aderentes à DSG (LEFFLER et al., 

2009b; WIESER et al., 2021). O principal objetivo do acompanhamento do paciente 

com DC com o profissional é, sobretudo, avaliar a presença e melhora dos sintomas, 

associado a exame físico e clínico e de adesão à DSG. A ANP é baseada em uma 



23 

 

entrevista detalhada para avaliar a conformidade à DSG, e deve ser feita por um 

nutricionista especialista e experiente.  

A ANP busca identificar a exposição ao glúten em três partes: registro 

alimentar de pelo menos 24 horas ou três dias; avaliação da capacidade do paciente 

de identificar o glúten nos alimentos utilizando o questionário sobre rótulo de 

alimentos e avaliação de dúvidas sobre a leitura de rótulos de medicamentos, 

suplementos alimentares ou cosméticos. Os resultados podem ser registrados em 

escala Likert de seis pontos para avaliação, conforme Gladyz et al. (2020) realizou, 

sendo 1 a 6, da seguinte forma: 1 ponto — adesão perfeita à dieta sem glúten; 2 

pontos — boa adesão à dieta sem glúten; 3 pontos — adesão razoável à dieta sem 

glúten; 4 pontos — adesão ruim à dieta sem glúten; 5 pontos — adesão muito ruim à 

dieta sem glúten e 6 pontos — nenhuma dieta sem glúten.  

O nutricionista é o profissional mais preparado para avaliar o seguimento da 

DSG por meio da ANP, devendo participar ativamente do acompanhamento, 

orientação da DC e de seu tratamento (AL-TOMA et al., 2019; RODRIGO et al., 

2018). No entanto, nem sempre os serviços de saúde dispõem de profissionais 

especialistas em DC, principalmente nutricionistas, ficando à cargo do médico 

gastroenterologista a avaliação da conformidade e orientação, uma limitação para a 

aplicação da ANP. Outra limitação é que a ANP é mais detalhada e trabalhosa que a 

os questionários, necessitando de mais tempo para a realização. 

 

2.4.3 Testes sorológicos  

Os testes sorológicos mais utilizados para detecção e acompanhamento da 

DC são TTG, EMA e DGP. Estes testes estão relacionados à quantidade de 

glúten consumido em longo prazo, sendo assim altos níveis sugerem a baixa 

adesão à DSG. A recomendação é que sejam realizados a cada seis meses até 

vinte e quatro meses após o diagnóstico. Após um ano do início da DSG, caso os 

níveis sorológicos ainda estejam altos, estes sugerem fortemente a contaminação 

por glúten dos alimentos ingeridos ou transgressões na dieta (AL-TOMA et al., 

2019; RODRIGO et al., 2018).  

A análise de anticorpos também é vantajosa para o monitoramento de 

indivíduos que não relatam a adesão à DSG precisamente, seja pelo 

conhecimento prévio deficiente sobre a DSG, pelo nível de instrução ou pela 

idade. Dessa forma, é bastante útil para avaliação em crianças e idosos. O 
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declínio nos níveis séricos dos testes sorológicos após a DSG é essencial na 

determinação da restrição ao glúten e identificação de pacientes que precisam de 

mais orientação e monitoramento, além de serem úteis para avaliar indivíduos 

com sintomas persistentes da DC (AL-TOMA et al., 2019; LEFFLER; SCHUPPAN, 

2010).  

Não obstante, a normalização dos níveis séricos de anticorpos é demorada e 

pode não identificar exposições ocasionais ao glúten e transgressões pontuais à 

DSG. Dessa forma, valores elevados podem ser limitados para avaliar a adesão 

estrita à DSG (WIESER et al., 2021). Resultados de Mehta et al. (2018) 

demonstraram que indicadores laboratoriais também podem ser imprecisos para 

avaliar a adesão à DSG quando comparados à avaliação em uma entrevista 

estruturada, mas o número de participantes (n=92) deste estudo pode ter sido 

pequeno para essa conclusão, indicando uma limitação (MEHTA et al., 2018).  

 

2.4.4 Endoscopias com biópsias duodenais  

A biópsia duodenal viabiliza a realização de lâminas histológicas que 

permitem a visualização da altura das vilosidades intestinais, de fissuras na mucosa 

e seu resultado permite classificação de acordo com a extensão da atrofia vilositária, 

do aumento de linfócitos intraepiteliais e hiperplasia de criptas intestinais. A 

recuperação completa da mucosa intestinal leva em média dois anos após o início 

da adesão à DSG. No entanto, existem diferenças significativas no grau de 

recuperação histológica, principalmente entre crianças e adultos, sendo que em 

crianças, podem ser necessários até dois anos e, em adultos, até cinco anos para 

cicatrização completa após a DSG  (RODRIGO et al., 2018; WIESER et al., 2021).  

O mais indicado é a realização de nova biópsia de um a dois anos após o 

início da DSG, principalmente em indivíduos maiores de 40 anos, pessoas que 

apresentam formas mais graves da DC ou aqueles com sorologias positivas, 

buscando confirmar a resposta à dieta (RODRIGO et al., 2018). Porém, a biópsia 

não é recomendada rotineiramente devido à variabilidade no monitoramento em 

indivíduos em DSG, ser um exame invasivo, tempo de cicatrização elevado e 

variação intra-observador da avaliação histológica (ELLI et al., 2024).  

A biópsia, ao mesmo tempo em que avalia com segurança a cicatrização da 

mucosa intestinal e são importantes para avaliar a recuperação da mucosa em 

adultos com atrofia persistente da vilosidade,também pode demorar de dois a cinco 
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anos para recuperação completa e poucos estudos sustentam a indicação de rotina 

por ser um método que expõe a maiores riscos devido a necessidade de sedação e 

ser dispendioso (AL-TOMA et al., 2019; SADEGHI et al., 2020).  

 

 

2.4.5 Peptídeos derivados do glúten  

A quantificação de peptídeos imunogênicos de glúten (GIP) é um método 

inovador e recente para monitoramento da adesão à DSG, que pode ser realizado 

nas fezes ou na urina. Os peptídeos de glúten são pequenos fragmentos 

parcialmente resistentes à digestão, por isso podem ser identificados na excreção e 

indicar o consumo de alimentos com glúten. Na clínica, é um exame promissor como 

marcador de adesão à DSG. Com pesquisas iniciadas nos anos 2000 nos Estados 

Unidos, os peptídeos podem ser detectados entre o segundo e sétimo dia após 

ingestão em uma relação dose-dependente (COMINO et al., 2012; MORÓN et al., 

2008). Comparado a questionários, sorologia e resposta clínica, foi identificado 

como um método preciso devido à alta sensibilidade, por ser menos invasivo e 

apresentar correlação positiva com o consumo de glúten e proporcional à 

quantidade ingerida (COMINO et al., 2012, 2016a). Na urina, foi descrito como um 

método sensível e específico para detectar a não adesão à DSG (MORENO et al., 

2017a). No entanto, pode ser desconfortável para coleta e ainda não é um teste 

disponível na prática (MORENO et al., 2017b).  

Estudos sugerem que o GIP pode ser incluído como uma avaliação para 

melhorar a conduta profissional e o descrevem como um importante marcador de 

monitoramento da adesão, sugerindo uma diminuição nos custos com endoscopias. 

Porém, ainda são necessárias mais pesquisas de validação, estudos de dose-

resposta e dos fatores que influenciam no valor do biomarcador (ELLI et al., 2024; 

GERASIMIDIS et al., 2018).  

 Diante do exposto, é evidente a necessidade de identificação de métodos 

práticos, precisos e válidos para a verificação da adesão à DSG por parte dos 

indivíduos com DC.  
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3. OBJETIVOS 

3.1 Objetivos geral  

 Determinar, por meio de revisão sistemática, a ferramenta que melhor prediz 

a adesão à DSG por indivíduos com DC, em no mínimo seis meses de tratamento.  

 

3.2 Objetivos específicos 

- Identificar as ferramentas disponíveis para predição da adesão à DSG por pessoas 

com DC; 

- Avaliar a eficiência das ferramentas utilizadas para determinar a adesão à DSG; 

- Comparar as ferramentas de avaliação de adesão à DSG com os testes 

laboratoriais em indivíduos com DC. 
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4. MÉTODOS 

4.1. Delineamento do estudo  

 Trata-se de uma revisão sistemática de predição que utilizou a diretriz 

TRIPOD-SRMA (Transparente Reporting of Multivariable Prediction Models for 

Individual Prognosis or Diagnosis) para sua construção. Este tipo de revisão busca 

reunir e resumir estudos para prever resultados de saúde e informar prognóstico ou 

diagnóstico (SNELL et al., 2023).  A revisão foi cadastrada na plataforma de 

registros de revisão sistemática PROSPERO (International Prospective Register of 

Systematic Reviews), sob o número de parecer CRD42024518034. 

 As primeiras etapas do estudo consistiram em pesquisa geral sobre o tema, 

busca de revisão sistemática anterior e viabilidade.  A pergunta de pesquisa 

norteadora foi: “Em adultos com doença celíaca em tratamento (dieta sem glúten) há 

mais de seis meses, qual ferramenta melhor prediz a adesão ao tratamento, 

comparado aos exames laboratoriais?”. Foi desenvolvida a estratégia de busca 

preliminar com as principais palavras-chave, seguindo o acrônimo PICOT (P: 

pessoa; I: intervenção; C: comparação; O: outcome/resultado e T: tempo), essencial 

para nortear a viabilidade da realização da revisão sistemática. A partir disso, houve 

a elaboração da estratégia de busca definitiva para cada base de dados, acrescida 

dos termos Mesh, DeCS e Emtree, conforme a Tabela de anotações no Apêndice 1, 

que contém os filtros utilizados na busca.  

 

4.2 Critérios de elegibilidade  

 Foram incluídos estudos com indivíduos com DC, maiores de 18 anos, que 

estão em tratamento com DSG há pelo menos seis meses e que utilizaram algum 

método (questionário, autorrelato, entrevista, avaliação nutricional padronizada) para 

predizer a adesão à dieta e compararam com algum método laboratorial (TTG, EMA, 

AGA, GIP ou biópsia).  

 Os critérios de exclusão foram: 

1) Estudos realizados com pessoas menores de 18 anos; 

2) Estudos com pessoas com DC em tratamento há menos de seis meses; 

3) Artigos de revisão, capítulos de livros e anais de congresso; 

4) Estudos sem dados suficientes para extração;  

5) Estudos que não avaliaram a adesão à DSG.  
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4.3 Estratégia de busca e extração de dados  

 Os estudos primários foram coletados simultaneamente e independentemente 

pelos Revisores 1 e 2 (R1 e R2) em oito bases científicas: PubMed, EMBASE, 

LILACS, Web of Science, LIVIVO, SCOPUS, Google Scholar e Proquest. A busca foi 

realizada usando os termos adequados para cada base de dados (listados no 

Apêndice 1) sem restrição de idioma e tempo de publicação.  

  

4.4 Gerenciador de referências e seleção  

O software EndNote Web foi utilizado para organização e primeira remoção 

de duplicados 100% iguais de forma automática. Em seguida, os trabalhos 

selecionados foram exportados para o software Rayyan (Ouzzani et al., 2016) para 

as etapas de organização dos dados e remoção dos duplicados de forma manual e 

para a Seleção Fase 1. As etapas de organização dos dados e remoção dos 

duplicados foram executadas pelo R1. 

Dois revisores independentes (R1 e R2) selecionaram os artigos incluídos em 

duas fases. A Seleção Fase 1 tratou-se da leitura de títulos e resumos no software 

Rayyan de forma independente, aplicando-se os critérios de elegibilidade. Após isso, 

foi feita a conferência e julgamento das divergências. A Seleção Fase 2 consistiu na 

leitura completa dos artigos selecionados na Seleção Fase 1 e busca adicional nas 

listas de referências dos artigos lidos na íntegra, com intuito de encontrar estudos 

com potencial elegibilidade para serem incorporados à revisão sistemática em curso. 

Quando houve divergências, um terceiro revisor (R3) participou antes que uma 

decisão final fosse tomada em ambas as fases. Na fase de Seleção Fase 2, os 

critérios de exclusão foram numerados por ordem de importância e, para cada 

estudo excluído, foi atribuído o número do motivo de exclusão.  

 

4.5 Coleta de dados e análise do risco de viés   

Para realizar a coleta de dados dos estudos primários na seleção Fase 2, foi 

utilizado o check list CHARMS (CHecklist for critical Appraisal and data extraction for 

systematic Reviews of prediction Modelling Studies) (MOONS et al., 2014). Os 

dados faltantes foram consultados via e-mail diretamente com os autores dos artigos 

por no máximo três tentativas. A coleta de dados também foi feita de forma 

independente pelos revisores R1 e R2.  



29 

 

Após a coleta de dados, dois revisores (R1 e R2) preencheram a lista 

PROBAST (Predição Risk Of Bias ASsessment Tool) também de forma 

independente.  O PROAST é uma ferramenta específica para avaliar o risco de viés 

e a aplicabilidade de estudos de predição prognóstica (WOLFF et al., 2019). A 

ferramenta possui quatro domínios (participantes, preditores, resultado e análise), 

com um total de 20 questões conforme o Anexo 1.  

Para a extração de dados e geração de tabelas e gráficos foi utilizado um 

modelo de Microsoft Excel® (versão Office 365) de forma independente pelos dois 

revisores, com uma reunião de consenso ao final. O R3 foi consultado quando houve 

divergências na decisão. O arquivo para preenchimento consistiu em duas planilhas 

denominadas template CHARMS e PROBAST, desenvolvida a partir dos estudos 

anteriores (FERNANDEZ-FELIX et al., 2023).  

 

4.6 Análise estatística e metanálise  

A associação entre a adesão à DSG pela ferramenta e o teste laboratorial foi 

avaliada usando o coeficiente de contingência phi. O coeficiente phi mede a 

associação entre duas variáveis binárias e assume valores entre -1 e 1, com phi<0 

indicando uma associação negativa, phi>0 uma associação positiva e phi=0 

indicando nenhuma associação (YULE, 1912). Foi realizada uma meta-análise dos 

estudos que abordaram a associação da adesão à DSG pela ferramenta e pelos 

testes laboratoriais. A medida meta-analítica de phi (valor agrupado) foi obtida 

usando um modelo de efeitos aleatórios. 

As estimativas foram obtidas considerando um único agrupamento com todos 

os estudos e também por subgrupos de acordo com o instrumento adotado. A 

associação entre a adesão à DSG pela ferramenta e o teste laboratorial foi 

considerada significativa (em um nível de significância de 5%) quando o intervalo de 

confiança (IC) 95% não continha o valor zero. Além disso, as associações entre dois 

subgrupos foram consideradas significativamente diferentes quando seus 

respectivos ICs não se cruzavam. As análises foram realizadas usando  o pacote 

metafor do programa R, versão 4.4.0 (VIECHTBAUER, 2010).  
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CAPÍTULO 2  

1. RESULTADOS 

Os resultados e discussão desta dissertação estão apresentados na forma de 

artigo científico. O artigo “Gluten-Free Diet Adherence Tools for Individuals with 

Celiac disease: A Systematic Review and Metanalysis of tools compared to La-

boratory tests” (RIBEIRO et al., 2024), foi submetido em 21 de junho de 2024.  

 

1.1 Artigo “Gluten-Free Diet Adherence Tools for Individuals with Celiac Disease : A 

Systematic Review and Meta-Analysis of Tools Compared to Laboratory Tests” 
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Abstract: This systematic review aimed to find the tool that best predicts celiac 

individuals’ adherence to a gluten-free diet (GFD). The Transparent Reporting of 

Multivariable Prediction Models for Individual Prognosis or Diagnosis 

(TRIPOD-SRMA) guideline was used for the construction and collection of data 

from eight scientific databases (PubMed, EMBASE, LILACS, Web of Science, 

LIVIVO, SCOPUS, Google Scholar, and Proquest) on 16 November 2023. The 

inclusion criteria were studies involving individuals with celiac disease (CD) 

who were over 18 years old and on a GFD for at least six months, using a 

questionnaire to predict adherence to a GFD, and comparing it with laboratory 

tests (serological tests, gluten immunogenic peptide—GIP, or biopsy). Review 

articles, book chapters, and studies without sufficient data were excluded. The 

Checklist for Critical Appraisal and Data Extraction for Systematic Reviews of 

Prediction Modeling Studies (CHARMS) was used for data collection from the 

selected primary studies, and their risk of bias and quality was assessed using 

the Prediction Risk of Bias Assessment Tool (PROBAST). The association 

between the GFD adherence determined by the tool and laboratory test was 

assessed using the phi contingency coefficient. The studies included in this 

review used four different tools to evaluate GFD adherence: BIAGI score, 

Coeliac Dietary Adherence Test (CDAT), self-report questions, and interviews. 

The comparison method most often used was biopsy (n = 19; 59.3%), followed by 

serology (n = 14; 43.7%) and gluten immunogenic peptides (GIPs) (n = 4; 12.5%). 

There were no significant differences between the interview, self-report, and 

BIAGI tools used to evaluate GFD adherence. These tools were better associated 

with GFD adherence than the CDAT. Considering their cost, application time, 

and prediction capacity, the self-report and BIAGI were the preferred tools for 

evaluating GFD adherence. 

Keywords: gluten-free diet; celiac disease; treatment adherence; laboratory test 

Citation: Ribeiro, C.d.S.; Uenishi, 

R.H.; Domingues, A.d.S.; Nakano, 

E.Y.; Botelho, R.B.A.; Raposo, A.; 

Zandonadi, R.P. Gluten-Free Diet 

Adherence Tools for Individuals 

with Celiac Disease: A Systematic 

Review and Meta-Analysis of Tools 

Compared to Laboratory Tests.  

Nutrients 2024, 16, x. 

https://doi.org/10.3390/xxxxx 

Academic Editor(s): Name 

Received: 22 June 2024 

Revised: 18 July 2024 

Accepted: 23 July 2024 

Published: date 

 

Copyright: © 2024 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 



Nutrients 2024, 16, x FOR PEER REVIEW 2 of 18 
 

 

1. Introduction 

Celiac disease (CD) is a chronic autoimmune condition that affects the small intestine with villous 

atrophy, causing intestinal and extraintestinal symptoms, and is triggered by the ingestion of gluten in 

genetically predisposed individuals (AL-TOMA et al., 2019; FASANO; CATASSI, 2012). It can trigger 

severe symptoms of malabsorption and nutritional deficiencies, such as anemia, diarrhea, 

constipation, short stature, muscular atrophy, and dermatitis herpetiformis, among others (AL-TOMA 

et al., 2019; ITZLINGER et al., 2018; LUDVIGSSON et al., 2013; SAHIN, 2021). It is estimated that CD 

affects between 0.7% and 1.4% of the world population and is predominant in females; however, it is 

considered a neglected and underdiagnosed condition (SAHIN, 2021; SINGH et al., 2018; 

TARAGHIKHAH et al., 2020). 

A gluten-free diet (GFD) is the only current treatment for the disease (BERNARDO; PEÑA, 2012; 

GALLI et al., 2014a; WIESER et al., 2021). It can reverse the damage caused to the intestinal mucosa, 

primarily reducing morbidity and improving the quality of life of individuals with CD. GFDs entail 

completely restricting the consumption of gluten, a protein complex in wheat, rye, and barley, and its 

derivatives. Given the widespread presence of gluten in confectionery, bakery, pasta, and other 

industrialized products, adherence to a GFD can become a critical challenge for people affected by CD 

(ELLI et al., 2024). 

Several factors are involved in GFD adherence, such as the level of education received, the 

patient’s own perception and self-efficacy regarding the diet, knowledge, the duration of the GFD, 

instruction from qualified professionals, social restrictions, and even food labeling. The main reasons 

for GFD transgression are social events and changes in the food consumption environment 

(FERNÁNDEZ MIAJA et al., 2021; VILLAFUERTE-GALVEZ et al., 2015a). However, assessing GFD 

adherence in individuals with CD is still challenging for researchers and health professionals, and 

how to monitor patients with CD is not well defined (ELLI et al., 2024). 

The methods for assessing GFD adherence are diverse and may have advantages and 

disadvantages. Despite being essential for adult diagnoses and the gold standard for evaluating 

mucosal recovery, biopsy is an invasive and high-cost method for monitoring the disease 

(PAGANIZZA et al., 2019). It is believed that it is possible to use alternative and less invasive methods 

to assess GFD adherence, such as interviews conducted by qualified professionals, the use of 

questionnaires, serological tests, or screening for gluten-derived peptides (GIPs) in feces or urine 

(GALLI et al., 2014a; MUHAMMAD; REEVES; JEANES, 2019a; SILVESTER, J.A.; KURADA, S.; 

SZWAJCER, A.; KELLY, C.P.; LEFFER, D.A.; DUERKSEN, 2017). The serological tests recommended 

for predicting GFD adherence are tTG antibodies (tissue anti-transglutaminase), EMA (anti 

endomysium), and anti-DGPs (anti-deamidated gliadin peptides) of the IgA and IgG classes. Their 

high levels indicate low adherence, but negative values may not confirm strict adherence to the GFD 

and may be inaccessible in practice due to the lack of testing in healthcare services, patients refusing to 

have blood samples collected, and the cost (AL-TOMA et al., 2019; ELLI et al., 2024; RODRIGO et al., 

2018). The measurement of GIPs in feces and urine is the most recently established method; therefore, 

it is not yet widely available. It is expensive and has been rejected by patients (ELLI et al., 2024). 

GFD adherence must be guided and evaluated by health professionals with experience in CD, 

especially dietitians, through dietary interviews, food diaries, and questionnaires (ELLI et al., 2024). 

Questionnaires are simple, quick, and easy instruments that can be applied in clinical practice. Some 

of them are validated and widely used in studies, with good reliability (BIAGI et al., 2012a; ELLI et al., 

2024; GŁADYŚ et al., 2020; LEFFLER et al., 2009a). However, there is no study that recommends the 

best tool to assess adherence to the DSG or which tool best predicts the GFD adherence of CD 

individuals, which is why this work is essential for contributing to the scientific literature and 

monitoring people with CD. 

GFD adherence is essential in preventing symptoms, improving the quality of life of individuals 

with CD, and reducing health costs related to this condition (PAGANIZZA et al., 2019). However, 

confirming GFD adherence via an unreliable method may pose a risk to individuals with CD in terms 

of their diet (WIESER et al., 2021). Therefore, looking for a reliable, low-cost, and less invasive tool can 
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benefit CD individuals, the health professionals who monitor their treatment, and researchers in the 

field. It is necessary to explore the literature on this topic better, expose the criteria used to evaluate 

GFD adherence in CD individuals, and, consequently, contribute to improving the monitoring of the 

dietary treatments used in CD and the quality of life of CD individuals. In this sense, this systematic 

review aimed to evaluate the non-invasive method that best predicts the adherence of individuals 

with celiac disease to a gluten-free diet.  
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2. Materials and Methods 

2.1. Study Design 

This systematic prediction review used the Transparent Reporting of Multivariable Prediction 

Models for Individual Prognosis or Diagnosis (TRI-POD-SRMA) guidelines for its construction. This 

type of review seeks to gather and summarize studies to predict health outcomes and inform 

prognoses or diagnoses (SNELL et al., 2023). The review was registered on the systematic review 

registration platform PROSPERO (International Prospective Register of Systematic Reviews) and is 

being analyzed by it under opinion number CRD42024518034. 

The first stages consisted of general research on the topic, a search for previous systematic 

reviews, and the study feasibility study. The search question was “In adults with celiac disease 

undergoing treatment (gluten-free diet) for more than six months, which tool best predicts treatment 

adherence, compared to laboratory tests?”. A preliminary search strategy was carried out using the 

main keywords, following the acronym PICOT (P: person; I: intervention; C: comparison; O: 

outcome/result; and T: time), which is essential to guide the viability of a systematic review. A 

definitive search strategy was developed for each database, as well as the terms Mesh, DeCS, and 

Emtree (Table S1). 

2.2. Eligibility Criteria 

The following were included: (i) studies on adults older than 18 years old with a CD diagnosis 

and (ii) who have been undergoing treatment with a GFD for at least six months and (iii) studies 

which used questionnaires to predict adherence to the diet and compared it with a direct assessment 

method (tTG, EMA, DGP, GIP, or biopsy). The exclusion criteria were (i) studies carried out on people 

under 18 years old (ii) who had been on a GFD for less than six months (iii) and had no diagnosis of 

CD; (iv) review articles, book chapters, and conference proceedings; (v) studies without sufficient data 

for extraction; (vi) studies that did not evaluate adherence to a GFD. 

2.3. Search and Data Extraction Strategy 

Reviewers 1 and 2 (R1 and R2) collected the primary studies simultaneously and independently 

from eight scientific databases: PubMed, EMBASE, LILACS, Web of Science, LIVIVO, SCOPUS, 

Google Scholar, and Proquest. The search used the appropriate terms for each database (Table S1) 

without language or publication time restrictions. 

2.4. Reference and Selection Manager 

EndNote Web software was used to organize and remove 100% identical duplicates 

automatically. Then, the selected studies were exported to Rayyan software to organize the data and 

remove duplicates manually, before Phase 1 selection. The steps of organizing the data and duplicate 

removal were performed only by R1. 

Two independent reviewers (R1 and R2) selected the articles to be included in two phases. Phase 

1 selection involved independently reading the studies’ titles and abstracts in Rayyan software and 

applying the eligibility criteria. After that, differences were discussed and judged. Phase 2 selection 

consisted of the complete reading of the articles selected in Phase 1 and an additional search within 

the reference lists of the articles read in full to find studies with potential eligibility for this review. If 

disagreements arose in either phase, a third reviewer (R3) evaluated them before making a final 

decision. During Phase 2 selection, the exclusion criteria were numbered in order of importance, and a 

numbered reason was assigned to each excluded study. 

2.5. Data Collection and Risk of Bias Analysis
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To collect data from the primary studies that were included in Phase 2 selection within this study, 

the CHARMS checklist (CHecklist for critical Appraisal and data extraction for systematic Reviews of 

prediction Modeling Studies) was used (MOONS et al., 2014). Missing studies were asked for directly 

by email to the authors, with a maximum of three attempts made. Data collection was also conducted 

independently by R1 and R2. After data collection, the two reviewers (R1 and R2) completed the 

PROBAST list (Prediction Risk Of Bias Assessment Tool), also independently (WOLFF et al., 2019). 

To extract data and generate tables and graphs, a Microsoft Excel® (Office 365 version) model was 

independently used by the two reviewers and, at the end, a consensus meeting was held. R3 was 

consulted to solve divergencies. The file to be completed consisted of two spreadsheets, a template 

CHARMS and PROBAST, developed in previous studies (FERNANDEZ-FELIX et al., 2023). 

2.6. Statistical Analysis and Meta-Analysis 

The association between the GFD adherence calculated by the tool and laboratory test was 

assessed using the phi contingency coefficient. The phi coefficient measures the association between 

two binary variables and takes values between −1 and 1, with phi < 0 indicating a negative association, 

phi > 0 a positive association, and phi = 0 indicating no association. A meta-analysis of the studies that 

addressed the association between the GFD adherence calculated by the tool and laboratory tests was 

performed. Phi’s meta-analytic measurement (grouped value) was obtained using a random effects 

model. 

Point estimates of the grouped phi values and their respective 95% confidence intervals (95% CI) 

are presented. The estimates were obtained by considering a single grouping of all the studies and 

also by considering subgroups according to the instrument adopted. The association between the GFD 

adherence calculated by the tool and laboratory test was considered significant (at a significance level 

of 5%) when the 95% CI did not contain a zero value. Additionally, the associations between two 

subgroups were considered significantly different when their respective CIs did not intersect. The 

analyses were performed using the R program’s metafor package , version 4.4.0 (R: A LANGUAGE 

AND ENVIRONMENT FOR STATISTICAL COMPUTING, [s.d.]). 

3. Results 

3.1. Study Selection 

The database search resulted in 4883 articles, of which 2444 were duplicates. After Phase 1 

selection, 2439 articles remained for the reading of their titles and abstracts, 114 of which were read in 

full and had their bibliographic references consulted (Phase 2 selection). The excluded studies and the 

reasons for their exclusion are presented in Table S2. Finally, 32 studies were eligible for this 

systematic review and 31 for a meta-analysis, as shown in the PRISMA flowchart (Figure 1). 
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Figure 1. PRISMA flow diagram of literature search and selection criteria. 

3.2. The Studies’ Characteristics 

The studies were performed from 1997 to 2024 and ranged from 18 to 694 (137.82 ± 145.24) 

participants. Thirty-one studies were characterized as cohort studies, and one was a randomized 

clinical trial study (Table 1). Most studies were performed in Italy (BIAGI et al., 2009b, 2012b; CIACCI 

et al., 2002; ELLI et al., 2020; GALLI et al., 2014b; LANZINI et al., 2009; LOMBARDO et al., 2023; 

MARSILIO et al., 2020; NORSA et al., 2018; SCHIEPATTI et al., 2023a; STASI et al., 2016; USAI et al., 

2002) (n = 13; 40.6%), followed by Finland (KAUKINEN et al., 2002; METSO et al., 2012; PEKKI et al., 

2017; VILJAMAA et al., 2005) (n = 4; 12.5%), the United Kingdom (COLEMAN et al., 2021; 

HUTCHINSON et al., 2010; SCHIEPATTI et al., 2023a), and the United States (GONG et al., 2023; 

SCHIEPATTI et al., 2023a; VILLAFUERTE-GALVEZ et al., 2015a) (n = 3, 9.3%), Argentina (BAI et al., 

1997; NACHMAN et al., 2011), Australia (NEWNHAM et al., 2016; RUSSELL et al., 2024b), Canada 

(DUERKSEN et al., 2010; SILVESTER et al., 2020), Norway (HÆRE et al., 2016; SKODJE et al., 2022) (n 

= 2, 6.25%), while Paraguay, Poland, Romania, Spain, and Türkiye had one study each (FERREIRA et 

al., 2018; GŁADYŚ et al., 2020; NEMTEANU et al., 2023; SAYAR et al., 2021; SCHIEPATTI et al., 

2023a). 

The studies included in this review used four different tools to evaluate GFDs: BIAGI scores 

(BIAGI et al., 2009b), the Coeliac Dietary Adherence Test (CDAT) (LEFFLER et al., 2009b), self-report 

questionnaires, and interviews. Most of them used a biopsy (BIAGI et al., 2009b, 2012a; CIACCI et al., 

2002; COLEMAN et al., 2021; DUERKSEN et al., 2010; GALLI et al., 2014a; GŁADYŚ et al., 2020; 

GONG et al., 2023; HÆRE et al., 2016; HUTCHINSON et al., 2010; KAUKINEN et al., 2002; LANZINI 

et al., 2009; METSO et al., 2012; NEMTEANU et al., 2023; NEWNHAM et al., 2016; NORSA et al., 2018; 

PEKKI et al., 2017; SCHIEPATTI et al., 2023a; STASI et al., 2016) (n = 19; 59.3%), followed by serology 
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(BAI et al., 1997; BIAGI et al., 2009a, 2012b; ELLI et al., 2020; FERREIRA et al., 2018; GALLI et al., 

2014b; KAUKINEN et al., 2002; MARSILIO et al., 2020; NACHMAN et al., 2011; SAYAR et al., 2021; 

STASI et al., 2016; USAI et al., 2002; VILJAMAA et al., 2005; VILLAFUERTE-GALVEZ et al., 2015b) (n 

= 14; 43.7%) and GIPs (LOMBARDO et al., 2023; RUSSELL et al., 2024b; SILVESTER et al., 2020; 

SKODJE et al., 2022) (n = 4; 12.5%). Of the 32 studies, most (n = 45; 46.8%) used the self-report method 

to evaluate GFD adherence (BAI et al., 1997; DUERKSEN et al., 2010; ELLI et al., 2020; FERREIRA et 

al., 2018; HUTCHINSON et al., 2010; KAUKINEN et al., 2002; LANZINI et al., 2009; NACHMAN et 

al., 2011; NEMTEANU et al., 2023; NEWNHAM et al., 2016; NORSA et al., 2018; PEKKI et al., 2017; 

SAYAR et al., 2021; STASI et al., 2016; VILJAMAA et al., 2005), followed by the CDAT (COLEMAN et 

al., 2021; GŁADYŚ et al., 2020; HÆRE et al., 2016; LOMBARDO et al., 2023; RUSSELL et al., 2024b; 

SILVESTER et al., 2020; SKODJE et al., 2022; VILLAFUERTE-GALVEZ et al., 2015b) (n = 8; 25%), 

BIAGI (BIAGI et al., 2009b, 2012b; COLEMAN et al., 2021; GALLI et al., 2014b; MARSILIO et al., 2020) 

(n = 5; 15.6%), and interviews (CIACCI et al., 2002; GONG et al., 2023; METSO et al., 2012; USAI et al., 

2002) (n = 4; 12.5%), while only one used the Standardized Dietitian Evaluation (SDE) (GŁADYŚ et al., 

2020) and one of the studies used both the BIAGI and CDAT tools (SCHIEPATTI et al., 2023a). 
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Table 1. Baseline characteristics of the studies included. 

Author, Year  
Study 

Design 

Enrolment 

Period 
Country n 

Females 

(n) 
Age 

GFD Period 

(Month) 

GFD Adherence 

Tool 

%Adherence 

Using the Tool 

Laboratory 

Test 

%Adherence Using the 

Laboratory Test 

Biagi et al., 2009 (BIAGI et 

al., 2009b) 
Cohort NI Italy 

168 126 
42.4 ± 13.9 82 (15–389) BIAGI 79.7 

Biopsy 91 

162 NI EMA 70.3 

Biagi et al., 2012 (BIAGI et 

al., 2012b) 
Cohort 2008–2011 Italy 141 108 34 ± 15 27 (6–298) BIAGI 82.2 

Biopsy 85.8 

EMA 73 

Galli et al., 2014 (GALLI et 

al., 2014b) 
Cohort 2009–2012 Italy 

65 47 
38 (18–70) 12 BIAGI 81.5 

Biopsy 67.6 

57 NI EMA/tTG 70 

Marsilio et al., 2020 

(MARSILIO et al., 2020) 
Cohort 2020 Italy 100 86 39.73 ± 13.51 79.68 ± 76.68 BIAGI 90 tTG 85 

Coleman et al., 2021 

(COLEMAN et al., 2021) 
Cohort 2013–2019 UK  201 136 50.3 >30 BIAGI  91 Biopsy 68.6 

Villafuerte-Galvez et al., 

2015 (VILLAFUERTE-

GALVEZ et al., 2015a) 

Cohort 2011–2012 USA 118 NI 53.6 ±1 15.4 118.8 ± 76.8 CDAT 73.7 tTG 82 

Haere et al., 2016 (HÆRE et 

al., 2016) 
Cohort NI Norway 127 79 55 ± 14 111.6 ± 60 CDAT 46.4 Biopsy 94.4 

Gladys et al., 2020 

(GŁADYŚ et al., 2020) 
Cohort 2015–2018 Poland 44 38 40.8 78 ± 86.4 CDAT 47.7 Biopsy 56.8 

Silvester et al., 2020 

(SILVESTER et al., 2020) 
Cohort NI Canada 18 12 41 (21–77) 24 CDAT 77.7 

uGIPs 

fGIPs 
33.3 

Coleman et al., 2021 

(COLEMAN et al., 2021) 
Cohort 2013–2019 England  201 136 50.3 >30 CDAT 49.7 Biopsy 68.6 

Skodje et al., 2022 (SKODJE 

et al., 2022) 
Cohort NI Norway 70 59 45 12 CDAT  53 fGIPs  91.4 

Lombardo et al., 2023 

(LOMBARDO et al., 2023) 
Cohort 2019–2020 Italy 280 232 42.9 133.2 ± 122.4 CDAT 69.2 uGIPs  88.5 

Russell et al., 2024 

(RUSSELL et al., 2024b) 
RCT 2020–2021 Australia 51 36 55 (44–62) 120 (60–168) CDAT 72.5 fGIPs 23.5 

Schiepatti et al., 2023 

(SCHIEPATTI et al., 2023a) 
Cohort 2020–2022 Italy, Spain, UK, USA 694 491 >18 32 (15–61) CDAT/BIAGI 83.5 Biopsy 77.3 

Ciacci et al., 2002 (CIACCI 

et al., 2002) 
Cohort 2002 Italy 390 299 27.9 ± 10.9 82.8 ± 90 Interview 42.5 Biopsy 76 

Usai et al., 2002 (USAI et 

al., 2002) 
Cohort 2002 Italy 66 66 46 (18–74) >24 Interview 59 EMA/AGA 57.5 

Metso et al., 2012 (METSO 

et al., 2012) 
Cohort 2003–2006 Finland 26 22 >45 >12 meses Interview 92.3 Biopsy 100 
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Gong et al., 2023 (GONG et 

al., 2023) 
Cohort 2008–2019 USA 106 66 43.9 84 Interview 74.5 Biopsy 54.7 

Gladys et al., 2020 

(GŁADYŚ et al., 2020) 
Cohort 2020 Italy 44 38 40.8 78 ± 86.4 SDE 75 Biopsy 56.8 

Bai et al., 1997 (BAI et al., 

1997) 
Cohort 1997 Argentina 22 NI 44 (21–73) 47 (23–75) Self-reported 59 EMA/tTG 95.4 

Kaukinen et al., 2002 

(KAUKINEN et al., 2002) 
Cohort 2002 Finland 

57 NI 

49 (22–73) 12 (12–216) Self-reported 

80.7 Biopsy 52.6 

87 63 87.3 EMA 87.3 

87 63 87.3 tTG 73.3 

Viljamaa et al., 2005 

(VILJAMAA et al., 2005) 
Cohort NI Finland 97 51 51 144 Self-reported  83 tTG 91.7 

Lanzini et al., 2009 

(LANZINI et al., 2009) 
Cohort 2009 Italy 465 356 31 (18–81) 16 (13–222) Self-reported 85.8 Biopsy 79.5 

Duerksen et al., 2010 

(DUERKSEN et al., 2010) 
Cohort NI Canada 21 19 50.5 116.4 Self-reported 71.4 Biopsy 71.4 

Hutchinson et al., 2010 

(HUTCHINSON et al., 

2010) 

Cohort 2009 UK 234 202 >18 34.8 Self-reported 88 Biopsy 35 

Nachman et al., 2011 

(NACHMAN et al., 2011) 
Cohort 2004–2005 Argentina 53 48 18–66 

12 

Self-reported 

60.3 TTG 62.2 

48 52.8 TTG 49 

12 60.3 tTG/DGP 79.2 

    

48 52.8 tTG/DGP 71.7 

Newnham et al., 2016 

(NEWNHAM et al., 2016) 
Cohort NI Australia 44 NI 40 (18–71) 60 Self-reported 97.7 Biopsy 16 

Stasi et al., 2016 (STASI et 

al., 2016) 
Cohort NI Italy 

39 
NI 40 66 (13–261) Self-reported 

53.8 Biopsy 84.6 

52 86.5 EMA 75 

Pekki et al., 2017 (PEKKI et 

al., 2017) 
Cohort NI Finland 476 NI 55 96 Self-reported  98.7 Biopsy  58 

Ferreira et al., 2018 [53] Cohort 2015–2017 Paraguay 72 55 35.6 ± 12.4 294 Self-reported 68 tTG 44.4 

Norsa et al., 2018 (NORSA 

et al., 2018) 
Cohort 2014–2015 Italy 63 NI 31.34 320 (1–432) Self-reported  46 Biopsy  74.6 

Elli et al., 2020 (ELLI et al., 

2020) 
Cohort 2017–2018 Italy  197 159 44.6 87 ± 74 Self-reported  75.6 tTG 94.4 

Sayar et al., 2021 (SAYAR 

et al., 2021) 
Cohort 2010 Türkiye 78 68 36.8 ± 7.7 31 Self-reported 78.2 EMA/tTG 59 

Nemteanu et al., 2023 

(NEMTEANU et al., 2023) 
Cohort 2016–2021 Romania 102 79 39.54 ± 12.70 22.6 Self-reported 27.4 tTG 71.5 
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Abbreviation: BIAGI = Biagi score; CDAT = Coeliac Dietary Adherence Test; GFD = gluten-free diet; SDE = Standardized Dietician Evaluation; AGA = gliadin 

antibody; tTG = tissue anti-transglutaminase antibody; EMA = anti-endomysium antibody; DGP = anti-deamidated gliadin peptide; fGIPs = gluten-derived 

peptides in feces; uGIPs = gluten-derived peptides in urine; RCT = randomized clinical trial; NI = no information. 
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3.3. Meta-Analysis 

The results of the meta-analysis of the association between the GFD adherence calculated by the 

tool and laboratory tests are shown in Table 2 and Figure 2. 

One study was excluded from the subgroup analysis because it used two instruments 

simultaneously (CDAT and BIAGI) and it was impossible to separate the data (SCHIEPATTI et al., 

2023a). There were no significant differences between the interview, self-report, and BIAGI tools used 

to evaluate GFD adherence. These tools were better associated with GFD adherence than the CDAT. 

The Standardized Assessment of Dietitians (SDE) did not demonstrate an association with adherence 

to a GFD. However, it was evaluated in only one study and did not show statistically significant 

differences from any other instrument. 

Table 2. Meta-analysis results for the association between the GFD adherence 

calculated by tools and laboratory tests. 

 
Number of 

Studies 

Grouped Estimation 

Phi (CI 95%) 

TOTAL 42 0.297 (0.220; 0.372) 

Tool used to evaluate GFD 

adherence * 
  

CDAT 8 0.112 (0.032; 0.192) A 

SDE 1 0.238 (−0.051; 0.528) AB 

BIAGI 8 0.242 (0.073; 0.410) AB 

Self-report 21 0.308 (0.209; 0.406) B 

Interview 3 0.641 (0.380; 0.903) B 

Laboratory test used to evaluate 

GFD adherence 
  

GIP 4 0.088 (−0.031; 0.207) A 

Biopsy 20 0.264 (0.163; 0.365) AB 

Serological (TTG, EMA, AGA) 18 0.378 (0.256; 0.501) B 

Tool X laboratory test *   

BIAGI and Serological 4 0.066 (−0.126; 0.258) A 

CDAT and GIP 4 0.088 (−0.031; 0.207) A 

Self-report and Biopsy 9 0.116 (0.016; 0.216) A 

CDAT and Biopsy 3 0.126 (−0.053; 0.304) AB 

CDAT and Serological 1 0.226 (0.027; 0.425) ABC 

SDE and Biopsy 1 0.238 (−0.051; 0.528) ABC 

BIAGI and Biopsy 4 0.410 (0.268; 0.551) BC 

Self-report and Serological 12 0.467 (0.384; 0.551) C 

Interview and Biopsy 2 0.489 (0.419; 0.559) C 

Interview and Serological 1 0.903 (0.796; 1.000) D 
* The study by Schiepatti et al. (2023) (SCHIEPATTI et al., 2023a) adopted the 

CDAT/BIAGI questionnaires; therefore, it does not fit (in isolation) into either 

instrument. Groups with the same letters do not differ significantly. 

Abbreviations: BIAGI = Biagi score; CDAT = Coeliac Dietary Adherence Test; 

GFD = gluten-free diet; SDE = Standardized Dietician Evaluation; AGA = gliadin 

antibody; TTG = tissue anti-transglutaminase antibody; EMA = anti-endomysium 

antibody;; GIP = gluten-derived peptide; CI = confidence interval.



Nutrients 2024, 16, x FOR PEER REVIEW 10 of 18 
 

 

 

 

Figure 2. Forest plot of the phi coefficients of the association between the 

adherence measured with the tools and the adherence measured with the 

laboratory tests (42 studies). 

3.4. Risk of Bias and Concern 

Figures 3 and 4 present the analysis of the risk of bias and concern in the included studies, 

classified according to PROBAST (WOLFF et al., 2019). In total, 50% (n = 16) of the included studies 

demonstrated a low risk of bias (BAI et al., 1997; BIAGI et al., 2012a; COLEMAN et al., 2021; ELLI et 

al., 2020; FERREIRA et al., 2018; GŁADYŚ et al., 2020; HÆRE et al., 2016; LANZINI et al., 2009; 

LOMBARDO et al., 2023; NACHMAN et al., 2011; NEMTEANU et al., 2023; NORSA et al., 2018; 

RUSSELL et al., 2024a; SCHIEPATTI et al., 2023b; VILLAFUERTE-GALVEZ et al., 2015c). A high risk 

of bias was identified in four studies (METSO et al., 2012; SILVESTER et al., 2020; STASI et al., 2016; 

USAI et al., 2002), one of which used the self-report method (STASI et al., 2016), another an interview 

(USAI et al., 2002), and another the CDAT (SILVESTER et al., 2020). 
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Figure 3. Risk of bias and concern in the included studies by domain, classified 

according to PROBAST. 
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Figure 4. Risk of bias and applicability of the included studies, classified 

according to PROBAST.
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4. Discussion 

This is the first systematic review with a meta-analysis to evaluate which non-invasive method 

best predicts the gluten-free diet adherence of individuals with celiac disease. Most studies were 

performed (n = 25; 78%) in Europe, and mainly in Italy (n = 12; 37.5%). Even though CD is considered 

a major worldwide public health problem and its prevalence varies by sex, age, and geographic 

location, the global estimates show that most of the population with CD is found in European 

countries (SAHIN, 2021; SINGH et al., 2018), which justifies the large number of studies in Europe. In 

addition, about twenty years ago, Italy was considered the birthland of CD epidemiology due to the 

serological screening of its population; therefore, several studies on CD have been performed in this 

country (LIONETTI et al., 2023; VOLTA et al., 2001). 

Four methods were used in the studies and compared to laboratory tests: the CDAT, BIAGI, self-

reports, and interviews. The self-report method was the most used tool to evaluate GFD adherence 

(BAI et al., 1997; DUERKSEN et al., 2010; ELLI et al., 2020; FERREIRA et al., 2018; HUTCHINSON et 

al., 2010; KAUKINEN et al., 2002; LANZINI et al., 2009; NACHMAN et al., 2011; NEMTEANU et al., 

2023; NEWNHAM et al., 2016; NORSA et al., 2018; PEKKI et al., 2017; SAYAR et al., 2021; STASI et al., 

2016; VILJAMAA et al., 2005). This method is characterized by an individual reporting whether or not 

they adhere to a GFD, in a dichotomous way (yes or no) or using a Likert scale (from never to always), 

or reporting  their food intake through three-, four-, or seven-day food records to be analyzed or a 

dietary history. The dichotomous and Likert-scale methods used to evaluate GFD adherence are 

related to perceived adherence to the GFD, and their advantages are accessibility, quickness, and 

simplicity. However, records or dietary histories may take more time and be more complex, despite 

being helpful in evaluating food quality (BARONE et al., 2016). Although a food diary with a dietary 

interview was indicated by a study to adequately assess GFD adherence (ELLI et al., 2024), the lack of 

classification standardization, the need for an expert, and memory bias can become barriers in 

practice. Self-reported adherence was positively correlated with dietitian assessments but not with the 

CDAT, according to authors (ATSAWARUNGRUANGKIT et al., 2020). However, some authors 

consider a self-report method for assessing GFD adherence problematic, since individuals with CD 

can incorrectly report (intentionally or not) their level of GFD adherence, leading to an over- or 

underestimation of their adherence to a GFD (SILVESTER et al., 2016). A prospective comparative 

study comparing the predictive value of self-reported GFD adherence to serological tests and expert 

dietitian evaluations showed that self-reporting is less reliable than serological tests, biopsies, and 

dietitian evaluations (LEFFLER et al., 2007). Despite this, our systematic review showed that self-

reported GFD adherence did not differ from the BIAGI score and interviews and presented better 

accuracy than the CDAT tool. A structured interview conducted by a qualified professional can be a 

sensitive method for assessing GFD adherence, either through an SDE or through the self-reporting of 

diet by individuals with CD (AL-TOMA et al., 2019; WIESER et al., 2021), as confirmed by our results. 

The SDE consists of a tool composed of structured questions, with food records lasting up to three 

days, assessing the patient’s ability to identify gluten in foods or other products, such as medicines 

and cosmetics. The disadvantages are that the SDE is subjective, takes more time, and a specialist is 

not always available in health services. 

The BIAGI score was developed and validated in Italy in 2012 by a multicenter study (BIAGI et 

al., 2009b, 2012a). Five studies included in this review used the BIAGI tool (BIAGI et al., 2009b, 2012b; 

COLEMAN et al., 2021; GALLI et al., 2014b; MARSILIO et al., 2020). Four simple questions were 

developed based on the researchers’ clinical experience. One of the advantages is that the instrument 

can be applied even by those with no experience in CD and GFDs (BIAGI et al., 2012a). Studies have 

been using this tool with satisfactory reproducibility results (MORENO et al., 2017b; PAGANIZZA et 

al., 2019; SBRAVATI et al., 2020). Its classification varies from 0 to 4, with 0–1 points for those who do 

not follow a strict GFD; 2 points for those following a GFD but with important errors that require 

correction, and 3–4 points for those following a strict GFD. The authors state that it is possible to apply 
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this to different ethnicities, with the last question (Do you only eat packaged foods guaranteed by the 

Celiac Association?) able to be omitted without affecting the final result in some countries, as local 

celiac societies may not provide lists of gluten-free packaged foods. Therefore, when validating the 

BIAGI tool in each country it will be applied as necessary. 

The CDAT was created in 2009 in the USA from a meeting of specialists (gastro-enterologists, 

dietitians, psychologists, and CD individuals) to assess GFD adherence specifically [19]. After the 

meeting, they chose the five most important domains for evaluating GFD adherence: (1) symptoms 

related to CD, (2) specific knowledge of the disease, (3) self-efficacy, (4) reasons for maintaining a 

GFD, and (5) perceived adherence to the GFD. The CDAT consists of a seven-item questionnaire on a 

scale of 1 to 5. The minimum score is seven, and the maximum score is 35 points, with less than 13 

points indicating good adherence (LEFFLER et al., 2009a). This instrument has been translated into 

Spanish, Polish, and Norwegian (FUEYO DÍAZ et al., 2016; GŁADYŚ et al., 2020; HÆRE et al., 2016; 

JOHANSSON et al., 2019), which are important for comparing different populations. However, its 

application takes time due to the number of items it contains and, in this systematic review, the CDAT 

presented the lowest association with laboratory tests. 

The guidelines for celiac disease highlight that monitoring must be carried out through clinical 

evaluation, laboratory tests, and serology (AL-TOMA et al., 2019; RAITERI et al., 2022; RUBIO-TAPIA 

et al., 2023). The normalization of laboratory tests indicates the remission of the disease, but the 

negativation of the tests is not immediate, and each test also has disadvantages that can limit its 

results. The quantification of antibodies, such as tTG, EMA, and DGP, is strongly recommended due 

to their high specificity and sensitivity (ELLI et al., 2024; LEFFLER; SCHUPPAN, 2010). Even though 

negative values cannot confirm a lack of exposure to gluten (ELLI et al., 2024), it is evident that 

antibody values gradually decrease after months of a GFD (NACHMAN et al., 2011). Therefore, 

serology alone is not indicated to determine strict adherence to a gluten-free diet, and normalization 

does not indicate mucosal recovery (ELLI et al., 2024; SILVESTER, J.A.; KURADA, S.; SZWAJCER, A.; 

KELLY, C.P.; LEFFER, D.A.; DUERKSEN, 2017). 

Biopsy is considered the gold standard for evaluating mucosal healing; however, its invasive and 

high-cost nature means that the exam is not mandatory in monitoring CD, and the mucosal recovery 

time after a GFD is slow. Moreover, it varies for each individual. Studies differ on the indication 

period for biopsy, varying between repeating the biopsy after two years on a gluten-free diet or when 

symptoms and serological levels are altered (ELLI et al., 2024; LUDVIGSSON et al., 2014; RAITERI et 

al., 2022; RUBIO-TAPIA et al., 2023). In this systematic review, most of the studies performed a biopsy 

after a gluten-free diet was maintained for more than two years (CIACCI et al., 2002; COLEMAN et 

al., 2021; DUERKSEN et al., 2010; GŁADYŚ et al., 2020; GONG et al., 2023; HÆRE et al., 2016; 

HUTCHINSON et al., 2010; NEWNHAM et al., 2016; PEKKI et al., 2017), which minimized the bias in 

the results. 

Quantifying GIPs in feces and urine is a promising test that has also detected involuntary gluten 

consumption (COMINO et al., 2016b; MONACHESI et al., 2021; RUSSELL et al., 2024a) and is 

recommended as a good direct approach to assessing adherence to a gluten-free diet and is helpful 

when available (AL-TOMA et al., 2019; ELLI et al., 2024); however, few studies used this comparator 

(LOMBARDO et al., 2023; RUSSELL et al., 2024a; SILVESTER et al., 2020; SKODJE et al., 2022). More 

studies are needed due to the individual variability in gluten metabolization and as their detectable 

time after ingestion is short (up to seven days) (ELLI et al., 2024). The consensus is that monitoring 

should be carried out frequently to assess the response to treatment and the adherence to a gluten-free 

diet (AL-TOMA et al., 2019; NACHMAN et al., 2011; RAITERI et al., 2022; RUBIO-TAPIA et al., 2023). 

Therefore, searching for less invasive, low-cost, and fast instruments to evaluate GFD adherence is 

essential. 

This systematic review also has limitations. By including only studies on individuals over 18 

years of age with celiac disease, many studies with the potential for analyzing the prediction of these 

instruments may have been excluded. Although biopsy is the gold standard for visualizing mucosal 

recovery, it can take up to five years for complete recovery in adults (RODRIGO et al., 2018; WIESER 
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et al., 2021), which may have been a barrier in articles that used biopsy as a comparator over a short 

period for adherence assessments. In addition, the use of different methods (biopsy, serological, and 

GIP tests) may be a potential limitation, since the studies did not use the same method to evaluate 

GFD adherence. In order to minimize this, the tests were analyzed separately (Table 2). 

A high risk of bias was only identified in four studies (METSO et al., 2012; SILVESTER et al., 

2020; STASI et al., 2016; USAI et al., 2002), and the concern was relatively low among the included 

studies. Accurately determining adherence to a GFD remains a challenge, particularly with respect to 

unintentional consumption. Both self-reports and tools rely on prior knowledge about the presence of 

gluten in foods, and this knowledge is not always accurate (SILVESTER et al., 2016). However, a 

standardized and straightforward tool facilitates the monitoring of individuals with celiac disease and 

guides professionals toward better management practices. Therefore, through this systematic review 

and meta-analysis, it is possible to emphasize the importance of using practical tools capable of 

predicting adherence to a GFD, thereby ensuring the effective monitoring of individuals with celiac 

disease. 

5. Conclusions 

There were no significant differences between the interview, self-report, and BIAGI tools used to 

evaluate GFD adherence. These tools were better associated with GFD adherence than the CDAT. 
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Considering their cost, application time, potential accuracy of the level of GFD adherence, and 

prediction capacity, the self-report and BIAGI tools were considered the preferred tools to evaluate 

GFD adherence. These instruments are questionnaires completed by individuals. The evaluated tools 

depend on the CD patient’s responses in interviews or to questionnaires; therefore, it is necessary to 

raise awareness about the importance of accurately filling out these questionnaires and to expand 

patients’ knowledge about foods and the gluten-free diet to obtain the most accurate responses. 

Furthermore, additional studies are required to create standardized methods for evaluating diet 

adherence in various regions. These methods should be easily translatable and validated in multiple 

languages. They should also be simple to implement and highly accurate. 
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downloaded at www.mdpi.com/xxx/s1, Table S1: Database search strategy; Table 

S2: Excluded references and reasons. 

Author Contributions: Conceptualization, C.d.S.R., R.H.U., A.d.S.D. and R.P.Z.; 

methodology, C.d.S.R., R.H.U., E.Y.N., A.d.S.D. and R.P.Z.; formal analysis, 

C.d.S.R., R.H.U., E.Y.N. and R.P.Z.; resources, R.P.Z., R.B.A.B.B. and A.R.; data 

curation, C.d.S.R., R.H.U., E.Y.N. and R.P.Z.; writing—original draft preparation, 

C.d.S.R., R.H.U., E.Y.N. and R.P.Z.; writing—review and editing, C.d.S.R., 

R.H.U., E.Y.N., R.B.A.B., A.d.S.D., A.R. and R.P.Z.; visualization, C.d.S.R., 

R.H.U., E.Y.N. and R.P.Z.; supervision, R.H.U. and R.P.Z.; project 

administration, R.H.U., A.R. and R.P.Z. All authors have read and agreed to the 

published version of the manuscript. 

Funding: The study was partially supported by FAPDF N° 539/2022; and the 

Brazilian National Council for Scientific and Technological Development 

(CNPq—N° 302602/2021-6). 

Acknowledgments: Renata Puppin Zandonadi acknowledges the Fundação de 

Apoio à Pesquisa do Distrito Federal (FAP-DF) and the Brazilian National Council 

for Scientific and Technological Development (CNPq) for their scientific support. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. Al-Toma, A.; Volta, U.; Auricchio, R.; Castillejo, G.; Sanders, D.S.; Cellier, C.; Mulder, C.J.; Lundin, K.E.A. 
European Society for the Study of Coeliac Disease (ESsCD) Guideline for Coeliac Disease and Other Gluten-Related 
Disorders. United Eur. Gastroenterol. J. 2019, 7, 583–613. 

2. Fasano, A.; Catassi, C. Celiac Disease. N. Engl. J. Med. 2012, 367, 2419–2426. 
3. Itzlinger, A.; Branchi, F.; Elli, L.; Schumann, M. Gluten-Free Diet in Celiac Disease—Forever and for All? Nutrients 

2018, 10, 1796. 
4. Ludvigsson, J.F.; Leffler, D.A.; Bai, J.C.; Biagi, F.; Fasano, A.; Green, P.H.R.; Hadjivassiliou, M.; Kaukinen, K.; 

Kelly, C.P.; Leonard, J.N.; et al. The Oslo Definitions for Coeliac Disease and Related Terms. Gut 2013, 62, 43–52. 
5. Sahin, Y. Celiac Disease in Children: A Review of the Literature. World J. Clin. Pediatr. 2021, 10, 53–71. 
6. Singh, P.; Arora, A.; Strand, T.A.; Leffler, D.A.; Catassi, C.; Green, P.H.; Kelly, C.P.; Ahuja, V.; Makharia, G.K. 

Global Prevalence of Celiac Disease: Systematic Review and Meta-Analysis. Clin. Gastroenterol. Hepatol. 2018, 16, 
823–836. 

7. Taraghikhah, N.; Ashtari, S.; Asri, N.; Shahbazkhani, B.; Al-Dulaimi, D.; Rostami-Nejad, M.; Rezaei-Tavirani, M.; 
Razzaghi, M.R.; Zali, M.R. An Updated Overview of Spectrum of Gluten-Related Disorders: Clinical and Diagnostic 
Aspects. BMC Gastroenterol. 2020, 20, 258. 

8. Bernardo, D.; Peña, A.S. Developing Strategies to Improve the Quality of Life of Patients with Gluten Intolerance in 
Patients with and without Coeliac Disease. Eur. J. Intern. Med. 2012, 23, 6–8. 

9. Galli, G.; Esposito, G.; Lahner, E.; Pilozzi, E.; Corleto, V.D.; Di Giulio, E.; Aloe Spiriti, M.A.; Annibale, B. 
Histological Recovery and Gluten-Free Diet Adherence: A Prospective 1-Year Follow-up Study of Adult Patients with 
Coeliac Disease. Aliment. Pharmacol. Ther. 2014, 40, 639–647. 

10. Wieser, H.; Ruiz-Carnicer, Á.; Segura, V.; Comino, I.; Sousa, C. Challenges of Monitoring the Gluten-Free Diet 
Adherence in the Management and Follow-Up of Patients with Celiac Disease. Nutrients 2021, 13, 2274. 

11. Elli, L.; Leffler, D.; Cellier, C.; Lebwohl, B.; Ciacci, C.; Schumann, M.; Lundin, K.E.A.; Chetcuti Zammit, S.; Sidhu, 
R.; Roncoroni, L.; et al. Guidelines for Best Practices in Monitoring Established Coeliac Disease in Adult Patients. Nat. 
Rev. Gastroenterol. Hepatol. 2024, 21, 198–215. 

12. Villafuerte-Galvez, J.; Vanga, R.R.; Dennis, M.; Hansen, J.; Leffler, D.A.; Kelly, C.P.; Mukherjee, R. Factors 
Governing Long-Term Adherence to a Gluten-Free Diet in Adult Patients with Coeliac Disease. Aliment. Pharmacol. 
Ther. 2015, 42, 753–760. 

13. Fernández Miaja, M.; José, J.; Martín, D.; Treviño, S.J.; Suárez González, M.; Bousoño García, C. Study of Adherence 
to the Gluten-Free Diet in Coeliac Patients. An. Pediatría 2021, 94, 377–384. 



Nutrients 2024, 16, x FOR PEER REVIEW 15 of 18 
 

 

14. Paganizza, S.; Zanotti, R.; D’Odorico, A.; Scapolo, P.; Canova, C. Is Adherence to a Gluten-Free Diet by Adult 
Patients with Celiac Disease Influenced by Their Knowledge of the Gluten Content of Foods? Gastroenterol. Nurs. 
2019, 42, 55–64. 

15. Muhammad, H.; Reeves, S.; Jeanes, Y.M. Identifying and Improving Adherence to the Gluten-Free Diet in People with 
Coeliac Disease. Proc. Nutr. Soc. 2019, 78, 418–425. 

16. Silvester, J.A.; Kurada, S.; Szwajcer, A.; Kelly, C.P.; Leffer, D.A.; Duerksen, D. Tests for Serum Transglutaminase and 
Endomysial Antibodies Do Not Detect Most Patients With Celiac Disease and Persistent Villous Atrophy on Gluten-
Free Diets: A Meta-Analysis. Gastroenterology 2017, 153, 689–701. 

17. Rodrigo, L.; Pérez-Martinez, I.; Lauret-Braña, E.; Suárez-González, A. Descriptive Study of the Diffe:.Rent Tools 
Used to Evaluate the Adherence to a Gluten-Free Diet in Celiac Disease Patients. Nutrients 2018, 10, 1777. 

18. Biagi, F.; Bianchi, P.I.; Marchese, A.; Trotta, L.; Vattiato, C.; Balduzzi, D.; Brusco, G.; Andrealli, A.; Cisarò, F.; 
Astegiano, M.; et al. A Score That Verifies Adherence to a Gluten-Free Diet: A Cross-Sectional, Multicentre 
Validation in Real Clinical Life. Br. J. Nutr. 2012, 108, 1884–1888. 

19. Leffler, D.A.; Dennis, M.; Edwards George, J.B.; Jamma, S.; Magge, S.; Cook, E.F.; Schuppan, D.; Kelly, C.P. A 
Simple Validated Gluten-Free Diet Adherence Survey for Adults With Celiac Disease. Clin. Gastroenterol. Hepatol. 
2009, 7, 530–536. 

20. Gładyś, K.; Dardzińska, J.; Guzek, M.; Adrych, K.; Małgorzewicz, S. Celiac Dietary Adherence Test and Standardized 
Dietician Evaluation in Assessment of Adherence to a Gluten-Free Diet in Patients with Celiac Disease. Nutrients 
2020, 12, 2300. 

21. Snell, K.I.E.; Levis, B.; Damen, J.A.A.; Dhiman, P.; Debray, T.P.A.; Hooft, L.; Reitsma, J.B.; Moons, K.G.M.; Collins, 
G.S.; Riley, R.D. Transparent Reporting of Multivariable Prediction Models for Individual Prognosis or Diagnosis: 
Checklist for Systematic Reviews and Meta-Analyses (TRIPOD-SRMA). BMJ 2023, 381, e073538. 

22. Moons, K.G.M.; de Groot, J.A.H.; Bouwmeester, W.; Vergouwe, Y.; Mallett, S.; Altman, D.G.; Reitsma, J.B.; Collins, 
G.S. Critical Appraisal and Data Extraction for Systematic Reviews of Prediction Modelling Studies: The CHARMS 
Checklist. PLoS Med. 2014, 11, e1001744. 

23. Wolff, R.F.; Moons, K.G.M.; Riley, R.D.; Whiting, P.F.; Westwood, M.; Collins, G.S.; Reitsma, J.B.; Kleijnen, J.; 
Mallett, S. PROBAST: A Tool to Assess the Risk of Bias and Applicability of Prediction Model Studies. Ann. Intern. 
Med. 2019, 170, 51–58. 

24. Fernandez-Felix, B.M.; López-Alcalde, J.; Roqué, M.; Muriel, A.; Zamora, J. CHARMS and PROBAST at Your 
Fingertips: A Template for Data Extraction and Risk of Bias Assessment in Systematic Reviews of Predictive Models. 
BMC Med. Res. Methodol. 2023, 23, 44. 

25. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: 
Vienna, Austria, 2018. Available online: https://www.R-project.org/ (accessed on 14 June 2024). 

26. Biagi, F.; Andrealli, A.; Bianchi, P.I.; Marchese, A.; Klersy, C.; Corazza, G.R. A Gluten-Free Diet Score to Evaluate 
Dietary Compliance in Patients with Coeliac Disease. Br. J. Nutr. 2009, 102, 882–887. 

27. Biagi, F.; Bianchi, P.I.; Marchese, A.; Trotta, L.; Vattiato, C.; Balduzzi, D.; Brusco, G.; Andrealli, A.; Cisaro, F.; 
Astegiano, M.; et al. A Score That Verifies Adherence to a Gluten-Free Diet: A Cross-Sectional, Multicentre 
Validation in Real Clinical Life. Br. J. Nutr. 2012, 108, 1884–1888. 

28. Stasi, E.; Marafini, I.; Caruso, R.; Soderino, F.; Angelucci, E.; Del Vecchio Blanco, G.; Paoluzi, O.A.; Calabrese, E.; 
Sedda, S.; Zorzi, F.; et al. Frequency and Cause of Persistent Symptoms in Celiac Disease Patients on a Long-Term 
Gluten-Free Diet. J. Clin. Gastroenterol. 2016, 50, 239–243. 

29. Usai, P.; Minerba, L.; Marini, B.; Cossu, R.; Spada, S.; Carpiniello, B.; Cuomo, R.; Boy, M.F. Case Control Study on 
Health-Related Quality of Life in Adult Coeliac Disease. Dig. Liver Dis. 2002, 34, 547–552. 

30. Ciacci, C.; Cirillo, M.; Cavallaro, R.; Mazzacca, G. Long-Term Follow-up of Celiac Adults on Gluten-Free Diet: 
Prevalence and Correlates of Intestinal Damage. Digestion 2002, 66, 178–185. 

31. Elli, L.; Bascuñán, K.; Di Lernia, L.; Bardella, M.T.; Doneda, L.; Soldati, L.; Orlando, S.; Ferretti, F.; Lombardo, V.; 
Barigelletti, G.; et al. Safety of Occasional Ingestion of Gluten in Patients with Celiac Disease: A Real-Life Study. 
BMC Med. 2020, 18, 42. 

32. Galli, G.; Esposito, G.; Lahner, E.; Pilozzi, E.; Corleto, V.D.; Di Giulio, E.; Aloe Spiriti, M.A.; Annibale, B. 
Histological Recovery and Gluten-Free Diet Adherence: A Prospective 1-Year Follow-up Study of Adult Patients with 
Coeliac Disease. Aliment. Pharmacol. Ther. 2014, 40, 639–647. 

33. Lanzini, A.; Lanzarotto, F.; Villanacci, V.; Mora, A.; Bertolazzi, S.; Turini, D.; Carella, G.; Malagoli, A.; Ferrante, G.; 
Cesana, B.M.; et al. Complete Recovery of Intestinal Mucosa Occurs Very Rarely in Adult Coeliac Patients despite 
Adherence to Gluten-Free Diet. Aliment. Pharmacol. Ther. 2009, 29, 1299–1308. 

34. Lombardo, V.; Scricciolo, A.; Costantino, A.; Elli, L.; Legnani, G.; Cebolla, Á.; Doneda, L.; Mascaretti, F.; Vecchi, 
M.; Roncoroni, L. Evaluation of a Single Determination of Gluten Immunogenic Peptides in Urine from Unaware 
Celiac Patients to Monitor Gluten-Free Diet Adherence. Nutrients 2023, 15, 1259. 

35. Marsilio, I.; Canova, C.; D’odorico, A.; Ghisa, M.; Zingone, L.; Lorenzon, G.; Savarino, E.V.; Zingone, F. Quality-of-
Life Evaluation in Coeliac Patients on a Gluten-Free Diet. Nutrients 2020, 12, 2981. 

36. Norsa, L.; Branchi, F.; Bravo, M.; Ferretti, F.; Roncoroni, L.; Somalvico, F.; Conte, D.; Bardella, M.T.; Barigelletti, G.; 
Elli, L. Celiac Disease 30 Years after Diagnosis: Struggling with Gluten-Free Adherence or Gaining Gluten Tolerance? 
J. Pediatr. Gastroenterol. Nutr. 2018, 67, 361–366. 

37. Schiepatti, A.; Maimaris, S.; Raju, S.A.; Green, O.L.; Linden, J.; Mantica, G.; Therrien, A.; Flores-, D.; Bañares, F.F.-; 
Esteve, M.; et al. Persistent Villous Atrophy Predicts Development of Complications and Mortality in Adult Patients 
with Coeliac Disease : A Multicentre Longitudinal Cohort Study and Development of a Score to Identify High-Risk 
Patients. Gut 2023, 72, 2095–2102. 

38. Kaukinen, K.; Sulkanen, S.; Mäki, M.; Collin, P. IgA-Class Transglutaminase Antibodies in Evaluating the Efficacy of 
Gluten-Free Diet in Coeliac Disease. Eur. J. Gastroenterol. Hepatol. 2002, 14, 311–315. 

39. Metso, S.; Hyytiä-Ilmonen, H.; Kaukinen, K.; Huhtala, H.; Jaatinen, P.; Salmi, J.; Taurio, J.; Collin, P. Gluten-Free 
Diet and Autoimmune Thyroiditis in Patients with Celiac Disease. A Prospective Controlled Study. Scand. J. 
Gastroenterol. 2012, 47, 43–48.



Nutrients 2024, 16, x FOR PEER REVIEW 16 of 18 
 

 

40.  
41. Pekki, H.; Kurppa, K.; Mäki, M.; Huhtala, H.; Laurila, K.; Ilus, T.; Kaukinen, K. Performing Routine Follow-up 

Biopsy 1 Year after Diagnosis Does Not Affect Long-Term Outcomes in Coeliac Disease. Aliment. Pharmacol. Ther. 
2017, 45, 1459–1468. 

42. Viljamaa, M.; Collin, P.; Huhtala, H.; Sievänen, H.; Mäki, M.; Kaukinen, K. Is Coeliac Disease Screening in Risk 
Groups Justified? A Fourteen-Year Follow-up with Special Focus on Compliance and Quality of Life. Aliment. 
Pharmacol. Ther. 2005, 22, 317–324. 

43. Coleman, S.H.; Rej, A.; Baggus, E.M.R.; Lau, M.S.; Marks, L.J.; Hadjivassiliou, M.; Cross, S.S.; Leffler, D.A.; Elli, 
L.; Sanders, D.S. What Is the Optimal Method Assessing for Persistent Villous Atrophy in Adult Coeliac Disease? J. 
Gastrointest. Liver Dis. 2021, 30, 205–212. 

44. Hutchinson, J.M.; West, N.P.; Robins, G.G.; Howdle, P.D. Long-Term Histological Follow-up of People with Coeliac 
Disease in a UK Teaching Hospital. QJM Int. J. Med. 2010, 103, 511–517. 

45. Gong, C.; Saborit, C.; Long, X.; Wang, A.; Zheng, B.; Chung, H.; Lewis, S.K.; Krishnareddy, S.; Bhagat, G.; Green, 
P.H.R.; et al. Serological Investigation of Persistent Villous Atrophy in Celiac Disease. Clin. Transl. Gastroenterol. 
2023, 14, e00639. 

46. Bai, J.C.; Gonzalez, D.; Mautalen, C.; Mazure, R.; Pedreira, S.; Vazquez, H.; Smecuol, E.; Siccardi, A.; Cataldi, M.; 
Niveloni, S.; et al. Long-Term Effect of Gluten Restriction on Bone Mineral Density of Patients with Coeliac Disease. 
Aliment. Pharmacol. Ther. 1997, 11, 157–164. 

47. Nachman, F.; Sugai, E.; Vázquez, H.; González, A.; Andrenacci, P.; Niveloni, S.; Mazure, R.; Smecuol, E.; Moreno, 
M.L.; Hwang, H.J.; et al. Serological Tests for Celiac Disease as Indicators of Long-Term Compliance with the Gluten-
Free Diet. Eur. J. Gastroenterol. Hepatol. 2011, 23, 473–480. 

48. Newnham, E.D.; Shepherd, S.J.; Strauss, B.J.; Hosking, P.; Gibson, P.R. Adherence to the Gluten-Free Diet Can 
Achieve the Therapeutic Goals in Almost All Patients with Coeliac Disease: A 5-Year Longitudinal Study from 
Diagnosis. J. Gastroenterol. Hepatol. 2016, 31, 342–349. 

49. Russell, A.K.; Lucas, E.C.; Henneken, L.M.; Pizzey, C.J.; Clarke, D.; Myleus, A.; Tye-Din, J.A. Stool Gluten Peptide 
Detection Is Superior to Urinary Analysis, Coeliac Serology, Dietary Adherence Scores and Symptoms in the Detection 
of Intermittent Gluten Exposure in Coeliac Disease: A Randomised, Placebo-Controlled, Low-Dose Gluten Challenge 
Study. Nutrients 2024, 16, 279. 

50. Duerksen, D.R.; Wilhelm-Boyles, C.; Veitch, R.; Kryszak, D.; Parry, D.M. A Comparison of Antibody Testing, 
Permeability Testing, and Zonulin Levels with Small-Bowel Biopsy in Celiac Disease Patients on a Gluten-Free Diet. 
Dig. Dis. Sci. 2010, 55, 1026–1031. 

51. Silvester, J.A.; Comino, I.; Kelly, C.P.; Sousa, C.; Duerksen, D.R. Most Patients With Celiac Disease on Gluten-Free 
Diets Consume Measurable Amounts of Gluten. Gastroenterology 2020, 158, 1497–1499. 

52. Hære, P.; Høie, O.; Schulz, T.; Schönhardt, I.; Raki, M.; Lundin, K.E.A. Long-Term Mucosal Recovery and Healing in 
Celiac Disease Is the Rule—Not the Exception. Scand. J. Gastroenterol. 2016, 51, 1439–1446. 

53. Skodje, G.I.; van Megen, F.; Stendahl, M.; Henriksen, C.; Lundin, K.E.A.; Veierød, M.B. Detection of Gluten 
Immunogenic Peptides and the Celiac Disease Adherence Test to Monitor Gluten-Free Diet: A Pilot Study. Eur. J. 
Clin. Nutr. 2022, 76, 902–903. 

54. Ferreira, S.; Chamorro, M.E.; Ortíz, J.; Carpinelli, M.M.; Giménez, V.; Langjahr, P. Anti-Transglutaminase Antibody 
in Adults with Celiac Disease and Their Relation to the Presence and Duration of Gluten-Free Diet. Rev. Gastroenterol. 
Peru 2018, 38, 228–233. 

55. Nemteanu, R.; Danciu, M.; Girleanu, I.; Ciortescu, I.; Gheorghe, L.; Trifan, A.; Plesa, A. Predictors of Slow 
Responsiveness and Partial Mucosal Recovery in Adult Patients with Celiac Disease. Gastroenterol. Hepatol. Bed 
Bench 2023, 16, 194–202. 

56. Sayar, S.; Aykut, H.; Kaya, Ö.; Kürbüz, K.; Ak, Ç.; Gökçen, P.; Bilgiç, N.M.; Adalı, G.; Kahraman, R.; Doganay, L.; et 
al. Bone Mineral Density Screening and the Frequency of Osteopenia/Osteoporosis in Turkish Adult Patients with 
Celiac Disease. Turk. J. Gastroenterol. 2021, 32, 600–607. 

57. Leffler, D.A.; Dennis, M.; Edwards George, J.B.; Jamma, S.; Magge, S.; Cook, E.F.; Schuppan, D.; Kelly, C.P. A 
Simple Validated Gluten-Free Diet Adherence Survey for Adults with Celiac Disease. Clin. Gastroenterol. Hepatol. 
2009, 7, 530–536. 

58. Biagi, F.; Andrealli, A.; Bianchi, P.I.; Marchese, A.; Klersy, C.; Corazza, G.R. A Gluten-Free Diet Score to Evaluate 
Dietary Compliance in Patients with Coeliac Disease. Br. J. Nutr. 2009, 102, 882–887. 

59. Villafuerte-Galvez, J.; Vanga, R.R.; Dennis, M.; Hansen, J.; Leffler, D.A.; Kelly, C.P.; Mukherjee, R. Factors 
Governing Long-Term Adherence to a Gluten-Free Diet in Adult Patients with Coeliac Disease. Aliment. Pharmacol. 
Ther. 2015, 42, 753–760. 

60. Russell, A.K.; Lucas, E.C.; Henneken, L.M.; Pizzey, C.J.; Clarke, D.; Myleus, A.; Tye-Din, J.A. Stool Gluten Peptide 
Detection Is Superior to Urinary Analysis, Coeliac Serology, Dietary Adherence Scores and Symptoms in the Detection 
of Intermittent Gluten Exposure in Coeliac Disease: A Randomised, Placebo-Controlled, Low-Dose Gluten Challenge 
Study. Nutrients 2024, 16, 279. 

61. Schiepatti, A.; Maimaris, S.; Lusetti, F.; Scalvini, D.; Minerba, P.; Cincotta, M.; Fazzino, E.; Biagi, F. High Prevalence 
of Functional Gastrointestinal Disorders in Celiac Patients with Persistent Symptoms on a Gluten-Free Diet: A 20-Year 
Follow-Up Study. Dig. Dis. Sci. 2023, 68, 3374–3382. 

62. Villafuerte-Galvez, J.; Vanga, R.R.; Dennis, M.; Hansen, J.; Leffler, D.A.; Kelly, C.P.; Mukherjee, R. Factors 
Governing Long-Term Adherence to a Gluten-Free Diet in Adult Patients with Coeliac Disease. Aliment. Pharmacol. 
Ther. 2015, 42, 753–760. 

63. Lionetti, E.; Pjetraj, D.; Gatti, S.; Catassi, G.; Bellantoni, A.; Boffardi, M.; Cananzi, M.; Cinquetti, M.; Francavilla, R.; 
Malamisura, B.; et al. Prevalence and Detection Rate of Celiac Disease in Italy: Results of a SIGENP Multicenter 
Screening in School-Age Children. Dig. Liver Dis. 2023, 55, 608–613. 

64. Volta, U.; Bellentani, S.; Bianchi, F.B.; Brandi, G.; De Franceschi, L.; Miglioli, L.; Granito, A.; Balli, F.; Tiribelli, C. 
High Prevalence of Celiac Disease in Italian General Population. Dig. Dis. Sci. 2001, 46, 1500–1505. 



Nutrients 2024, 16, x FOR PEER REVIEW 17 of 18 
 

 

65. Barone, M.; Della Valle, N.; Rosania, R.; Facciorusso, A.; Trotta, A.; Cantatore, F.P.; Falco, S.; Pignatiello, S.; 
Viggiani, M.T.; Amoruso, A.; et al. A Comparison of the Nutritional Status between Adult Celiac Patients on a Long-
Term, Strictly Gluten-Free Diet and Healthy Subjects. Eur. J. Clin. Nutr. 2016, 70, 23–27. 

66. Atsawarungruangkit, A.; Silvester, J.A.; Weiten, D.; Green, K.L.; Wilkey, K.E.; Rigaux, L.N.; Bernstein, C.N.; Graff, 
L.A.; Walker, J.R.; Duerksen, D.R. Development of the Dietitian Integrated Evaluation Tool for Gluten-Free Diets 
(DIET-GFD). Nutrition 2020, 78, 110819. 

67. Silvester, J.A.; Weiten, D.; Graff, L.A.; Walker, J.R.; Duerksen, D.R. Is It Gluten-Free? Relationship between Self-
Reported Gluten-Free Diet Adherence and Knowledge of Gluten Content of Foods. Nutrition 2016, 32, 777–783. 

68. Leffler, D.A.; George, J.B.E.; Dennis, M.; Cook, E.F.; Schuppan, D.; Kelly, C.P. A Prospective Comparative Study of 
Five Measures of Gluten-Free Diet Adherence in Adults with Coeliac Disease. Aliment. Pharmacol. Ther. 2007, 26, 
1227–1235. 

69. de Moreno, M.L.; Rodríguez-Herrera, A.; Sousa, C.; Comino, I. Biomarkers to Monitor Gluten-Free Diet Compliance 
in Celiac Patients. Nutrients 2017, 9, 46. 

70. Sbravati, F.; Pagano, S.; Retetangos, C.; Spisni, E.; Bolasco, G.; Labriola, F.; Filardi, M.C.; Grondona, A.G.; Alvisi, P. 
Adherence to Gluten-Free Diet in a Celiac Pediatric Population Referred to the General Pediatrician After Remission. 
J. Pediatr. Gastroenterol. Nutr. 2020, 71, 78–82. 

71. Fueyo Díaz, R.; Santos, S.G.; Asensio Martínez, Á.; Antonia, M.; Calavera, S.; Magallón Botaya, R.; Díaz, F.; Santos, 
G.; Martínez, A.; Sánchez Cala-Vera, M.A.; et al. Adaptación Transcultural y Validación Del Celiac Dietary 
Adherence Test. Un Cuestionario Sencillo Para Determinar La Adherencia a La Dieta Sin Gluten. Rev. Española 
Enfermedades Dig. 2016, 108, 138–144. 

72. Johansson, K.; Norström, F.; Nordyke, K.; Myleus, A. Celiac Dietary Adherence Test Simplifies Determining 
Adherence to a Gluten-Free Diet in Swedish Adolescents. J. Pediatr. Gastroenterol. Nutr. 2019, 69, 575–580. 

73. Rubio-Tapia, A.; Hill, I.D.; Semrad, C.; Ciar, C.; Kelly, C.P.; Lebwohl, B. American College of Gastroenterology 
Guidelines Update: Diagnosis and Management of Celiac Disease. Am. J. Gastroenterol. 2023, 118, 59–76. 

74. Raiteri, A.; Granito, A.; Giamperoli, A.; Catenaro, T.; Negrini, G.; Tovoli, F. Current Guidelines for the Management 
of Celiac Disease: A Systematic Review with Comparative Analysis. World J. Gastroenterol. 2022, 28, 154–175. 

75. Leffler, D.A.; Schuppan, D. Update on Serologic Testing in Celiac Disease. Am. J. Gastroenterol. 2010, 105, 2520–
2524. 

76. Ludvigsson, J.F.; Bai, J.C.; Biagi, F.; Card, T.R.; Ciacci, C.; Ciclitira, P.J.; Green, P.H.R.; Hadjivassiliou, M.; 
Holdoway, A.; Van Heel, D.A.; et al. Diagnosis and Management of Adult Coeliac Disease: Guidelines from the 
British Society of Gastroenterology. Gut 2014, 63, 1210–1228. 

77. Comino, I.; Fernández-Bañares, F.; Esteve, M.; Ortigosa, L.; Castillejo, G.; Fambuena, B.; Ribes-Koninckx, C.; Sierra, 
C.; Rodríguez-Herrera, A.; Salazar, J.C.; et al. Fecal Gluten Peptides Reveal Limitations of Serological Tests and Food 
Questionnaires for Monitoring Gluten-Free Diet in Celiac Disease Patients. Am. J. Gastroenterol. 2016, 111, 1456–
1465. 

78. Monachesi, C.; Verma, A.K.; Catassi, G.N.; Franceschini, E.; Gatti, S.; Gesuita, R.; Lionetti, E.; Catassi, C. 
Determination of Urinary Gluten Immunogenic Peptides to Assess Adherence to the Gluten-Free Diet: A Randomized, 
Double-Blind, Controlled Study. Clin. Transl. Gastroenterol. 2021, 12, E00411. 

79. Alharbi, I.S.; Sweid, A.M.; Memon, M.Y.; Alshieban, S.; Alanazi, A. Correlation of TTG IgA Level with Small 
Intestinal Histopathological Changes for Celiac Disease among Adult Saudi Patients. J Transl Int Med 2020, 8, 48–53, 
doi:10.2478/jtim-2020-0008. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of 

the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

 

 

 

 

 

 

 

 

 



52 

 

 

CAPÍTULO 3 

1. CONCLUSÃO E CONSIDERAÇÕES FINAIS 

 

Verificou-se que as ferramentas apresentadas são úteis para avaliar a adesão 

à DSG, sobretudo quando exames laboratorias não estão disponíveis. São 

consideradas métodos confiáveis, fáceis e de baixo custo que permitem melhor 

monitoramento de pessoas com DC. Dois instrumentos (CDAT e pontuação 

BIAGI) são validados em diferentes idiomas, porém nenhum para o português. 

Além disso, há uma predominância de estudos no ocidente, concentrado na 

Europa, principalmente na Itália; poucos de estudos no sul global e ausência na 

Ásia para os critérios estabelecidos.  

Não houve diferença estatisticamente significativa entre a avaliação da 

adesão à DSG por entrevista, autorreferida e pontuação BIAGI. O CDAT foi a 

ferramenta com menor poder de predição de adesão à DSG quando comparado 

aos testes laboratoriais. Este instrumento é mais extenso, com avaliação por sete 

itens e cinco classificações para cada item, totalizando até 35 pontos. O 

questionário BIAGI consiste em quatro questões com até quatro pontos no total. 

Nesse sentido, a pontuação BIAGI é mais simples de ser aplicada e com melhor 

resultado estatístico para predição da adesão à DSG. Entrevistas e a adesão 

autorreferida também demonstram bom poder de predição, ou seja, podem ser 

utilizadas quando os questionários não estiverem disponíveis. Porém, também 

apresentam limitações: a entrevista depende do profissional e seu conhecimento 

técnico da DSG.Além disso, o tempo de aplicação pode ser elevado e pode 

haver variação interprofissionais. A adesão autorreferida é simples, no entanto 

depende do conhecimento fidedigno e percepção do indivíduo sobre o 

tratamento da DC.  

Os questionários são formas práticas de avaliação da adesão à DSG que 

dependem do conhecimento prévio do entrevistado sobre o tratamento da DC e 

de uma boa investigação e identificação do profissional. Por isso, é importante 

reforçar a ampla divulgação e educação sobre a DC. Nesse sentido, se faz 

necessária a condução demais estudos para uma possível padronização de 

instrumento que possa ser aplicado em diferentes culturas, com boa acurácia e 

reprodutibilidade.  

 



53 

 

 

 

2. REFERÊNCIAS BIBLIOGRÁFICAS 

ABU-JANB, N.; JAANA, M. Facilitators and barriers to adherence to gluten-free diet 
among adults with celiac disease: a systematic review. Journal of Human Nutrition 
and Dietetics, [S. l.], v. 33, n. 6, p. 786–810, 2020. DOI: 10.1111/jhn.12754. 
 
AL-TOMA, Abdulbaqi; VOLTA, Umberto; AURICCHIO, Renata; CASTILLEJO, 
Gemma; SANDERS, David S.; CELLIER, Christophe; MULDER, Chris J.; LUNDIN, 
Knut E. A. European Society for the Study of Coeliac Disease (ESsCD) guideline for 
coeliac disease and other gluten-related disorders. United European 
Gastroenterology Journal, [S. l.], v. 7, n. 5, p. 583–613, 2019. DOI: 
10.1177/2050640619844125. Disponível em: /pmc/articles/PMC6545713/. Acesso 
em: 25 mar. 2023. 
 
ALENCAR, Marília Lage et al. Prevalence of celiac disease among blood donors in 
SÃO PAULO – the most populated city in Brazil. Clinics, [S. l.], v. 67, n. 9, p. 1013, 
2012. DOI: 10.6061/CLINICS/2012(09)05. Disponível em: 
/pmc/articles/PMC3438239/. Acesso em: 26 mar. 2024. 
 
ALMEIDA, Rodrigo C. et al. Does celiac disease occur in afro-derived brazilian 
populations? American Journal of Human Biology, [S. l.], v. 24, n. 5, p. 710–712, 
2012. DOI: 10.1002/ajhb.22271. 
 
ARÁMBURO-GÁLVEZ, Jesús Gilberto et al. Translation, cultural adaptation, and 
evaluation of a Brazilian Portuguese questionnaire to estimate the self-reported 
prevalence of gluten-related disorders and adherence to gluten-free diet. Medicina 
(Lithuania), [S. l.], v. 55, n. 9, 2019. DOI: 10.3390/medicina55090593. 
 
ATSAWARUNGRUANGKIT, Amporn et al. Development of the Dietitian Integrated 
Evaluation Tool for Gluten-Free Diets (DIET-GFD). Nutrition (Burbank, Los 
Angeles County, Calif.), [S. l.], v. 78, p. 110819, 2020. DOI: 
10.1016/J.NUT.2020.110819. Disponível em: /pmc/articles/PMC7502431/. Acesso 
em: 5 jun. 2024. 
 
BAI, J. C. et al. Long-term effect of gluten restriction on bone mineral density of 
patients with coeliac disease. Alimentary Pharmacology and Therapeutics, [S. l.], 
v. 11, n. 1, p. 157–164, 1997. DOI: 10.1046/j.1365-2036.1997.112283000.x. 
 
BARONE, M. et al. A comparison of the nutritional status between adult celiac 
patients on a long-term, strictly gluten-free diet and healthy subjects. European 
Journal of Clinical Nutrition, [S. l.], v. 70, n. 1, p. 23–27, 2016. DOI: 
10.1038/ejcn.2015.114. Disponível em: http://dx.doi.org/10.1038/ejcn.2015.114. 
 
BERNARDO, D.; PEÑA, A. S. Developing strategies to improve the quality of life of 
patients with gluten intolerance in patients with and without coeliac disease. 
European Journal of Internal Medicine, [S. l.], v. 23, n. 1, p. 6–8, 2012. DOI: 
10.1016/j.ejim.2011.09.016. 
 
BIAGI, F.; CPRAZZA, G. R. Tissue transglutaminase antibodies: is sensitivity more 



54 

 

 

important than specificity? Dig Liver Dis, [S. l.], v. 33, p. 401–402, 2001.  
 
BIAGI, Federico et al. A score that verifies adherence to a gluten-free diet: a cross-
sectional, multicentre validation in real clinical life. British Journal of Nutrition, [S. 
l.], v. 108, n. 10, p. 1884–1888, 2012. a. DOI: 10.1017/S0007114511007367. 
Disponível em: https://doi.org/10.1017/S0007114511007367. Acesso em: 2 out. 
2023. 
 
BIAGI, Federico et al. A score that verifies adherence to a gluten-free diet: A cross-
sectional, multicentre validation in real clinical life. British Journal of Nutrition, [S. 
l.], v. 108, n. 10, p. 1884–1888, 2012. b. DOI: 10.1017/S0007114511007367. 
 
BIAGI, Federico; ANDREALLI, Alida; BIANCHI, Paola Ilaria; MARCHESE, 
Alessandra; KLERSY, Catherine; CORAZZA, Gino Roberto. A gluten-free diet score 
to evaluate dietary compliance in patients with coeliac disease. British Journal of 
Nutrition, [S. l.], v. 102, p. 882–887, 2009. a. DOI: 10.1017/S0007114509301579. 
Disponível em: https://doi.org/10.1017/S0007114509301579. Acesso em: 25 set. 
2023. 
 
BIAGI, Federico; ANDREALLI, Alida; BIANCHI, Paola Ilaria; MARCHESE, 
Alessandra; KLERSY, Catherine; CORAZZA, Gino Roberto. A gluten-free diet score 
to evaluate dietary compliance in patients with coeliac disease. British Journal of 
Nutrition, [S. l.], v. 102, n. 6, p. 882–887, 2009. b. DOI: 
10.1017/S0007114509301579. 
 
BURGER, Jordy P. W.; DE BROUWER, Bart; INTHOUT, Joanna; WAHAB, Peter J.; 
TUMMERS, Marcia; DRENTH, Joost P. H. Systematic review with meta-analysis: 
Dietary adherence influences normalization of health-related quality of life in coeliac 
disease. Clinical Nutrition, [S. l.], v. 36, n. 2, p. 399–406, 2017. DOI: 
10.1016/j.clnu.2016.04.021. Disponível em: 
http://dx.doi.org/10.1016/j.clnu.2016.04.021. 
 
CABRERA-CHÁVEZ, Francisco; GRANDA-RESTREPO, Diana María; ARÁMBURO-
GÁLVEZ, Jesús Gilberto; FRANCO-AGUILAR, Alejandro; MAGAÑA-ORDORICA, 
Dalia; VERGARA-JIMÉNEZ, Marcela De Jesús; ONTIVEROS, Noé. Self-Reported 
Prevalence of Gluten-Related Disorders and Adherence to Gluten-Free Diet in 
Colombian Adult Population. Gastroenterology research and practice, [S. l.], v. 
2016, 2016. DOI: 10.1155/2016/4704309. Disponível em: 
https://pubmed.ncbi.nlm.nih.gov/27648068/. Acesso em: 17 mar. 2024. 
 
CATASSI, C. et al. The coeliac iceberg in Italy. A multicentre antigliadin antibodies 
screening for coeliac disease in school-age subjects. Acta Paediatrica, 
International Journal of Paediatrics, Supplement, [S. l.], v. 85, n. 412, p. 29–35, 
1996. DOI: 10.1111/j.1651-2227.1996.tb14244.x. 
 
CIACCI, Carolina; CIRILLO, Massimo; CAVALLARO, Raimondo; MAZZACCA, 
Gabriele. Long-term follow-up of celiac adults on gluten-free diet: Prevalence and 
correlates of intestinal damage. Digestion, [S. l.], v. 66, n. 3, p. 178–185, 2002. DOI: 
10.1159/000066757. 
 



55 

 

 

COLEMAN, Sarah Helen et al. What is the optimal method assessing for persistent 
villous atrophy in adult coeliac disease? Journal of Gastrointestinal and Liver 
Diseases, [S. l.], v. 30, n. 2, p. 205–212, 2021. DOI: 10.15403/jgld-3370. 
 
COMINO, Isabel et al. Monitoring of gluten-free diet compliance in celiac patients by 
assessment of gliadin 33-mer equivalent epitopes in feces. The American Journal 
of Clinical Nutrition, [S. l.], v. 95, n. 3, p. 670–677, 2012. DOI: 
10.3945/AJCN.111.026708. 
 
COMINO, Isabel et al. Fecal Gluten Peptides Reveal Limitations of Serological Tests 
and Food Questionnaires for Monitoring Gluten-Free Diet in Celiac Disease Patients. 
The American Journal of GASTROENTEROLOGY, [S. l.], v. 111, p. 1456–1465, 
2016. a. DOI: 10.1038/ajg.2016.439. Disponível em: www.nature.com/ajg. Acesso 
em: 3 out. 2023. 
 
COMINO, Isabel et al. Fecal Gluten Peptides Reveal Limitations of Serological Tests 
and Food Questionnaires for Monitoring Gluten-Free Diet in Celiac Disease Patients. 
The American Journal of Gastroenterology, [S. l.], v. 111, n. 10, p. 1456–1465, 
2016. b. DOI: 10.1038/AJG.2016.439. Disponível em: /pmc/articles/PMC5059698/. 
Acesso em: 15 mar. 2024. 
 
CRISTINE, Dafne; OLIVEIRA, Lima De. Desafios da adesão à dieta sem glúten. 
Research, Society and Development, Belém, v. 11, n. 22, p. 1–11, 2022.  
 
DUERKSEN, D. R.; WILHELM-BOYLES, C.; VEITCH, R.; KRYSZAK, D.; PARRY, D. 
M. A comparison of antibody testing, permeability testing, and zonulin levels with 
small-bowel biopsy in celiac disease patients on a gluten-free diet. Digestive 
Diseases and Sciences, [S. l.], v. 55, n. 4, p. 1026–1031, 2010. DOI: 
10.1007/s10620-009-0813-5. 
 
ELLI, Luca et al. Safety of occasional ingestion of gluten in patients with celiac 
disease: A real-life study. BMC Medicine, [S. l.], v. 18, n. 1, p. 1–8, 2020. DOI: 
10.1186/s12916-020-1511-6. 
 
ELLI, Luca et al. Guidelines for best practices in monitoring established coeliac 
disease in adult patients. Nature Reviews Gastroenterology & Hepatology |, [S. 
l.], v. 21, p. 198–215, 2024. DOI: 10.1038/s41575-023-00872-2. Disponível em: 
https://doi.org/10.1038/s41575-023-00872-2. Acesso em: 2 abr. 2024. 
 
FASANO, Alessio; CATASSI, Carlo. Celiac Disease. The New England journal of 
medicine, [S. l.], v. 367, n. 25, p. 2419–26, 2012. DOI: 10.1056/NEJMcp1113994. 
 
FERNANDEZ-FELIX, Borja M.; LÓPEZ-ALCALDE, Jesus; ROQUÉ, Marta; MURIEL, 
Alfonso; ZAMORA, Javier. CHARMS and PROBAST at your fingertips: a template for 
data extraction and risk of bias assessment in systematic reviews of predictive 
models. BMC Medical Research Methodology, [S. l.], v. 23, n. 1, p. 1–8, 2023. 
DOI: 10.1186/s12874-023-01849-0. Disponível em: https://doi.org/10.1186/s12874-
023-01849-0. 
 
FERNÁNDEZ MIAJA, María; JOSÉ, Juan; MARTÍN, Díaz; TREVIÑO, Santiago 



56 

 

 

Jiménez; SUÁREZ GONZÁLEZ, Marta; BOUSOÑO GARCÍA, Carlos. Study of 
adherence to the gluten-free diet in coeliac patients. Anales de Pediatría, [S. l.], v. 
94, p. 377–384, 2021. Disponível em: www.analesdepediatria.org. Acesso em: 10 
set. 2023. 
 
FERREIRA, Silvia; CHAMORRO, Maria Elena; ORTÍZ, Jesús; CARPINELLI, Maria 
Mercedes; GIMÉNEZ, Vivian; LANGJAHR, Patricia. Anti-transglutaminase antibody 
in adults with celiac disease and their relation to the presence and duration of gluten-
free diet. Revista de gastroenterologia del Peru : organo oficial de la Sociedad 
de Gastroenterologia del Peru, [S. l.], v. 38, n. 3, p. 228–233, 2018. Disponível em: 
http://www.ncbi.nlm.nih.gov/pubmed/30540725. 
 
FUEYO DÍAZ, Ricardo et al. Adaptación transcultural y validación del Celiac Dietary 
Adherence Test. Un cuestionario sencillo para determinar la adherencia a la dieta sin 
gluten. Rev esp enfeRm dig (Madrid), [S. l.], v. 108, p. 138–144, 2016.  
 
GALLI, G.; ESPOSITO, G.; LAHNER, E.; PILOZZI, E.; CORLETO, V. D.; DI GIULIO, 
E.; ALOE SPIRITI, M. A.; ANNIBALE, B. Histological recovery and gluten-free diet 
adherence: a prospective 1-year follow-up study of adult patients with coeliac 
disease. Alimentary pharmacology & therapeutics, [S. l.], v. 40, n. 6, p. 639–647, 
2014. a. DOI: 10.1111/APT.12893. Disponível em: 
https://pubmed.ncbi.nlm.nih.gov/25066096/. Acesso em: 19 mar. 2023. 
 
GALLI, G.; ESPOSITO, G.; LAHNER, E.; PILOZZI, E.; CORLETO, V. D.; DI GIULIO, 
E.; ALOE SPIRITI, M. A.; ANNIBALE, B. Histological recovery and gluten-free diet 
adherence: A prospective 1-year follow-up study of adult patients with coeliac 
disease. Alimentary Pharmacology and Therapeutics, [S. l.], v. 40, n. 6, p. 639–
647, 2014. b. DOI: 10.1111/apt.12893. 
 
GERASIMIDIS, Konstantinos et al. Comparison of Clinical Methods With the Faecal 
Gluten Immunogenic Peptide to Assess Gluten Intake in Coeliac Disease. Journal of 
Pediatric Gastroenterology and Nutrition, [S. l.], v. 67, n. 3, p. 356–360, 2018. 
DOI: 10.1097/MPG.0000000000002062. Disponível em: 
https://onlinelibrary.wiley.com/doi/full/10.1097/MPG.0000000000002062. Acesso em: 
17 mar. 2024. 
 
GŁADYŚ, Katarzyna; DARDZIŃSKA, Jolanta; GUZEK, Marek; ADRYCH, Krystian; 
MAŁGORZEWICZ, Sylwia. Celiac Dietary Adherence Test and Standardized 
Dietician Evaluation in Assessment of Adherence to a Gluten-Free Diet in Patients 
with Celiac Disease. Nutrients, [S. l.], v. 12, n. 8, p. 2300, 2020. DOI: 
10.3390/NU12082300. Disponível em: https://www.mdpi.com/2072-
6643/12/8/2300/htm. Acesso em: 3 out. 2023. 
 
GONG, Changlin et al. Serological Investigation of Persistent Villous Atrophy in 
Celiac Disease. Clinical and Translational Gastroenterology, [S. l.], v. 14, n. 12, p. 
1–9, 2023. DOI: 10.14309/CTG.0000000000000639. 
 
HÆRE, Petter; HØIE, Ole; SCHULZ, Tom; SCHÖNHARDT, Irina; RAKI, Melinda; 
LUNDIN, Knut E. A. Long-term mucosal recovery and healing in celiac disease is the 
rule – not the exception. Scandinavian Journal of Gastroenterology, [S. l.], v. 51, 



57 

 

 

n. 12, p. 1439–1446, 2016. DOI: 10.1080/00365521.2016.1218540. 
 
HALL, N. J.; RUBIN, G.; CHARNOCK, A. Systematic review: adherence to a gluten-
free diet in adult patients with coeliac disease. Alimentary pharmacology & 
therapeutics, [S. l.], v. 30, n. 4, p. 315–330, 2009. DOI: 10.1111/J.1365-
2036.2009.04053.X. Disponível em: https://pubmed.ncbi.nlm.nih.gov/19485977/. 
Acesso em: 19 mar. 2024. 
 
HUTCHINSON, J. M.; WEST, N. P.; ROBINS, G. G.; HOWDLE, P. D. Long-term 
histological follow-up of people with coeliac disease in a UK teaching hospital. QJM: 
An International Journal of Medicine, [S. l.], v. 103, n. 7, p. 511–517, 2010. DOI: 
10.1093/qjmed/hcq076. 
 
ITZLINGER, Alice; BRANCHI, Federica; ELLI, Luca; SCHUMANN, Michael. Gluten-
Free Diet in Celiac Disease—Forever and for All? Nutrients, [S. l.], v. 10, n. 11, p. 
1796, 2018. DOI: 10.3390/NU10111796. Disponível em: /pmc/articles/PMC6267495/. 
Acesso em: 16 mar. 2023. 
 
JOHANSSON, Katarina; NORSTRÖM, Fredrik; NORDYKE, Katrina; MYLEUS, Anna. 
Celiac Dietary Adherence Test simplifies Determining Adherence to a Gluten-free 
Diet in Swedish Adolescents. Journal of pediatric gastroenterology and nutrition, 
[S. l.], v. 69, n. 5, p. 575–580, 2019. DOI: 10.1097/MPG.0000000000002451. 
 
KASWALA, Dharmesh H.; VEERARAGHAVAN, Gopal; KELLY, Ciaran P.; LEFFLER, 
Daniel A. Celiac Disease: Diagnostic Standards and Dilemmas. Diseases, [S. l.], v. 
3, n. 2, p. 86, 2015. DOI: 10.3390/DISEASES3020086. Disponível em: 
/pmc/articles/PMC5548238/. Acesso em: 27 mar. 2024. 
 
KAUKINEN, Katri; SULKANEN, Satu; MÄKI, Markku; COLLIN, Pekka. IgA-class 
transglutaminase antibodies in evaluating the efficacy of gluten-free diet in coeliac 
disease. European Journal of Gastroenterology and Hepatology, [S. l.], v. 14, n. 
3, p. 311–315, 2002. DOI: 10.1097/00042737-200203000-00017. 
 
LANZINI, A. et al. Complete recovery of intestinal mucosa occurs very rarely in adult 
coeliac patients despite adherence to gluten-free diet. Alimentary Pharmacology 
and Therapeutics, [S. l.], v. 29, n. 12, p. 1299–1308, 2009. DOI: 10.1111/j.1365-
2036.2009.03992.x. 
 
LEBWOHL, Benjamin; RUBIO-TAPIA, Alberto. Epidemiology, Presentation, and 
Diagnosis of Celiac Disease. Gastroenterology, s.l., v. 160, n. 1, p. 63–75, 2021. 
DOI: 10.1053/j.gastro.2020.06.098. Disponível em: 
https://doi.org/10.1053/j.gastro.2020.06.098. Acesso em: 19 fev. 2024. 
 
LEFFLER, D. A.; GEORGE, J. B. Edwards; DENNIS, M.; COOK, E. F.; SCHUPPAN, 
D.; KELLY, C. P.; LEFFLER, Dr D.; 501, Dana; ISRAEL, Beth. A prospective 
comparative study of five measures of gluten-free diet adherence in adults with 
coeliac disease. Alimentary Pharmacology & Therapeutics, [S. l.], v. 26, n. 9, p. 
1227–1235, 2007. DOI: 10.1111/j.1365-2036.2007.03501.x. Disponível em: 
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2036.2007.03501.x. Acesso em: 17 
jun. 2024. 



58 

 

 

LEFFLER, Daniel A.; DENNIS, Melinda; EDWARDS GEORGE, Jessica B.; JAMMA, 
Shailaja; MAGGE, Suma; COOK, Earl F.; SCHUPPAN, Detlef; KELLY, Ciaran P. A 
Simple Validated Gluten-Free Diet Adherence Survey for Adults With Celiac Disease. 
Clinical Gastroenterology and Hepatology, [S. l.], v. 7, n. 5, p. 530- 536., 2009. a. 
DOI: 10.1016/j.cgh.2008.12.032. Disponível em: 
http://dx.doi.org/10.1016/j.cgh.2008.12.032. 
 
LEFFLER, Daniel A.; DENNIS, Melinda; EDWARDS GEORGE, Jessica B.; JAMMA, 
Shailaja; MAGGE, Suma; COOK, Earl F.; SCHUPPAN, Detlef; KELLY, Ciaran P. A 
Simple Validated Gluten-Free Diet Adherence Survey for Adults With Celiac Disease. 
Clinical Gastroenterology and Hepatology, [S. l.], v. 7, n. 5, p. 530–536, 2009. b. 
DOI: 10.1016/j.cgh.2008.12.032. Disponível em: 
http://www.cghjournal.org/article/S1542356509000081/fulltext. Acesso em: 22 mar. 
2023. 
 
LEFFLER, Daniel A.; SCHUPPAN, Detlef. Update on Serologic Testing in Celiac 
Disease. Am J Gastroenterol, [S. l.], v. 105, n. 12, p. 2520–2524, 2010. DOI: 
10.1038/ajg.2010.276. Disponível em: http://dx.doi.org/10.1038/ajg.2010.276. 
 
LIONETTI, Elena et al. Prevalence and detection rate of celiac disease in Italy: 
Results of a SIGENP multicenter screening in school-age children. Digestive and 
Liver Disease, [S. l.], v. 55, p. 608–613, 2023. DOI: 10.1016/j.dld.2022.12.023. 
Disponível em: http://creativecommons.org/licenses/by/4.0/. Acesso em: 17 jun. 
2024. 
 
LIONETTI, Elena; CATASSI, Carlo. New clues in celiac disease epidemiology, 
pathogenesis, clinical manifestations, and treatment. International Reviews of 
Immunology, [S. l.], v. 30, n. 4, p. 219–231, 2011. DOI: 
10.3109/08830185.2011.602443. 
 
LOMBARDO, Vincenza et al. Evaluation of a Single Determination of Gluten 
Immunogenic Peptides in Urine from Unaware Celiac Patients to Monitor Gluten-
Free Diet Adherence. Nutrients, [S. l.], v. 15, n. 5, p. 1259, 2023. DOI: 
10.3390/nu15051259. 
 
LUDVIGSSON, Jonas F. et al. The Oslo definitions for coeliac disease and related 
terms. Gut, [S. l.], v. 62, n. 1, p. 43–52, 2013. DOI: 10.1136/GUTJNL-2011-301346. 
Disponível em: /pmc/articles/PMC3440559/. Acesso em: 16 mar. 2023. 
 
LUDVIGSSON, Jonas F. et al. Diagnosis and management of adult coeliac disease: 
guidelines from the British Society of Gastroenterology. Gut, [S. l.], v. 63, n. 8, p. 
1210–1228, 2014. DOI: 10.1136/GUTJNL-2013-306578. Disponível em: 
https://pubmed.ncbi.nlm.nih.gov/24917550/. Acesso em: 20 jun. 2024. 
 
MALTA ALMEIDA, Lucas; CLAUDIO CASTRO, Luiz; HARUMI UENISHI, Rosa; 
COUTINHO DE ALMEIDA, Fernanda; MARIA FRITSCH, Patricia; GANDOLFI, 
Lenora; PRATESI, Riccardo; KARLA DE MEDEIROS NÓBREGA, Yanna; MARIA 
FRITSCH, Patrícia. Decreased prevalence of celiac disease among Brazilian elderly. 
World J Gastroenterol, [S. l.], v. 19, n. 12, p. 1930–1935, 2013. DOI: 
10.3748/wjg.v19.i12.1930. Disponível em: 



59 

 

 

http://www.wjgnet.com/esps/URL:http://www.wjgnet.com/1007-
9327/full/v19/i12/1930.htmDOI:http://dx.doi.org/10.3748/wjg.v19.i12.1930. Acesso 
em: 18 fev. 2024. 
 
MÅRILD, Karl; SÖDERLING, Jonas; BOZORG, Soran R.; EVERHOV, Åsa H.; 
LEBWOHL, Benjamin; GREEN, Peter H. R.; NEOVIUS, Martin; LUDVIGSSON, 
Jonas F. Costs and Use of Health Care in Patients with Celiac Disease: A 
Population-Based Longitudinal Study. American Journal of Gastroenterology, [S. 
l.], v. 115, n. 8, p. 1253–1263, 2020. DOI: 10.14309/ajg.0000000000000652. 
 
MARSILIO, Ilaria; CANOVA, Cristina; D’ODORICO, Anna; GHISA, Matteo; 
ZINGONE, Letizia; LORENZON, Greta; SAVARINO, Edoardo Vincenzo; ZINGONE, 
Fabiana. Quality-of-life evaluation in Coeliac patients on a gluten-free diet. 
Nutrients, [S. l.], v. 12, n. 10, p. 2981, 2020. DOI: 10.3390/nu12102981. 
 
MARZAGALLI, S. et al. Evaluation of Gluten Immunogenic Peptides in Urine of 
Celiac Patients: a Prospective Trial. In: DIGESTIVE AND LIVER DISEASE 2020, 
Anais [...]. : Editrice Gastroenterologica Italiana S.r.l. All rights reserved., 2020. p. 
S53. DOI: 10.1016/s1590-8658(20)30611-3. Disponível em: 
http://dx.doi.org/10.1016/S1590-8658(20)30611-3. 
 
MEHTA, Pooja; PAN, Zhaoxing; RILEY, Marisa D.; LIU, Edwin. Adherence to a 
Gluten-free Diet: Assessment by Dietician Interview and Serology. Journal of 
Pediatric Gastroenterology and Nutrition, [S. l.], v. 66, n. 3, p. e67–e70, 2018. 
DOI: 10.1097/MPG.0000000000001705. 
 
METSO, Saara; HYYTIÄ-ILMONEN, Henni; KAUKINEN, Katri; HUHTALA, Heini; 
JAATINEN, Pia; SALMI, Jorma; TAURIO, Jyrki; COLLIN, Pekka. Gluten-free diet and 
autoimmune thyroiditis in patients with celiac disease. A prospective controlled study. 
Scandinavian Journal of Gastroenterology, [S. l.], v. 47, n. 1, p. 43–48, 2012. 
DOI: 10.3109/00365521.2011.639084. 
 
MONACHESI, Chiara; VERMA, Anil K.; CATASSI, Giulia N.; FRANCESCHINI, Elisa; 
GATTI, Simona; GESUITA, Rosaria; LIONETTI, Elena; CATASSI, Carlo. 
Determination of Urinary Gluten Immunogenic Peptides to Assess Adherence to the 
Gluten-Free Diet: A Randomized, Double-Blind, Controlled Study. Clinical and 
Translational Gastroenterology, [S. l.], v. 12, n. 10, p. E00411, 2021. DOI: 
10.14309/ctg.0000000000000411. 
 
MOONS, Karel G. M.; DE GROOT, Joris A. H.; BOUWMEESTER, Walter; 
VERGOUWE, Yvonne; MALLETT, Susan; ALTMAN, Douglas G.; REITSMA, 
Johannes B.; COLLINS, Gary S. Critical Appraisal and Data Extraction for 
Systematic Reviews of Prediction Modelling Studies: The CHARMS Checklist. PLoS 
Medicine, [S. l.], v. 11, n. 10, p. e1001744, 2014. DOI: 
10.1371/journal.pmed.1001744. 
 
MORENO, Mariá De Lourdes; CEBOLLA, Ángel; MUNÕZ-SUANO, Alba; 
CARRILLO-CARRION, Carolina; COMINO, Isabel; PIZARRO, Ángeles; LEÓN, 
Francisco; RODRÍGUEZ-HERRERA, Alfonso; SOUSA, Carolina. Detection of gluten 
immunogenic peptides in the urine of patients with coeliac disease reveals 



60 

 

 

transgressions in the gluten-free diet and incomplete mucosal healing. Gut, [S. l.], v. 
66, n. 2, p. 250–257, 2017. a. DOI: 10.1136/gutjnl-2015-310148. 
 
MORENO, María de Lourdes; RODRÍGUEZ-HERRERA, Alfonso; SOUSA, Carolina; 
COMINO, Isabel. Biomarkers to Monitor Gluten-Free Diet Compliance in Celiac 
Patients. Nutrients 2017, Vol. 9, Page 46, [S. l.], v. 9, n. 1, p. 46, 2017. b. DOI: 
10.3390/NU9010046. Disponível em: https://www.mdpi.com/2072-6643/9/1/46/htm. 
Acesso em: 3 out. 2023. 
 
MORÓN, Belén; NGEL CEBOLLA, A. ´.; MANYANI, Hamid; ´ LVAREZ-MAQUEDA, 
Moisés A.; MEGÍAS, Manuel; DEL, María; THOMAS, Carmen; CARLOS LÓPEZ, 
Manuel; SOUSA, Carolina. Sensitive detection of cereal fractions that are toxic to 
celiac disease patients by using monoclonal antibodies to a main immunogenic 
wheat peptide 1-3. Am J Clin Nutr, [S. l.], v. 87, p. 405–419, 2008.  
 
MUHAMMAD, H.; REEVES, S.; JEANES, Y. M. Identifying and improving adherence 
to the gluten-free diet in people with coeliac disease. Proceedings of the Nutrition 
Society, [S. l.], v. 78, n. 3, p. 418–425, 2019. a. DOI: 10.1017/S002966511800277X. 
Disponível em: https://doi.org/10.1017/S002966511800277X. Acesso em: 26 set. 
2023. 
 
MUHAMMAD, H.; REEVES, S.; JEANES, Y. M. Identifying and improving adherence 
to the gluten-free diet in people with coeliac disease. Proceedings of the Nutrition 
Society, [S. l.], v. 78, n. 3, p. 418–425, 2019. b. DOI: 10.1017/S002966511800277X. 
Disponível em: https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-
society/article/identifying-and-improving-adherence-to-the-glutenfree-diet-in-people-
with-coeliac-disease/44B08BEE84A0C64A1EBDE89BFAB3E0CB. Acesso em: 19 
mar. 2023. 
 
MUNIZ, Janaína Guilhem; SDEPANIAN, Vera Lucia; FAGUNDES NETO, Ulysses. 
Prevalência da predisposição genetica para doenca celíaca nos doadores de sangue 
em São Paulo, Brasil. Arquivos de Gastroenterologia, São Paulo, v. 53, n. 4, p. 
267–272, 2016. DOI: 10.1590/S0004-28032016000400011. 
 
NACHMAN, Fabio et al. Serological tests for celiac disease as indicators of long-term 
compliance with the gluten-free diet. European Journal of Gastroenterology and 
Hepatology, [S. l.], v. 23, n. 6, p. 473–480, 2011. DOI: 
10.1097/MEG.0b013e328346e0f1. 
 
NEMTEANU, Roxana; DANCIU, Mihai; GIRLEANU, Irina; CIORTESCU, Irina; 
GHEORGHE, Liliana; TRIFAN, Anca; PLESA, Alina. Predictors of slow 
responsiveness and partial mucosal recovery in adult patients with celiac disease. 
Gastroenterology and Hepatology From Bed to Bench., [S. l.], v. 16, n. 2, p. 194–
202, 2023.  
 
NEWNHAM, Evan D.; SHEPHERD, Susan J.; STRAUSS, Boyd J.; HOSKING, 
Patrick; GIBSON, Peter R. Adherence to the gluten-free diet can achieve the 
therapeutic goals in almost all patients with coeliac disease: A 5-year longitudinal 
study from diagnosis. Journal of Gastroenterology and Hepatology (Australia), 
[S. l.], v. 31, n. 2, p. 342–349, 2016. DOI: 10.1111/jgh.13060. 



61 

 

 

NORSA, Lorenzo et al. Celiac disease 30 years after diagnosis: struggling with 
gluten-free adherence or gaining gluten tolerance? Journal of Pediatric 
Gastroenterology and Nutrition, [S. l.], v. 67, n. 3, p. 361–366, 2018. DOI: 
10.51620/0869-2084-2021-66-8-465-471. 
 
ONTIVEROS, Noe; LÓPEZ-GALLARDO, Jesús A.; VERGARA-JIMÉNEZ, Marcela 
J.; CABRERA-CHÁVEZ, Francisco. Self-Reported Prevalence of Symptomatic 
Adverse Reactions to Gluten and Adherence to Gluten-Free Diet in an Adult Mexican 
Population. Nutrients, [S. l.], v. 7, p. 6000–6015, 2015. DOI: 10.3390/nu7075267. 
Disponível em: www.mdpi.com/journal/nutrientsArticle. Acesso em: 5 out. 2023. 
 
PAGANIZZA, Stefania; ZANOTTI, Renzo; D’ODORICO, Anna; SCAPOLO, Paola; 
CANOVA, Cristina. Is adherence to a gluten-free diet by adult patients with celiac 
disease influenced by their knowledge of the gluten content of foods? 
Gastroenterology Nursing, [S. l.], v. 42, n. 1, p. 55–64, 2019. DOI: 
10.1097/SGA.0000000000000368. 
 
PARRA-MEDINA, Rafael; MOLANO-GONZALEZ, Nicolás; ROJAS-VILLARRAGA, 
Adriana; AGMON-LEVIN, Nancy; ARANGO, Maria-Teresa; SHOENFELD, Yehuda; 
ANAYA, Juan-Manuel. Prevalence of Celiac Disease in Latin America: A Systematic 
Review and Meta-Regression. PLoS ONE, s.l., v. 10, n. 5, p. 1–19, 2015. DOI: 
10.1371/journal.pone.0124040. 
 
PEKKI, H.; KURPPA, K.; MÄKI, M.; HUHTALA, H.; LAURILA, K.; ILUS, T.; 
KAUKINEN, K. Performing routine follow-up biopsy 1 year after diagnosis does not 
affect long-term outcomes in coeliac disease. Alimentary Pharmacology and 
Therapeutics, [S. l.], v. 45, n. 11, p. 1459–1468, 2017. DOI: 10.1111/apt.14048. 
 
R: a language and environment for statistical computing. [s.d.]. Disponível em: 
https://www.gbif.org/tool/81287/r-a-language-and-environment-for-statistical-
computing. Acesso em: 14 jun. 2024.  
 
RAITERI, Alberto; GRANITO, Alessandro; GIAMPEROLI, Alice; CATENARO, 
Teresa; NEGRINI, Giulia; TOVOLI, Francesco. Current guidelines for the 
management of celiac disease: A systematic review with comparative analysis. 
World Journal of Gastroenterology, [S. l.], v. 28, n. 1, p. 154–175, 2022. DOI: 
10.3748/WJG.V28.I1.154. Disponível em: /pmc/articles/PMC8793016/. Acesso em: 
20 jun. 2024. 
 
RIBEIRO, Camila dos Santos; UENISH, Rosa Harumi; DOMINGUES, Alessandra 
dos Santos; NAKANO, Eduardo Yoshio; BRAZ, Raquel; RAPOSO, António; PUPPIN 
ZANDONADI, Renata. Gluten-Free Diet Adherence Tools for Individuals with Celiac 
Disease : A Systematic Review and Meta-Analysis of Tools Compared to Laboratory 
Tests. Nutrients, [S. l.], v. 16, n. 2428, p. 1–16, 2024.  
 
RODRIGO, Luis; PÉREZ-MARTINEZ, Isabel; LAURET-BRAÑA, Eugenia; SUÁREZ-
GONZÁLEZ, Adolfo. Descriptive Study of the Diffe:.rent Tools Used to Evaluate the 
Adherence to a Gluten-Free Diet in Celiac Disease Patients. Nutrients, [S. l.], v. 10, 
n. 11, p. 1777, 2018. DOI: 10.3390/NU10111777. Disponível em: 
https://pubmed.ncbi.nlm.nih.gov/30453479/. Acesso em: 26 set. 2023. 



62 

 

 

ROSTAMI, Kamran; BOLD, Justine; PARR, Alison; JOHNSON, Matt W. Gluten-Free 
Diet Indications, Safety, Quality, Labels, and Challenges. Nutrients, Luton, v. 9, n. 8, 
2017. DOI: 10.3390/NU9080846. Disponível em: /pmc/articles/PMC5579639/. 
Acesso em: 15 mar. 2023. 
 
RUBIO-TAPIA, Alberto; HILL, Ivor D.; SEMRAD, Carol; CIAR´, Ciarán; KELLY, 
Ciarán P.; LEBWOHL, Benjamin. American College of Gastroenterology Guidelines 
Update: Diagnosis and Management of Celiac Disease. The American Journal of 
Gastroenterology, s.l., v. 118, n. 1, p. 59–76, 2023. DOI: 
10.14309/ajg.0000000000002075. Disponível em: 
https://doi.org/10.14309/ajg.0000000000002075; Acesso em: 21 fev. 2024. 
 
RUSSELL, Amy K.; LUCAS, Erin C.; HENNEKEN, Lee M.; PIZZEY, Catherine J.; 
CLARKE, Dean; MYLEUS, Anna; TYE-DIN, Jason A. Stool Gluten Peptide Detection 
Is Superior to Urinary Analysis, Coeliac Serology, Dietary Adherence Scores and 
Symptoms in the Detection of Intermittent Gluten Exposure in Coeliac Disease: A 
Randomised, Placebo-Controlled, Low-Dose Gluten Challenge Study. Nutrients, [S. 
l.], v. 16, n. 2, p. 279, 2024. a. DOI: 10.3390/nu16020279. 
 
RUSSELL, Amy K.; LUCAS, Erin C.; HENNEKEN, Lee M.; PIZZEY, Catherine J.; 
CLARKE, Dean; MYLEUS, Anna; TYE-DIN, Jason A. Stool Gluten Peptide Detection 
Is Superior to Urinary Analysis, Coeliac Serology, Dietary Adherence Scores and 
Symptoms in the Detection of Intermittent Gluten Exposure in Coeliac Disease: A 
Randomised, Placebo-Controlled, Low-Dose Gluten Challenge Study. Nutrients, [S. 
l.], v. 16, n. 2, p. 279, 2024. b. DOI: 10.3390/NU16020279. Disponível em: 
https://pubmed.ncbi.nlm.nih.gov/38257173/. Acesso em: 1 jun. 2024. 
 
SADEGHI, Amir; RAD, Neda; ASHTARI, Sara; ROSTAMI-NEJAD, Mohammad; 
MORADI, Afshin; HAGHBIN, Mahrokh; ROSTAMI, Kamran; VOLTA, Umberto; ZALI, 
Mohammad Reza. The value of a biopsy in celiac disease follow up: Assessment of 
the small bowel after 6 and 24 months treatment with a gluten free diet. Revista 
Espanola de Enfermedades Digestivas, [S. l.], v. 112, n. 2, p. 101–108, 2020. DOI: 
10.17235/REED.2019.5947/2018. 
 
SAHIN, Yasin. Celiac disease in children: A review of the literature. World J Clin 
Pediatr, [S. l.], v. 10, n. 4, p. 53–71, 2021. DOI: 10.5409/wjcp.v10.i4.53. Disponível 
em: https://www.f6publishing.com. Acesso em: 18 fev. 2024. 
 
SAYAR, Süleyman et al. Bone mineral density screening and the frequency of 
osteopenia/osteoporosis in Turkish adult patients with celiac disease. Turkish 
Journal of Gastroenterology, [S. l.], v. 32, n. 7, p. 600–607, 2021. DOI: 
10.5152/tjg.2021.20313. 
 
SBRAVATI, Francesca; PAGANO, Sara; RETETANGOS, Cristiana; SPISNI, Enzo; 
BOLASCO, Giulia; LABRIOLA, Flavio; FILARDI, Maria C.; GRONDONA, Ana G.; 
ALVISI, Patrizia. Adherence to Gluten-free Diet in a Celiac Pediatric Population 
Referred to the General Pediatrician After Remission. Journal of Pediatric 
Gastroenterology and Nutrition, [S. l.], v. 71, n. 1, p. 78–82, 2020. DOI: 
10.1097/MPG.0000000000002676. 
 



63 

 

 

SCHIEPATTI, Annalisa et al. Persistent villous atrophy predicts development of 
complications and mortality in adult patients with coeliac disease : a multicentre 
longitudinal cohort study and development of a score to identify high­-risk patients. 
Gut, [S. l.], v. 72, p. 2095–2102, 2023. a. DOI: 10.1136/gutjnl-2023-329751. 
 
SCHIEPATTI, Annalisa; MAIMARIS, Stiliano; LUSETTI, Francesca; SCALVINI, 
Davide; MINERBA, Paolo; CINCOTTA, Marta; FAZZINO, Erica; BIAGI, Federico. 
High Prevalence of Functional Gastrointestinal Disorders in Celiac Patients with 
Persistent Symptoms on a Gluten-Free Diet: A 20-Year Follow-Up Study. Digestive 
Diseases and Sciences, [S. l.], v. 68, n. 8, p. 3374–3382, 2023. b. DOI: 
10.1007/s10620-022-07727-x. Disponível em: https://doi.org/10.1007/s10620-022-
07727-x. 
 
SILVESTER, J.A.; KURADA, S.; SZWAJCER, A.; KELLY, C.P.; LEFFER, D.A.; 
DUERKSEN, D. Tests for Serum Transglutaminase and Endomysial Antibodies Do 
Not Detect Most Patients With Celiac Disease and Persistent Villous Atrophy on 
Gluten-free Diets: a Meta-analysis. Gastroenterology, Manitoba, v. 153, n. 3, p. 
689–701, 2017. DOI: 10.1053/j.gastro.2017.05.015.Tests. 
 
SILVESTER, Jocelyn A.; COMINO, Isabel; KELLY, Ciarán P.; SOUSA, Carolina; 
DUERKSEN, Donald R. Most Patients With Celiac Disease on Gluten-Free Diets 
Consume Measurable Amounts of Gluten. Gastroenterology, [S. l.], v. 158, n. 5, p. 
1497- 1499., 2020. DOI: 10.1053/j.gastro.2019.12.016. 
 
SILVESTER, Jocelyn A.; WEITEN, Dayna; GRAFF, Lesley A.; WALKER, John R.; 
DUERKSEN, Donald R. Is it gluten-free? Relationship between self-reported gluten-
free diet adherence and knowledge of gluten content of foods. Nutrition, [S. l.], v. 32, 
n. 7–8, p. 777–783, 2016. DOI: 10.1016/j.nut.2016.01.021. Disponível em: 
http://dx.doi.org/10.1016/j.nut.2016.01.021. 
 
SINGH, Prashant; ARORA, Ananya; STRAND, Tor A.; LEFFLER, Daniel A.; 
CATASSI, Carlo; GREEN, Peter H.; KELLY, Ciaran P.; AHUJA, Vineet; MAKHARIA, 
Govind K. Global Prevalence of Celiac Disease: Systematic Review and Meta-
analysis. Clinical Gastroenterology and Hepatology, s.l, v. 16, n. 6, p. 823–836, 
2018. DOI: 10.1016/j.cgh.2017.06.037. Disponível em: 
http://dx.doi.org/10.1016/j.cgh.2017.06.037. Acesso em: 17 fev. 2024. 
 
SKODJE, Gry Irene; VAN MEGEN, Frida; STENDAHL, Marianne; HENRIKSEN, 
Christine; LUNDIN, Knut Erik Aslaksen; VEIERØD, Marit Bragelien. Detection of 
gluten immunogenic peptides and the Celiac Disease Adherence Test to monitor 
gluten-free diet: a pilot study. European Journal of Clinical Nutrition, [S. l.], v. 76, 
n. 6, p. 902–903, 2022. DOI: 10.1038/s41430-021-01054-6. 
 
SNELL, Kym I. E. et al. Transparent reporting of multivariable prediction models for 
individual prognosis or diagnosis: checklist for systematic reviews and meta-analyses 
(TRIPOD-SRMA). Bmj, s.l., p. 1–8, 2023. DOI: 10.1136/bmj-2022-073538. 
 
STASI, Elisa et al. Frequency and cause of persistent symptoms in celiac disease 
patients on a long-term gluten-free diet. Journal of Clinical Gastroenterology, [S. 
l.], v. 50, n. 3, p. 239–243, 2016. DOI: 10.1097/MCG.0000000000000392. 



64 

 

 

TARAGHIKHAH, Nazanin; ASHTARI, Sara; ASRI, Nastaran; SHAHBAZKHANI, 
Bijan; AL-DULAIMI, David; ROSTAMI-NEJAD, Mohammad; REZAEI-TAVIRANI, 
Mostafa; RAZZAGHI, Mohammad Reza; ZALI, Mohammad Reza. An updated 
overview of spectrum of gluten-related disorders: clinical and diagnostic aspects. 
BMC Gastroenterology, [S. l.], v. 20, n. 1, p. 258, 2020. DOI: 10.1186/S12876-020-
01390-0. Disponível em: /pmc/articles/PMC7409416/. Acesso em: 15 mar. 2024. 
 
USAI, P.; MINERBA, L.; MARINI, B.; COSSU, R.; SPADA, S.; CARPINIELLO, B.; 
CUOMO, R.; BOY, M. F. Case control study on health-related quality of life in adult 
coeliac disease. Digestive and Liver Disease, [S. l.], v. 34, n. 8, p. 547–552, 2002. 
DOI: 10.1016/S1590-8658(02)80087-1. 
 
VIECHTBAUER, Wolfgang. Conducting meta-analyses in R with the metafor. 
Journal of Statistical Software, [S. l.], v. 36, n. 3, p. 1–48, 2010.  
 
VILJAMAA, M.; COLLIN, P.; HUHTALA, H.; SIEVÄNEN, H.; MÄKI, M.; KAUKINEN, 
K. Is coeliac disease screening in risk groups justified? A fourteen-year follow-up with 
special focus on compliance and quality of life. Alimentary Pharmacology and 
Therapeutics, [S. l.], v. 22, n. 4, p. 317–324, 2005. DOI: 10.1111/j.1365-
2036.2005.02574.x. 
 
VILLAFUERTE-GALVEZ, J.; VANGA, R. R.; DENNIS, M.; HANSEN, J.; LEFFLER, 
D. A.; KELLY, C. P.; MUKHERJEE, R. Factors governing long-term adherence to a 
gluten-free diet in adult patients with coeliac disease. Alimentary Pharmacology 
and Therapeutics, [S. l.], v. 42, n. 6, p. 753–760, 2015. a. DOI: 10.1111/apt.13319. 
 
VILLAFUERTE-GALVEZ, J.; VANGA, R. R.; DENNIS, M.; HANSEN, J.; LEFFLER, 
D. A.; KELLY, C. P.; MUKHERJEE, R. Factors governing long-term adherence to a 
gluten-free diet in adult patients with coeliac disease. Alimentary Pharmacology & 
Therapeutics, [S. l.], v. 42, n. 6, p. 753–760, 2015. b. DOI: 10.1111/APT.13319. 
Disponível em: https://onlinelibrary.wiley.com/doi/full/10.1111/apt.13319. Acesso em: 
22 mar. 2023. 
 
VILLAFUERTE-GALVEZ, J.; VANGA, R. R.; DENNIS, M.; HANSEN, J.; LEFFLER, 
D. A.; KELLY, C. P.; MUKHERJEE, R. Factors governing long-term adherence to a 
gluten-free diet in adult patients with coeliac disease. Alimentary Pharmacology 
and Therapeutics, [S. l.], v. 42, n. 6, p. 753–760, 2015. c. DOI: 10.1111/APT.13319. 
 
VOLTA, U.; BELLENTANI, S.; BIANCHI, F. B.; BRANDI, G.; DE FRANCESCHI, L.; 
MIGLIOLI, L.; GRANITO, A.; BALLI, F.; TIRIBELLI, C. High prevalence of celiac 
disease in Italian general population. Digestive Diseases and Sciences, [S. l.], v. 
46, n. 7, p. 1500–1505, 2001. DOI: 10.1023/A:1010648122797. 
 
WIESER, Herbert; RUIZ-CARNICER, Ángela; SEGURA, Verónica; COMINO, Isabel; 
SOUSA, Carolina. Challenges of Monitoring the Gluten-Free Diet Adherence in the 
Management and Follow-Up of Patients with Celiac Disease. Nutrients, [S. l.], v. 13, 
n. 7, p. 2274, 2021. DOI: 10.3390/NU13072274. Disponível em: 
/pmc/articles/PMC8308436/. Acesso em: 21 mar. 2023. 
 
WOLFF, Robert F.; MOONS, Karel G. M.; RILEY, Richard D.; WHITING, Penny F.; 



65 

 

 

WESTWOOD, Marie; COLLINS, Gary S.; REITSMA, Johannes B.; KLEIJNEN, Jos; 
MALLETT, Sue. PROBAST: A tool to assess the risk of bias and applicability of 
prediction model studies. Annals of Internal Medicine, [S. l.], v. 170, n. 1, p. 51–58, 
2019. DOI: 10.7326/M18-1376. 
 
YULE, G. U. On the methods of measuring the association between two attributes. 
Journal of the Royal Statistical Society, 75, 579-652, Abril, 1912.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



66 

 

 

3. APÊNDICES 

  APÊNDICE 1 – tabela de anotações da estratégia de busca de cada base de 

dado.  

TABELA DE ANOTAÇÕES 

BASE DE DADOS  ESTRATÉGIA DE BUSCA (16/11/2023) RESULTADOS 

PubMed 

16/11/2023 14:15:26  

Filter: All Fields 

("celiac disease"[MeSH Terms] OR "celiac disease"[All Fields] OR "Gluten 

Enteropathy"[All Fields] OR "Gluten Enteropathies"[All Fields] OR "gluten 

sensitive enteropathy"[All Fields] OR "Gluten-Sensitive Enteropathies"[All 

Fields] OR "gluten sensitive enteropathy"[All Fields] OR "Gluten-Sensitive 

Enteropathies"[All Fields] OR "Celiac Sprue"[All Fields] OR "Nontropical 

Sprue"[All Fields] OR "Sprue"[All Fields] OR "Coeliac disease"[All Fields] OR 

"gluten-related disorders"[All Fields]) AND (((("diet, gluten free"[MeSH Terms] 

OR "Diet Therapy"[MeSH Terms:noexp] OR "Adherence"[All Fields] OR 

"Adherence Test"[All Fields]) AND "gluten-free diet"[All Fields]) AND "gluten-

free diet"[All Fields]) OR "gluten free diets"[All Fields] OR "gluten free 

diets"[All Fields] OR "Compliance"[All Fields] OR "Diet Therapy"[All Fields] 

OR "dietary adherence"[All Fields] OR "effectiveness"[All Fields] OR "dietitian 

assessment"[All Fields]) AND ("Surveys and Questionnaires"[MeSH Terms] OR 

"Survey Methods"[All Fields] OR "Survey Method"[All Fields] OR "Survey 

Methodology"[All Fields] OR "Community Surveys"[All Fields] OR 

"Community Survey"[All Fields] OR "Community Survey"[All Fields] OR 

"Survey"[All Fields] OR "Questionnaire Design"[All Fields] OR "Questionnaire 

Designs"[All Fields] OR "Questionnaires"[All Fields] OR "Questionnaire"[All 

Fields] OR "validation study"[All Fields] OR "Validation Studies"[All Fields] 

OR "structured questionnaires"[All Fields] OR "survey studies"[All Fields]) 

786 

LILACS 

Filtro: título, resumo assunto 

("Celiac disease" OR "Gluten Enteropathy" OR "Gluten Enteropathies" OR 

"Gluten-Sensitive Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Gluten 

Sensitive Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac Sprue" 

OR "Nontropical Sprue" OR "Sprue" OR "Coeliac disease" OR "gluten-related 

disorders" OR "doença celíaca" OR "enfermedad celíaca" OR "enteropatia glúten 

intuzida" OR "espru celíaco" OR "enteropatía por gluten" ) AND ("Diet therapy" 

OR "Adherence" OR "Adherence Test" OR "gluten-free diet" OR "gluten free 

diet" OR "Gluten-Free diets" OR "Gluten-Free Diets" OR "Compliance" OR "diet 

therapy" OR "dietary adherence" OR "effectiveness" OR "dietitian assessment" 

OR "dieta livre de glúten" OR " dieta sin gluten" OR "dieta livre de glúten") 

AND ("Surveys and Questionnaires" OR "Survey Methods" OR "Survey 

Method" OR "Survey Methodology" OR "Community Surveys" OR "Community 

Survey" OR "Community Survey" OR "Survey" OR "Questionnaire Disign" OR 

"Questionnaire Designs" OR "Questionnaires" OR "Questionnaire" OR 

"validation study" OR "Validation Studies" OR "structured questionnaires" OR 

"survey studies" OR "inquéritos e questionários" OR "Encuestas y Cuestionarios" 

OR "cuestionario" OR "encuesta") 

1003 

SCOPUS 

Filtro: titl-abs-key  

 

TITLE-ABS-KEY ( "Celiac disease" OR "Gluten Enteropathy" OR "Gluten 

Enteropathies" OR "Gluten-Sensitive Enteropathy" OR "Gluten-Sensitive 

Enteropathies" OR "Gluten Sensitive Enteropathy" OR "Gluten-Sensitive 

Enteropathies" OR "Celiac Sprue" OR "Nontropical Sprue" OR "Sprue" OR 

"Coeliac disease" OR "gluten-related disorders" OR "doença celíaca" OR 

"enfermedad celíaca" OR "enteropatia glúten intuzida" OR "espru celíaco" OR 

1200 
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"enteropatía por gluten" ) AND TITLE-ABS-KEY ( "Diet therapy" OR 

"Adherence" OR "Adherence Test" OR "gluten-free diet" OR "gluten free diet" 

OR "Gluten-Free diets" OR "Gluten-Free Diets" OR "Compliance" OR "diet 

therapy" OR "dietary adherence" OR "effectiveness" OR "dietitian assessment" 

OR "dieta livre de glúten" OR " dieta sin gluten" OR "dieta livre de glúten" ) 

AND TITLE-ABS-KEY ( "Surveys and Questionnaires" OR "Survey Methods" 

OR "Survey Method" OR "Survey Methodology" OR "Community Surveys" OR 

"Community Survey" OR "Community Survey" OR "Survey" OR "Questionnaire 

Disign" OR "Questionnaire Designs" OR "Questionnaires" OR "Questionnaire" 

OR "validation study" OR "Validation Studies" OR "structured questionnaires" 

OR "survey studies" OR "inquéritos e questionários" OR "Encuestas y 

Cuestionarios" OR "cuestionario" OR "encuesta" ) 

LIVIVO  

Filtro: exceto medline 

(("Celiac disease" OR "Gluten Enteropathy" OR "Gluten Enteropathies" OR 

"Gluten-Sensitive Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Gluten 

Sensitive Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac Sprue" 

OR "Nontropical Sprue" OR "Sprue" OR "Coeliac disease" OR "gluten-related 

disorders" OR "doença celíaca" OR "enfermedad celíaca" OR "enteropatia glúten 

intuzida" OR "espru celíaco" OR "enteropatía por gluten") AND ("Diet therapy" 

OR "Adherence" OR "Adherence Test" OR "gluten-free diet" OR "gluten free 

diet" OR "Gluten-Free diets" OR "Gluten-Free Diets" OR "Compliance" OR "diet 

therapy" OR "dietary adherence" OR "effectiveness" OR "dietitian assessment" 

OR "dieta livre de glúten" OR " dieta sin gluten" OR "dieta livre de glúten") 

AND ("Surveys and Questionnaires" OR "Survey Methods" OR "Survey 

Method" OR "Survey Methodology" OR "Community Surveys" OR "Community 

Survey" OR "Community Survey" OR "Survey" OR "Questionnaire Design" OR 

"Questionnaire Designs" OR "Questionnaires" OR "Questionnaire" OR 

"validation study" OR "Validation Studies" OR "structured questionnaires" OR 

"survey studies" OR "inquéritos e questionários" OR "Encuestas y Cuestionarios" 

OR "cuestionario" OR "encuesta")) OR "Encuestas y Cuestionarios" OR 

"cuestionario" OR "encuesta")) 

211 

EMBASE  

Filtro: lim medline 

#4.  #1 AND #2 AND #3                                           

#3.  'surveys and questionnaires'/de OR 'surveys and questionnaires' OR 'survey 

methods' OR 'survey method' OR 'survey methodology'/de OR 'survey 

methodology' OR 'community surveys'/de OR 'community surveys' OR 

'community survey' OR 'survey'/de OR 'survey' OR 'questionnaire design'/de OR 

'questionnaire design' OR 'questionnaire disign' OR 'questionnaire designs' OR 

'questionnaires'/de OR 'questionnaires' OR 'questionnaire'/de OR 'questionnaire' 

OR 'validation study'/de OR 'validation study' OR 'validation studies'/de OR 

'validation studies' OR 'structured questionnaires' OR 'survey studies' OR 

'inquéritos e questionários' OR 'encuestas y cuestionarios' OR 'cuestionario' OR 

'encuesta' 

#2.  'adherence'/de OR 'adherence' OR 'adherence test' OR 'gluten-free diet'/de OR 

'gluten-free diet' OR 'gluten free diet'/de OR 'gluten free diet' OR 'gluten-free 

diets' OR 'compliance'/de OR 'compliance' OR 'diet therapy'/de OR 'diet therapy' 

OR 'dietary adherence'/de OR 'dietary adherence' OR 'effectiveness' OR 'dietitian 

assessment' OR 'dieta sin gluten' OR 'dieta livre de glúten' 

#1.  'celiac disease'/de OR 'celiac disease' OR 'gluten enteropathy'/de OR 'gluten 

enteropathy' OR 'gluten enteropathies' OR 'gluten-sensitive enteropathy'/de OR 

'gluten-sensitive enteropathy' OR 'gluten sensitive enteropathy'/de OR 'gluten 

sensitive enteropathy' OR 'gluten-sensitive enteropathies' OR 'celiac sprue'/de OR 

790 
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'celiac sprue' OR 'nontropical sprue'/de OR 'nontropical sprue' OR 'sprue'/de OR 

'sprue' OR 'coeliac disease'/de OR 'coeliac disease' OR 'gluten-related disorders' 

OR 'doença celíaca' OR 'enfermedad celíaca' OR 'enteropatia glúten intuzida' OR 

'espru celíaco' OR 'enteropatía por gluten' 

WEB OF SCIENCE  

Filtro: topic 

TS=("Celiac disease" OR "Gluten Enteropathy" OR "Gluten Enteropathies" OR 

"Gluten-Sensitive Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Gluten 

Sensitive Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac Sprue" 

OR "Nontropical Sprue" OR "Sprue" OR "Coeliac disease" OR "gluten-related 

disorders" OR "doença celíaca" OR "enfermedad celíaca" OR "enteropatia glúten 

intuzida" OR "espru celíaco" OR "enteropatía por gluten") AND TS=("Diet 

therapy" OR "Adherence" OR "Adherence Test" OR "gluten-free diet" OR 

"gluten free diet" OR "Gluten-Free diets" OR "Gluten-Free Diets" OR 

"Compliance" OR "diet therapy" OR "dietary adherence" OR "effectiveness" OR 

"dietitian assessment" OR "dieta livre de glúten" OR " dieta sin gluten" OR "dieta 

livre de glúten") AND TS=("Surveys and Questionnaires" OR "Survey Methods" 

OR "Survey Method" OR "Survey Methodology" OR "Community Surveys" OR 

"Community Survey" OR "Community Survey" OR "Survey" OR "Questionnaire 

Design" OR "Questionnaire Designs" OR "Questionnaires" OR "Questionnaire" 

OR "validation study" OR "Validation Studies" OR "structured questionnaires" 

OR "survey studies" OR "inquéritos e questionários" OR "Encuestas y 

Cuestionarios" OR "cuestionario" OR "encuesta") 

697 

GOOGLE SCHOLAR 

04/11 

Filtro: file  

(("Celiac disease" OR "Gluten Enteropathy" OR "Gluten Enteropathies" OR 

"Celiac Sprue" OR "Coeliac disease") AND ("Diet therapy" OR "Adherence" OR 

"gluten-free diet" OR "Compliance" OR "dietary adherence") AND ("Surveys 

and Questionnaires" OR "Survey" OR "Questionnaire" OR "validation study" OR 

"structured questionnaires")) 

100 

PROQUEST  

Filtro: qualquer lugar  

Tipo de fonte: todos  

Tipo de documento: 

dissertação/tese 

Idioma: todos 

 

("Celiac disease" OR "Gluten Enteropathy" OR "Coeliac disease") AND ("Diet 

therapy" OR "Adherence" OR "Compliance") AND ("Survey" OR 

"Questionnaire") 

96 

 

Total  

 4883  

Duplicados automático  1217 

Sem duplicados automático  3666 

Duplicados manual  1227 

  Final sem duplicados   2439 
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4 ANEXOS  

 

ANEXO 1 - Predição Risk Of Bias ASsessment Tool (PROBAST) 

PROBAST includes four steps 

Step Task When to complete 

1 Specify your systematic review question(s) Once per systematic review 

2 Classify the type of prediction model evaluation Once for each model of interest in each publication being assessed, for 

each relevant outcome 

3 Assess risk of bias and applicability (per domain) Once for each development and validation of each distinct prediction 

model in a publication 

4 Overall judgment of risk of bias and applicability Once for each development and validation of each distinct prediction 

model in a publication 

If this is your first time using PROBAST, we strongly recommend reading the detailed explanation and elaboration (E&E) paper (27) and 

checking the examples on www.probast.org. 

 

Step 1: Specify your systematic review question 

State your systematic review question to facilitate the assessment of the applicability of the evaluated models to your question. The following table 

should be completed once per systematic review. 

Criteria Specify your systematic review question 

Intended use of model:  

Participants including selection criteria and 

setting: 

 

Predictors (used in modeling) including (1) types 

of predictors (e.g. history, clinical examination, 

biochemical markers, imaging tests), (2) time of 
measurement, (3) specific measurement issues 

(e.g. any requirements/ prohibitions 

for specialized equipment): 

 

Outcome to be predicted:  

 

Step 2: Classify the type of prediction model evaluation 

Use the following table to classify the evaluation as model development, model validation, or combination. Different signaling questions apply for 

different types of prediction model evaluation. 

When a publication focuses on adding one or more new predictors to established predictors then use “development only”. When a publication 

focuses on validation of an existing model in other data though followed by updating (adjusting or extending) of the model such that in fact a new 

model is being developed, then use “development and validation in the same publication”. 

If the evaluation does not fit one of these classifications then PROBAST should not be used. 

Classify the evaluation based on its aim 

Type of 

prediction 

study 

PROBAST 

boxes to 

complete 

Tick as 

appropriate 
Definitions for type of prediction model study 

Development only Dev  Prediction model development without external validation. These studies 

may include internal validation methods such as bootstrapping and cross- 

validation techniques 

Development and 

validation 

Dev and Val  Prediction model development combined with external validation in other 

participants in the same article 

http://www.probast.org/
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Validation only Val  External validation of existing (previously developed) model in other 

participants 

This table should be completed once for each publication being assessed and for each relevant outcome in your review. 

Publication 

reference 

 

Models of 

interest 

 

Outcome of 

interest 

 

 

Step 3: Assess risk of bias and applicability 

 

PROBAST is structured as four key domains. Each domain is judged for risk of bias (low, high or 
unclear) and includes signaling questions to help make judgments. Signaling questions are rated as 
yes (Y), probably yes (PY), probably no (PN), no (N) or no information (NI). All signaling questions 
are phrased so that “yes” indicates absence of bias. Any signaling question rated as “no” or 
“probably no” flags the potential for bias; you will need to use your judgment to determine whether 
the domain should be rated as “high”, “low” or “unclear” risk of bias. The guidance document 
contains further instructions and examples on rating signaling questions and risk of bias for each 
domain. 
The first three domains are also rated for concerns for applicability (low/ high/ unclear) to your 
review question defined above. 
Complete all domains separately for each evaluation of a distinct model. Shaded boxes 

indicate where signaling questions do not apply and should not be answered. 

 

DOMAIN 1: Participants 

A. Risk of Bias 

Describe the sources of data and criteria for participant selection: 

 Dev Val 

1.1 Were appropriate data sources used, e.g. cohort, RCT or nested case-control study data?   

1.2 Were all inclusions and exclusions of participants appropriate?   

Risk of bias introduced by selection of participants RISK: 

(low/ high/ unclear) 

  

Rationale of bias rating: 

 

B. Applicability 

Describe included participants, setting and dates: 

Concern that the included participants and setting do not match the review 

question 

CONCERN: 

(low/ high/ unclear) 

  

Rationale of applicability rating: 

 

 

 

DOMAIN 2: Predictors 

A. Risk of Bias 

List and describe predictors included in the final model, e.g. definition and timing of assessment: 

 Dev Val 

2.1 Were predictors defined and assessed in a similar way for all participants?   
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2.2 Were predictor assessments made without knowledge of outcome data?   

2.3 Are all predictors available at the time the model is intended to be used?   

Risk of bias introduced by predictors or their assessment RISK: 

(low/ high/ unclear) 

  

Rationale of bias rating: 

B. Applicability 

Concern that the definition, assessment or timing of predictors in the model do not match the 

review question 

CONCERN: 

(low/ high/ unclear) 

  

Rationale of applicability rating: 

DOMAIN 3: Outcome 

A. Risk of Bias 

Describe the outcome, how it was defined and determined, and the time interval between predictor assessment and outcome determination: 

 Dev Val 

3.1 Was the outcome determined appropriately?   

3.2 Was a pre-specified or standard outcome definition used?   

3.3 Were predictors excluded from the outcome definition?   

3.4 Was the outcome defined and determined in a similar way for all participants?   

3.5 Was the outcome determined without knowledge of predictor information?   

3.6 Was the time interval between predictor assessment and outcome determination appropriate?   

Risk of bias introduced by the outcome or its determination RISK: 

(low/ high/ unclear) 

  

Rationale of bias rating: 

B. Applicability 

At what time point was the outcome determined: 

 

 

If a composite outcome was used, describe the relative frequency/distribution of each contributing outcome: 

Concern that the outcome, its definition, timing or determination do not 

match the review question 

CONCERN: 

(low/ high/ unclear) 

  

Rationale of applicability rating: 

DOMAIN 4: Analysis 

Risk of Bias 

Describe numbers of participants, number of candidate predictors (for DEV only), outcome events and events per candidate predictor (for DEV only): 

Describe how the model was developed (predictor selection, optimism, risk groups, model performance): 

Describe whether and how the model was validated, either internally (e.g. bootstrapping, cross validation, random split sample) or externally (e.g. temporal 

validation, geographical validation, different setting, different type of participants): 
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Describe the performance measures of the model, e.g. (re)calibration, discrimination, (re)classification, net benefit: 

Describe any participants who were excluded from the analysis: 

Describe missing data on predictors and outcomes as well as methods used for missing data: 

 Dev Val 

4.1 Were there a reasonable number of participants with the outcome?   

4.2 Were continuous and categorical predictors handled appropriately?   

4.3 Were all enrolled participants included in the analysis?   

4.4 Were participants with missing data handled appropriately?   

4.5 Was selection of predictors based on univariable analysis avoided?   

4.6 Were complexities in the data (e.g. censoring, competing risks, sampling of controls) accounted for appropriately?   

4.7 Were relevant model performance measures evaluated appropriately?   

4.8 Were model overfitting and optimism in model performance accounted for?   

4.9 Do predictors and their assigned weights in the final model correspond to the results from the reported multivariable 

analysis? 

  

Risk of bias introduced by the analysis RISK: 

(low/ high/ unclear) 

  

Rationale of bias rating: 

 

Step 4: Overall assessment 

Use the following tables to reach overall judgments about risk of bias and concerns for applicability of the prediction model evaluation (development and/or 

validation) across all assessed domains. 

Complete for each evaluation of a distinct model. 

 Reaching an overall judgment about applicability of the prediction model evaluation  

 Low concerns for 

applicability 

If low concerns for applicability for all domains, the prediction model evaluation is judged to have low concerns for 

applicability. 

 

 High concerns for 

applicability 

If high concerns for applicability for at least one domain, the prediction model evaluation is judged to have high 

concerns for applicability. 

 

 Unclear concerns 

for 

applicability 

If unclear concerns (but no “high concern”) for applicability for at least one domain, the prediction model evaluation is 

judged to have unclear concerns for applicability 

overall. 

 

 

Overall judgment about risk of bias and applicability of the prediction model evaluation 

Overall judgment of risk of bias RISK: 

(low/ high/ unclear) 

 

Reaching an overall judgment about risk of bias of the prediction model evaluation 

Low risk 
of bias 

If all domains were rated low risk of bias. 
If a prediction model was developed without any external validation, and it was rated as low 
risk of bias for all domains, consider downgrading to high risk of bias. Such a model can only 
be considered as low risk of bias, if the development was based on a very large data set and 
included some form of internal validation. 

High risk 
of bias 

If at least one domain is judged to be at high risk of bias. 

Unclear 
risk of 
bias 

If an unclear risk of bias was noted in at least one domain and it was low risk for all other 
domains. 
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Summary of sources of potential bias: 

Overall judgment of applicability CONCERN: 

(low/ high/ unclear) 

 

Summary of applicability concerns: 

 

PROBAST = Prediction model Risk Of Bias ASsessment Tool. 
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ANEXO 2 - CHARMS 2014 Relevant items to extract from individual studies in a 

systematic review of prediction models 
 

Domain Key items 

Reported 

on page # 

SOURCE OF DATA Source of data (e.g., cohort, case-control, randomized trial participants, or registry data)  

PARTICIPANTS 

Participant eligibility and recruitment method (e.g., consecutive participants, location, number of centers, setting, inclusion and 

exclusion criteria) 

 

Participant description  

Details of treatments received, if relevant  

Study dates  

OUTCOME(S) TO BE 

PREDICTED 

Definition and method for measurement of outcome  

Was the same outcome definition (and method for measurement) used in all patients?  

Type of outcome (e.g., single or combined endpoints)  

Was the outcome assessed without knowledge of the candidate predictors (i.e., blinded)?  

Were candidate predictors part of the outcome (e.g., in panel or consensus diagnosis)?  

Time of outcome occurrence or summary of duration of follow-up  

CANDIDATE 

PREDICTORS  

(OR INDEX TESTS) 

Number and type of predictors (e.g., demographics, patient history, physical examination, additional testing, disease  

characteristics) 

 

Definition and method for measurement of candidate predictors  

Timing of predictor measurement (e.g., at patient presentation, at diagnosis, at treatment initiation)  

Were predictors assessed blinded for outcome, and for each other (if relevant)?  

Handling of predictors in the modelling (e.g., continuous, linear, non-linear transformations or categorised) 

 

SAMPLE SIZE 
Number of participants and number of outcomes/events  

Number of outcomes/events in relation to the number of candidate predictors (Events Per Variable)  

MISSING DATA 

Number of participants with any missing value (include predictors and outcomes)   

Number of participants with missing data for each predictor  

Handling of missing data (e.g., complete-case analysis, imputation, or other methods)  

MODEL 

DEVELOPMENT  

Modelling method (e.g., logistic, survival, neural network, or machine learning techniques)   

Modelling assumptions satisfied  

Method for selection of predictors for inclusion in multivariable modelling (e.g., all candidate predictors, pre-selection based on 

unadjusted association with the outcome) 

 

Method for selection of predictors during multivariable modelling (e.g., full model approach, backward or forward selection) 

and criteria used (e.g., p-value, Akaike Information Criterion) 

 

Shrinkage of predictor weights or regression coefficients (e.g., no shrinkage, uniform shrinkage, penalized estimation) 

 

MODEL 

PERFORMANCE 

Calibration (calibration plot, calibration slope, Hosmer-Lemeshow test) and Discrimination   

(C-statistic, D-statistic, log-rank) measures with confidence intervals 

 

Classification measures (e.g., sensitivity, specificity, predictive values, net reclassification improvement) and whether a-priori cut 

points were used 

 

MODEL 

EVALUATION  

Method used for testing model performance: development dataset only (random split of data, resampling methods e.g. bootstrap 

or cross-validation, none) or separate external validation (e.g. temporal, geographical, different setting, different investigators) 

 

In case of poor validation, whether model was adjusted or updated (e.g., intercept recalibrated, predictor effects adjusted, or new 

predictors added) 

 

RESULTS 
Final and other  multivariable models (e.g., basic, extended, simplified) presented, including predictor weights or regression 

coefficients, intercept, baseline survival, model performance measures (with standard errors or confidence intervals) 
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Any alternative presentation of the final prediction models, e.g., sum score, nomogram, score chart, predictions for specific risk 

subgroups with performance 

 

Comparison of the distribution of predictors (including missing data) for development and validation datasets 

 

INTERPRETATION 

AND DISCUSSION  

Interpretation of presented models (confirmatory, i.e., model useful for practice versus exploratory, i.e., more research needed) 

 

Comparison with other studies, discussion of generalizability, strengths and limitations.  
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ANEXO 3 – Arquivo suplementar do artigo  

 

Table S1. Database search strategy. 

PubMed 

04/11/2023 08:01:15  

Filter: All Fields 

("celiac disease"[MeSH Terms] OR "celiac disease"[All Fields] 

OR "Gluten Enteropathy"[All Fields] OR "Gluten 

Enteropathies"[All Fields] OR "gluten sensitive 

enteropathy"[All Fields] OR "Gluten-Sensitive 

Enteropathies"[All Fields] OR "gluten sensitive 

enteropathy"[All Fields] OR "Gluten-Sensitive 

Enteropathies"[All Fields] OR "Celiac Sprue"[All Fields] OR 

"Nontropical Sprue"[All Fields] OR "Sprue"[All Fields] OR 

"Coeliac disease"[All Fields] OR "gluten-related disorders"[All 

Fields]) AND (((("diet, gluten free"[MeSH Terms] OR "Diet 

Therapy"[MeSH Terms:noexp] OR "Adherence"[All Fields] OR 

"Adherence Test"[All Fields]) AND "gluten-free diet"[All 

Fields]) AND "gluten-free diet"[All Fields]) OR "gluten free 

diets"[All Fields] OR "gluten free diets"[All Fields] OR 

"Compliance"[All Fields] OR "Diet Therapy"[All Fields] OR 

"dietary adherence"[All Fields] OR "effectiveness"[All Fields] 

OR "dietitian assessment"[All Fields]) AND ("Surveys and 

Questionnaires"[MeSH Terms] OR "Survey Methods"[All 

Fields] OR "Survey Method"[All Fields] OR "Survey 

Methodology"[All Fields] OR "Community Surveys"[All 

Fields] OR "Community Survey"[All Fields] OR "Community 

Survey"[All Fields] OR "Survey"[All Fields] OR "Questionnaire 

Design"[All Fields] OR "Questionnaire Designs"[All Fields] OR 

"Questionnaires"[All Fields] OR "Questionnaire"[All Fields] 

OR "validation study"[All Fields] OR "Validation Studies"[All 

Fields] OR "structured questionnaires"[All Fields] OR "survey 

studies"[All Fields]) 

786 

LILACS 

04/11/2023 08:16 

Filter: title and abstract 

("Celiac disease" OR "Gluten Enteropathy" OR "Gluten 

Enteropathies" OR "Gluten-Sensitive Enteropathy" OR 

"Gluten-Sensitive Enteropathies" OR "Gluten Sensitive 

Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac 

Sprue" OR "Nontropical Sprue" OR "Sprue" OR "Coeliac 

disease" OR "gluten-related disorders" OR "doença celíaca" OR 

"enfermedad celíaca" OR "enteropatia glúten intuzida" OR 

"espru celíaco" OR "enteropatía por gluten") AND ("Diet 

therapy" OR "Adherence" OR "Adherence Test" OR "gluten-

free diet" OR "gluten free diet" OR "Gluten-Free diets" OR 

"Gluten-Free Diets" OR "Compliance" OR "diet therapy" OR 

"dietary adherence" OR "effectiveness" OR "dietitian 

assessment" OR "dieta livre de glúten" OR " dieta sin gluten" 

1002 
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OR "dieta livre de glúten") AND ("Surveys and 

Questionnaires" OR "Survey Methods" OR "Survey Method" 

OR "Survey Methodology" OR "Community Surveys" OR 

"Community Survey" OR "Community Survey" OR "Survey" 

OR "Questionnaire Disign" OR "Questionnaire Designs" OR 

"Questionnaires" OR "Questionnaire" OR "validation study" 

OR "Validation Studies" OR "structured questionnaires" OR 

"survey studies" OR "inquéritos e questionários" OR 

"Encuestas y Cuestionarios" OR "cuestionario" OR "encuesta") 

SCOPUS 

 01/11/23 

 

TITLE-ABS-KEY ( "Celiac disease" OR "Gluten Enteropathy" 

OR "Gluten Enteropathies" OR "Gluten-Sensitive Enteropathy" 

OR "Gluten-Sensitive Enteropathies" OR "Gluten Sensitive 

Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac 

Sprue" OR "Nontropical Sprue" OR "Sprue" OR "Coeliac 

disease" OR "gluten-related disorders" OR "doença celíaca" OR 

"enfermedad celíaca" OR "enteropatia glúten intuzida" OR 

"espru celíaco" OR "enteropatía por gluten" ) AND TITLE-

ABS-KEY ( "Diet therapy" OR "Adherence" OR "Adherence 

Test" OR "gluten-free diet" OR "gluten free diet" OR "Gluten-

Free diets" OR "Gluten-Free Diets" OR "Compliance" OR "diet 

therapy" OR "dietary adherence" OR "effectiveness" OR 

"dietitian assessment" OR "dieta livre de glúten" OR " dieta sin 

gluten" OR "dieta livre de glúten" ) AND TITLE-ABS-KEY ( 

"Surveys and Questionnaires" OR "Survey Methods" OR 

"Survey Method" OR "Survey Methodology" OR "Community 

Surveys" OR "Community Survey" OR "Community Survey" 

OR "Survey" OR "Questionnaire Disign" OR "Questionnaire 

Designs" OR "Questionnaires" OR "Questionnaire" OR 

"validation study" OR "Validation Studies" OR "structured 

questionnaires" OR "survey studies" OR "inquéritos e 

questionários" OR "Encuestas y Cuestionarios" OR 

"cuestionario" OR "encuesta") 

1197 

LIVIVO  

01/11/23 

(("Celiac disease" OR "Gluten Enteropathy" OR "Gluten 

Enteropathies" OR "Gluten-Sensitive Enteropathy" OR 

"Gluten-Sensitive Enteropathies" OR "Gluten Sensitive 

Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac 

Sprue" OR "Nontropical Sprue" OR "Sprue" OR "Coeliac 

disease" OR "gluten-related disorders" OR "doença celíaca" OR 

"enfermedad celíaca" OR "enteropatia glúten intuzida" OR 

"espru celíaco" OR "enteropatía por gluten") AND ("Diet 

therapy" OR "Adherence" OR "Adherence Test" OR "gluten-

free diet" OR "gluten free diet" OR "Gluten-Free diets" OR 

"Gluten-Free Diets" OR "Compliance" OR "diet therapy" OR 

210 
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"dietary adherence" OR "effectiveness" OR "dietitian 

assessment" OR "dieta livre de glúten" OR " dieta sin gluten" 

OR "dieta livre de glúten") AND ("Surveys and 

Questionnaires" OR "Survey Methods" OR "Survey Method" 

OR "Survey Methodology" OR "Community Surveys" OR 

"Community Survey" OR "Community Survey" OR "Survey" 

OR "Questionnaire Design" OR "Questionnaire Designs" OR 

"Questionnaires" OR "Questionnaire" OR "validation study" 

OR "Validation Studies" OR "structured questionnaires" OR 

"survey studies" OR "inquéritos e questionários" OR 

"Encuestas y Cuestionarios" OR "cuestionario" OR "encuesta")) 

EMBASE  

01/11/23 

#4.  #1 AND #2 AND #3                                           

#3.  'surveys and questionnaires'/de OR 'surveys and 

questionnaires' OR 'survey methods' OR 'survey method' OR 

'survey methodology'/de OR 'survey methodology' OR 

'community surveys'/de OR 'community surveys' OR 

'community survey' OR 'survey'/de OR 'survey' OR 

'questionnaire design'/de OR 'questionnaire design' OR 

'questionnaire disign' OR 'questionnaire designs' OR 

'questionnaires'/de OR 'questionnaires' OR 'questionnaire'/de 

OR 'questionnaire' OR 'validation study'/de OR 'validation 

study' OR 'validation studies'/de OR 'validation studies' OR 

'structured questionnaires' OR 'survey studies' OR 'inquéritos 

e questionários' OR 'encuestas y cuestionarios' OR 

'cuestionario' OR 'encuesta' 

#2.  'adherence'/de OR 'adherence' OR 'adherence test' OR 

'gluten-free diet'/de OR 'gluten-free diet' OR 'gluten free 

diet'/de OR 'gluten free diet' OR 'gluten-free diets' OR 

'compliance'/de OR 'compliance' OR 'diet therapy'/de OR 'diet 

therapy' OR 'dietary adherence'/de OR 'dietary adherence' OR 

'effectiveness' OR 'dietitian assessment' OR 'dieta sin gluten' 

OR 'dieta livre de glúten' 

#1.  'celiac disease'/de OR 'celiac disease' OR 'gluten 

enteropathy'/de OR 'gluten enteropathy' OR 'gluten 

enteropathies' OR 'gluten-sensitive enteropathy'/de OR 

'gluten-sensitive enteropathy' OR 'gluten sensitive 

enteropathy'/de OR 'gluten sensitive enteropathy' OR 'gluten-

sensitive enteropathies' OR 'celiac sprue'/de OR 'celiac sprue' 

OR 'nontropical sprue'/de OR 'nontropical sprue' OR 

'sprue'/de OR 'sprue' OR 'coeliac disease'/de OR 'coeliac 

disease' OR 'gluten-related disorders' OR 'doença celíaca' OR 

'enfermedad celíaca' OR 'enteropatia glúten intuzida' OR 

1605 
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'espru celíaco' OR 'enteropatía por gluten' 

WEB OF SCIENCE  

01/11/23 

TS=("Celiac disease" OR "Gluten Enteropathy" OR "Gluten 

Enteropathies" OR "Gluten-Sensitive Enteropathy" OR 

"Gluten-Sensitive Enteropathies" OR "Gluten Sensitive 

Enteropathy" OR "Gluten-Sensitive Enteropathies" OR "Celiac 

Sprue" OR "Nontropical Sprue" OR "Sprue" OR "Coeliac 

disease" OR "gluten-related disorders" OR "doença celíaca" OR 

"enfermedad celíaca" OR "enteropatia glúten intuzida" OR 

"espru celíaco" OR "enteropatía por gluten") AND TS=("Diet 

therapy" OR "Adherence" OR "Adherence Test" OR "gluten-

free diet" OR "gluten free diet" OR "Gluten-Free diets" OR 

"Gluten-Free Diets" OR "Compliance" OR "diet therapy" OR 

"dietary adherence" OR "effectiveness" OR "dietitian 

assessment" OR "dieta livre de glúten" OR " dieta sin gluten" 

OR "dieta livre de glúten") AND TS=("Surveys and 

Questionnaires" OR "Survey Methods" OR "Survey Method" 

OR "Survey Methodology" OR "Community Surveys" OR 

"Community Survey" OR "Community Survey" OR "Survey" 

OR "Questionnaire Design" OR "Questionnaire Designs" OR 

"Questionnaires" OR "Questionnaire" OR "validation study" 

OR "Validation Studies" OR "structured questionnaires" OR 

"survey studies" OR "inquéritos e questionários" OR 

"Encuestas y Cuestionarios" OR "cuestionario" OR "encuesta") 

696 

GOOGLE SCHOLAR 

04/11/23 

Filter: none 

(("Celiac disease" OR "Gluten Enteropathy" OR "Gluten 

Enteropathies" OR "Celiac Sprue" OR "Coeliac disease") AND 

("Diet therapy" OR "Adherence" OR "gluten-free diet" OR 

"Compliance" OR "dietary adherence") AND ("Surveys and 

Questionnaires" OR "Survey" OR "Questionnaire" OR 

"validation study" OR "structured questionnaires")) 

100 

PROQUEST  

06/11/23 

Limit to: full text 

Source: todos  

Document type: thesis 

Language: all 

 

("Celiac disease" OR "Gluten Enteropathy" OR "Coeliac 

disease") AND ("Diet therapy" OR "Adherence" OR 

"Compliance") AND ("Survey" OR "Questionnaire") 

1896 

BASE 

06/11/23 

((Celiac disease) AND ( Adherence) AND (Survey)) 95 
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Additional word forms 

 

 

 

 

 

Table S2. Excluded references and reason: 

Author Reason 

[1] 1 

[2] 6 

[3] 6 

[4] 1 

[5] 6 

[6] 1 

[7] 5 

[8] 5 

[9] 4 

[10] 1 

[11] 1 

[12] 1 

[13] 1 

[14] 2 

[15] 5 

[16] 6 

[17] 1 

[18] 5 

[19] 5 

[20] 1 

[21] 5 

[22] 1 

[23] 6 

[24] 1 

[25] 1 
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[26] 1 

[27] 1 

[28] 5 

[29] 6 

[30] 5 

[31] 2 

[32] 1 

[33] 5 

[34] 1 

[35] 1 

[36] 1 

[37] 1 

[38] 1 

[39] 5 

[40] 1 

[41] 5 

[42] 5 

[43] 1 

[44] 5 

[45] 2 

[46] 1 

[47] 1 

[48] 1 

[49] 6 

[50] 5 

[51] 2 

[52] 2 

[53] 1 

[54] 6 

[55] 5 

[56] 6 

[57] 1 

[58] 1 
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Reason for exclusion: 

1) Studies carried out with people under 18 years of age; 

2) In treatment for less than six months; 

3) With no diagnosis of CD; 

4) Review articles, book chapters and conference proceedings; 

5) Studies without sufficient data for extraction; 

6) Studies that did not evaluate adherence to a GFD 

 

[59] 6 

[60] 1 

[61] 6 

[62] 1 

[63] 5 

[64] 5 

[65] 5 

[66] 1 

[67] 1 

[68] 6 

[69] 2 

[70] 6 

[71] 1 

[72] 1 

[73] 1 

[74] 5 

[75] 1 

[76] 6 

[77] 1 

[78] 1 

[79] 1 

[80] 1 

[81] 5 

[82] 6 

[83] 6 
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