
ADVERTIMENT. Lʼaccés als continguts dʼaquesta tesi queda condicionat a lʼacceptació de les condicions dʼús
establertes per la següent llicència Creative Commons: http://cat.creativecommons.org/?page_id=184

ADVERTENCIA. El acceso a los contenidos de esta tesis queda condicionado a la aceptación de las condiciones de uso
establecidas por la siguiente licencia Creative Commons: http://es.creativecommons.org/blog/licencias/

WARNING. The access to the contents of this doctoral thesis it is limited to the acceptance of the use conditions set
by the following Creative Commons license: https://creativecommons.org/licenses/?lang=en



Universitat Autònoma de Barcelona 

Faculty of Medicine 

Department of Paediatrics, Obstetrics, Gynaecology and Preventive Medicine 

PhD programme in Methodology of Biomedical Research and Public Health 

 

 

 

Updated clinical guidelines: 

improving their methods and 

reporting 

 

 

DOCTORAL THESIS 

 

Robin Wilhelmus Maria Vernooij 

 

Directors: dr. Pablo Alonso-Coello, dr. Laura Martínez García 

Tutor: dr. Xavier Bonfill i Cosp 

Barcelona, December 2017 

  



| 2 

 

Universitat Autònoma de Barcelona 

Faculty of Medicine 

Department of Paediatrics, Obstetrics, Gynaecology and Preventive Medicine 

PhD programme in Methodology of Biomedical Research and Public Health 

 

 

Updated clinical guidelines: 

improving their methods and 

reporting 

 

 

DOCTORAL THESIS 

 

Robin Wilhelmus Maria Vernooij 

 

Barcelona, December 2017 

 

Thesis report as a compendium of publications presented by Robin Wilhelmus Maria 

Vernooij to apply for a PhD from the Autonomous University of Barcelona and conducted 

under the direction of dr. Pablo Alonso Coello and dr. Laura Martínez García.



| 3 

 

ACKNOWLEDGEMENTS 

Finalising this thesis is the result of inspiration and guidance from many sources. Far too 

many people to mention by name have made this thesis possible, yet below I would like to 

express my gratitude towards the persons most involved in this journey.  

 

Firstly, I would like to express my profound gratitude to the person who inspired me in 

starting this thesis: dr. Pablo Alonso-Coello. You have pushed me towards greater success 

on a daily basis and you did not allow me to get away easy. Thanks for helping me navigate 

my journey through this thesis and for creating so many opportunities along the way.  

 

Secondly, without dr. Laura Martínez García this thesis would have never been finished. 

You have taught me much more than only conducting proper research, but as well to look 

more critically at own work and not take the easy road. I am confident that I will benefit the 

rest of my career from the professional, organisational, and academic skills you have taught 

me over the years. 

 

The third person I would like to thank made it possible that I was able to work at the 

Iberoamerican Cochrane centre for 2.5 years and consequently allowed me to learn from his 

experience, skills, and capabilities. Dr. Xavier Bonfill i Cosp, I would like to thank you for 

all the opportunities you have offered me to improve my academic skills, gain experiences, 

and grow my academic network. 

 

Thanks to all the co-authors that helped me with publishing the articles included in this thesis: 

Juliana, Ivan (Solà), Ivan (D. Florez), Michiel, Melissa, and all members of the 

CheckUp panel. I am grateful for the fact that you have shared your knowledge and 

experiences with me and it was a joy and honour working together with you. 



| 4 

 

 

To my old colleagues at the Iberoamerican Cochrane Center; thanks for creating such a 

welcoming and pleasant environment. I especially want to thank Maria José (Diaz), 

Meritxell, Andrea, and Marta (Gorgues) for paving the road of finalising this thesis. I 

have had the honour to work with extremely intelligent researchers during my stay at the 

Iberoamerican Cochrane Centre and I am very much looking forward to continue 

collaborating with you all in the near future. Finally, Hector, I would like to thank you 

specifically for all the time you have invested in our friendship and this thesis.  

 

To my current colleagues at the Netherlands Comprehensive Cancer Organisation; thanks for 

all your involvement, compassion, and support in this thesis. I especially want to thank Katja 

and Valery for allowing me to gain experience in both the field of guidelines and cancer-

registry population-based studies. I am very blessed to work in such an extremely intelligent, 

fast-pacing, and friendly environment. 

 

Thanks to my wonderful family and friends in both Spain and the Netherlands. I am very 

fortunate to have a network of loving and caring people around me Annelies, Jeroen, 

Maria Paz, Manolo, and all friends I see on a regular basis, thanks for being there 

unconditionally. 

 

Pappa en Mamma: Alles wat ik bereikt heb in de afgelopen jaren en zal gaan doen in de 

toekomst heb ik aan jullie te danken. Jullie hebben het voor mij mogelijk gemaakt om te leren, 

te studeren, en te werken in een liefdevolle thuissituatie waar ik altijd mezelf heb kunnen zijn. 

Dat is alles wat iemand kan wensen. Zonder jullie zou ik niet de persoon zijn die ik nu ben. 

Mijn dankbaarheid en liefde voor jullie gaat verder dan woorden. 

 



| 5 

 

Ana. Everything I have and everything I do is better when you are involved. Life, including 

finishing this thesis, is just a breeze with you. Thank you for your unfailing support and 

endless encouragement. Blood, sweat, and tears made me finish this thesis, but your love was 

the ingredient that made it a success.  



| 6 

 

TABLE OF CONTENTS 

Table of Contents ..................................................................................... 6 

1. ABSTRACT ......................................................................................... 10 
1.1 Abstract ........................................................................................ 10 

Introduction .................................................................................................................... 10 
Objectives ........................................................................................................................ 10 
Methods ........................................................................................................................... 10 
Results ............................................................................................................................. 11 
Conclusions ..................................................................................................................... 12 

1.2 Resumen ....................................................................................... 13 
Título: .............................................................................................................................. 13 
Antecedentes: .................................................................................................................. 13 
Objectivos: ....................................................................................................................... 13 
Métodos: .......................................................................................................................... 13 
Resultados: ...................................................................................................................... 14 
Conclusiones: .................................................................................................................. 15 

1.3 Resum .......................................................................................... 16 
Títol: ................................................................................................................................ 16 
Antecedents: .................................................................................................................... 16 
Objectius: ........................................................................................................................ 16 
Mètodes: .......................................................................................................................... 16 
Resultats: ......................................................................................................................... 17 
Conclusions: .................................................................................................................... 18 

List of all abbreviations ........................................................................... 19 

2. Introduction ....................................................................................... 20 
2.1 The problem of information overload ............................................... 20 
2.2 Definition of clinical guidelines ........................................................ 21 

2.2.1 Definition and objectives ........................................................................................ 21 
2.2.3 Clinical guideline popularity and quality ............................................................... 23 

2.3 Clinical guideline development ................................................... 23 
2.3.1. Prioritisation process ............................................................................................. 24 
2.3.2. Definition of the purpose and objectives ............................................................... 25 
2.3.3. Panel composition ................................................................................................. 25 
2.3.4. Formulation of the clinical questions .................................................................... 25 
2.3.5. Systematic search, evidence selection, risk of bias assessment, and evidence 
synthesis ........................................................................................................................... 26 
2.3.6. Formulation of recommendations ......................................................................... 26 
2.3.7. External review ...................................................................................................... 27 

2.4 Clinical guidelines updating ............................................................ 27 
2.4.1 Time of validity ...................................................................................................... 27 
2.4.2 Clinical guidelines updating process ...................................................................... 28 

2.4.2.1 Prioritisation process ............................................................................................ 29 
2.4.2.2 Surveillance process ........................................................................................ 30 



| 7 

 

2.4.2.3 Updating process ............................................................................................ 31 
2.4.2.3.1 Living clinical guidelines .............................................................................. 31 

2.5 Reporting in evidence-based medicine .............................................. 32 
2.5.1 Assessment of the reporting process ....................................................................... 33 
2.5.2 Tools to evaluate clinical guidelines ....................................................................... 33 

2.5.2.1 AGREE II tool ................................................................................................ 33 
2.5.2.2 G-I-N McMaster Guideline Development Checklist ..................................... 34 
2.5.2.3 The RIGHT statement ................................................................................... 34 

2.5.3 Updating process in the clinical guideline reporting instruments .......................... 34 
2.6 Justification ................................................................................... 35 

2.6.1 Justification of the research topic of the thesis ....................................................... 35 
2.6.2 Justification of the publications .............................................................................. 36 

2.6.2.1 Publication I .................................................................................................... 36 
2.6.2.2 Publication II .................................................................................................. 36 
2.6.2.3 Publication III ................................................................................................. 37 
2.6.2.4. Appendices ..................................................................................................... 37 

3. Objectives .......................................................................................... 38 

4. Methods ............................................................................................. 39 
4.1 Article 1. “Guidance for updating clinical practice guidelines: a 
systematic review of methodological handbooks.” ................................... 39 

4.1.1 Design ..................................................................................................................... 39 
4.1.2 Information sources and search strategy ................................................................ 39 
4.1.3 Inclusion criteria ..................................................................................................... 39 
4.1.4 Study selection and data extraction ....................................................................... 39 
4.1.5 Data analysis .......................................................................................................... 40 

4.2 Article 2: “Reporting Items for Updated Clinical Guidelines: Checklist for 
the Reporting of Updated Guidelines (CheckUp).” ................................... 41 

4.2.1 Design ..................................................................................................................... 41 
4.3 Article 3: “Updated clinical guidelines experience major reporting 
limitations”. ....................................................................................... 45 

4.3.1 Design ..................................................................................................................... 45 
4.3.2 Information sources and search strategy ................................................................ 45 
4.3.3 Inclusion criteria ..................................................................................................... 45 
4.3.4 Study selection and data extraction ....................................................................... 45 
4.3.5 Data analysis .......................................................................................................... 46 

5. Results ............................................................................................... 47 
5.1 Article 1: “Guidance for updating clinical practice guidelines: a 
systematic review of methodological handbooks.” ................................... 47 

5.1.1 Summary of the results. .......................................................................................... 47 
5.1.2 Copy of article 1. .................................................................................................... 47 

5.2 Article 2: “Reporting Items for Updated Clinical Guidelines: Checklist for 
the Reporting of Updated Guidelines (CheckUp)” .................................... 57 

5.2.1 Summary of the results. .......................................................................................... 57 
5.2.2 Copy of article 2. .................................................................................................... 60 



| 8 

 

5.3 Article 3: “Updated clinical guidelines experience major reporting 
limitations” ........................................................................................ 75 

5.3.1 Summary of the results. .......................................................................................... 75 
5.3.2 Copy of article 3. .................................................................................................... 76 

6. Discussion .......................................................................................... 87 
6.1 Main results .................................................................................. 87 
6.2 Our results in the context of previous research .................................. 88 

6.2.1 Methodological approaches to clinical guideline updating .................................... 88 
6.2.2 Methodological guidance for clinical guideline updating ...................................... 89 
6.2.3 Reporting checklists for clinical guidelines ............................................................. 90 
6.2.4. Reporting the updating process ............................................................................ 93 

6.2.4.1 Presentation of an updated CG ...................................................................... 93 
6.2.4.2 Editorial independence ................................................................................... 95 
6.2.4.3 Methodology of the updating process ............................................................. 95 

6.2.5. Assessing the reporting of CGs .............................................................................. 96 
6.2.6. Assessment of CGs using CheckUp ...................................................................... 97 

6.3 Strengths and limitations ................................................................ 97 
6.4 Implications for clinical guideline institutions ................................... 99 
6.5 Implications for research ............................................................... 100 

7. Conclusions ....................................................................................... 102 

8. References ........................................................................................ 103 

Appendix I ............................................................................................ 112 
Article: “CheckUp: Explanation and elaboration of a checklist for the 
reporting of updating clinical guidelines.” ............................................. 112 

Appendix II ........................................................................................... 146 
Article: “Efficiency of pragmatic search strategies to update clinical 
guidelines recommendations” ............................................................. 146 

Appendix III .......................................................................................... 157 
Article: “Methodological systematic review identifies major limitations in 
prioritization processes for updating.” ................................................. 157 

Appendix IV .......................................................................................... 172 
Article: “Development of a prioritisation tool for the updating of clinical 
guideline questions: the UpPriority Tool protocol.” ................................ 172 

Appendix V ........................................................................................... 182 
Article: “Guideline on terminology and definitions of updating clinical 
guidelines: the Updating Glossary.” ..................................................... 182 

Appendix VI .......................................................................................... 189 
Article: “Continuous surveillance of a pregnancy clinical guideline: an early 
experience.” ...................................................................................... 189 

Appendix VII ......................................................................................... 197 
CheckUp: Spanish translation. ............................................................. 197 

Appendix VIII ........................................................................................ 200 



| 9 

 

CheckUp: Chinese translation. ............................................................. 200 

Appendix IX .......................................................................................... 203 
CheckUp: Dutch translation. ............................................................... 203 

  



| 10 

 

1. ABSTRACT 

1.1 Abstract 

Introduction 

Clinical guidelines (CGs) aim to guide healthcare professionals, patients, and policymakers in 

decision-making by providing recommendations for a healthcare problem. However, since 

new evidence is published on a regular basis, CGs may require to be updated in order to 

guarantee the validity of recommendations. As opposed to the methodology for developing de 

novo CGs, there is scarce guidance available for the updating process of CGs and little is 

known about the methodology that CG institutions use to maintain the validity of their CGs. 

 

Objectives 

The objectives of this thesis are: 1) to identify and describe the updating guidance available in 

CG methodological handbooks, 2) to develop a checklist for the reporting of updated CGs, 

and 3) to assess the completeness of reporting of updated contemporary CGs. 

 

Methods 

For the first study, we conducted a systematic review of CG methodological handbooks 

searching in MEDLINE, the Guidelines International Network (G-I-N), and the US National 

Guidelines Clearinghouse. Two authors independently selected evidence and extracted data. 

We used descriptive statistics and a narrative synthesis to analyse the extracted data. 

 

For the second study, we developed a reporting instrument for the updating process of CGs. 

This tool was constructed through a multi-step development process that included an 

assessment of updated CGs, semi-structured interviews with key informants, a Delphi 
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consensus survey, a single-round survey with CG methodologists, and semi-structured 

interviews with CG users. 

 

For the third study, we systematically assessed the reporting of the updating process in 

updated CGs published in 2015. To be eligible, CGs had to be developed by a professional 

society, report a systematic review of the evidence, and contain at least one recommendation. 

Three reviewers independently applied the reporting instrument developed in the second 

study to the included CGs. 

 

Results 

For the first study, we included 35 handbooks. Little guidance for updating CGs was 

identified. Most handbooks focused mainly on providing guidance for developing CGs de novo. 

The majority of the handbooks did not provide guidance for the literature search, evidence 

selection, quality assessment, evidence synthesis, or external review during the updating 

process.  

 

In the second study, we developed the Checklist for the Reporting of Updated Guidelines 

(CheckUp), which includes 16 items regarding: 1) the presentation of an updated guideline, 2) 

editorial independence, and 3) the methodology of the updating process. We also developed 

and explanation and elaboration document for CheckUp with the goal to facilitate the 

potential users. 

 

In the last study, we included 60 updated CGs. The median overall score with CheckUp on a 

10-point scale was 6.3 (range 3.1 to 10). The presentation and justification items at 

recommendation level and the methods for external review and implementing changes in 

practice were poorly reported.  
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Conclusions 

The guidance available for the updating of CGs and the reporting of updated CGs is 

suboptimal. CheckUp is the first reporting instrument in the CG enterprise with a focus on 

the updating process. CheckUp can be used to assess the completeness of reporting of the 

updating process in updated CGs, and also guide CG panels by providing methodological and 

reporting principles that should be incorporated into the updating process.  
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1.2 Resumen 

Título:  

Guías de práctica clínica actualizadas: mejora de los métodos y la presentación. 

 

Antecedentes: 

Las guías de práctica clínica (GPC) tienen como objetivo orientar en la toma de decisiones a 

profesionales de la salud, pacientes y responsables de elaborar políticas sanitarias, mediante 

recomendaciones para un problema de salud. Sin embargo, dado que regularmente se publica 

nueva evidencia, la actualización de las GPC es necesaria para garantizar la validez de las 

recomendaciones. A diferencia de lo que ocurre con la metodología para elaborar GPC de 

novo, existen pocas guías disponibles sobre el proceso de actualización de las GPC y los 

conocimientos sobre los métodos que utilizan las instituciones para mantener la validez de sus 

GPC son limitados. 

 

Objectivos: 

Los objetivos de esta tesis son 1) identificar y describir las guías de actualización incluidas en 

los manuales metodológicos de las GPC, 2) desarrollar una lista de verificación para informar 

sobre el proceso de actualización de las GPC actualizadas y 3) evaluar la exhaustividad de la 

información sobre el proceso de actualización en las GPC actualizadas mediante el uso de la 

lista de verificación. 

 

Métodos: 

En el primer estudio realizamos una revisión sistemática de los manuales metodológicos de las 

GPC mediante una búsqueda en MEDLINE, en la base de datos de Guidelines International 

Network (G-I-N) y en la base de datos de US National Guidelines Clearinghouse. Dos autores 
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seleccionaron la evidencia y extrajeron los datos de forma independiente. Para analizar los 

datos, utilizamos variables estadísticas descriptivas y una síntesis narrativa. 

 

En el segundo estudio desarrollamos un instrumento para informar sobre el proceso de 

actualización de las GPC. Esta herramienta se elaboró siguiendo un proceso con múltiples 

etapas que incluyó una evaluación de GPC actualizadas, entrevistas semiestructuradas con 

expertos en GPC, un cuestionario de consenso Delphi, una encuesta con metodólogos y 

entrevistas semiestructuradas con usuarios de GPC. 

 

En el tercer estudio evaluamos sistemáticamente la información sobre el proceso de 

actualización en las GPC actualizadas publicadas en 2015. Las GPC incluidas debían haber 

sido elaboradas por una sociedad profesional, incluir una revisión sistemática de la evidencia y 

presentar al menos una recomendación. Tres revisores aplicaron, de forma independiente, la 

lista de verificación desarrollada en el segundo estudio a las GPC. 

 

Resultados: 

En el primer estudio incluimos 35 manuales. Se identificaron pocas guías para la 

actualización de las GPC. La mayoría de los manuales se centraban principalmente en 

proporcionar guías para elaborar GPC de novo. La mayoría de los manuales no 

proporcionaron guías para la búsqueda bibliográfica, la selección de la evidencia, la 

evaluación de la calidad, la síntesis de la evidencia ni la revisión externa durante el proceso de 

actualización. 

 

En el segundo estudio desarrollamos la lista de verificación para la publicación de GPC 

actualizadas (CheckUp), que incluye 16 ítems sobre 1) la presentación de una GPC 

actualizada, 2) la independencia editorial y 3) la metodología del proceso de actualización. 
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Además, desarrollamos un documento adicional de explicación y elaboración para facilitar su 

utilización a los potenciales usuarios. 

 

En el último estudio incluimos 60 GPC actualizadas. La mediana de puntuación global con el 

CheckUp, en una escala de 10 puntos, fue de 6,3 (rango 3,1 a 10). La información fue 

limitada en relación con los ítems presentación y justificación a nivel de recomendación, 

métodos para la revisión externa e implementación de modificaciones. 

 

Conclusiones: 

Las guías disponibles para actualizar las GPC y la información de las GPC actualizadas son 

subóptimas. El CheckUp es el primer instrumento en el ámbito de las GPC que se centra en 

el proceso de actualización. El CheckUp puede utilizarse para evaluar la exhaustividad de la 

información sobre el proceso de actualización en GPC actualizadas y también para guiar a los 

grupos de trabajo de las GPC, ya que proporciona los estándares metodológicos y la 

información que deberían incorporar al proceso de actualización. 
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1.3 Resum 

Títol: 

Guies de pràctica clínica actualitzades: millora dels mètodes i la presentació. 

 

Antecedents: 

Les guies de pràctica clínica (GPC) tenen com a objectiu orientar en la presa de decisions els 

professionals de la salut, els pacients i els responsables d’elaborar polítiques sanitàries, 

mitjançant recomanacions per a un problema de salut. No obstant això, com que regularment 

es publica nova evidencia, l’actualització de les GPC es necessària per garantir la validesa de 

les recomanacions. A diferència del que passa amb la metodologia per desenvolupar GPC de 

novo, gairebé no hi ha guies disponibles sobre el procés d’actualització de GPC i els 

coneixements sobre els mètodes de les institucions per mantenir la validesa de les seves GPC 

són limitats. 

 

Objectius: 

Els objectius d’aquesta tesi són: 1) identificar i descriure les guies d’actualització recollides en 

manuals metodològics de les GPC, 2) desenvolupar una llista de verificació per a informar 

sobre el procés d’actualització de les GPC actualitzades i 3) avaluar l’exhaustivitat de la 

informació sobre el procés d’actualització en les GPC actualitzades mitjançant l’ús de la llista 

de verificació. 

 

Mètodes: 

En el primer estudi vam realitzar una revisió sistemàtica de manuals metodològics de les GPC 

mitjançant una cerca a MEDLINE, a la base de dades de la Guidelines International Network i a la 

base de dades de l’US National Guidelines Clearinghouse. Dos autors van seleccionar l’evidència i 
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van extreure les dades de forma independent. Per analitzar les dades, vam utilitzar variables 

estadístiques descriptives i una síntesi narrativa. 

 

En el segon estudi vam desenvolupar un instrument per a informar sobre el procés 

d’actualització de les GPC. Aquesta eina es va elaborar seguint un procés amb múltiples 

etapes que va incloure: una avaluació de GPC actualitzades, entrevistes semiestructurades 

amb experts en GPC, un qüestionari de consens Delphi, una enquesta amb experts en 

metodologia i entrevistes semiestructurades amb usuaris de GPC. 

 

En el tercer estudi vam avaluar sistemàticament la informació del procés d’actualització en les 

GPC actualitzades publicades al 2015. Les GPC incloses les havia d’haver elaborat una 

societat professional, havien d’incloure una revisió sistemàtica de l’evidència i contenir 

almenys una recomanació. Tres revisors van aplicar, de forma independent, la llista de 

verificació desenvolupada en el segon estudi a les GPC. 

 

Resultats: 

En el primer estudi vam incloure 35 manuals. Es van identificar poques guies per a 

l’actualització de GPC. La major part dels manuals se centraven principalment en 

proporcionar guies per elaborar GPC de novo. La major part dels manuals no van 

proporcionar guies per a la cerca bibliogràfica, la selecció de l’evidència, l’avaluació de la 

qualitat, la síntesi de l’evidència ni la revisió externa durant el procés d’actualització. 

 

En el segon estudi vam desenvolupar la llista de verificació per a la publicació de GPC 

actualitzades (CheckUp), que inclou 16 ítems sobre: 1) la presentació d’una GPC actualitzada, 

2) la independència editorial i 3) la metodologia del procés d’actualització. A més, vam 

desenvolupar un document addicional d’explicació i elaboració per facilitar la utilització als 

potencials usuaris. 
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En l’últim estudi vam incloure 60 GPC actualitzades. La mediana de puntuació global amb 

CheckUp, en una escala de 10 punts, va ser de 6,3 (rang 3,1 a 10). La informació va ser 

limitada en relació amb els ítems: presentació i justificació a nivell de recomanació, mètodes 

per a la revisió externa i implementació de modificacions. 

 

Conclusions: 

Les guies disponibles per actualitzar les GPC i la informació de les GPC actualitzades són 

subòptimes. El CheckUp és el primer instrument de l’àmbit de les GPC que se centra en el 

procés d’actualització. El CheckUp es pot utilitzar per avaluar l’exhaustivitat de la informació 

sobre el procés d’actualització de les GPC i també per guiar els grups de treball de les GPC, ja 

que proporciona els estàndards metodològics i la informació que haurien d’incorporar al 

procés d’actualització. 

 	



| 19 

 

LIST OF ALL ABBREVIATIONS 

• Appraisal of Guidelines for Research and Evaluation (AGREE) 

• CG: Clinical Guideline 

• CheckUp: Checklist for the Reporting of Updated Guidelines 

• CoI: Conflicts of Interest 

• CONSORT: Consolidated Standards of Reporting Trials 

• EtD: Evidence to Decision 

• G-I-N: Guidelines International Network 

• GRADE: Grading of Recommendations Assessment, Development and Evaluation 

• IOM: Institute of Medicine 

• KDIGO: Kidney Disease: Improving Global Outcomes 

• MAGIC: Making GRADE the Irresistible Choice 

• MeSH: Medical Subject Headings 

• NICE: National Institute for Health and Care Excellence 

• PICO: Patient, Intervention, Comparison, Outcome 

• PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analysis 

• RCT: Randomised Controlled Trial 

• RIGHT: Reporting Items for practice Guidelines in HealThcare 

• SR: Systematic Review 

• STARD: Standards for Reporting of Diagnostic Accuracy Studies. 

• STROBE: Strengthening the Reporting of Observational Studies in Epidemiology 

• WHO: World Health Organisation  



| 20 

 

 

2. INTRODUCTION 

2.1 The problem of information overload 

The use of up-to-date evidence is considered crucial in healthcare decision-making to ensure 

adequate patient care [1-3]. Due to an overwhelming volume of newly available evidence [4-

8], the identification and assessment of new evidence is a time-consuming task for clinicians. 

Implementing the latest evidence into healthcare practice has proven to be extremely 

challenging [9]. 

 

One potential solution to keep clinicians up-to-date about the latest developments is the use of 

health decision-making tools, such as systematic reviews (SRs), that select, synthesise, and 

appraise the quality of the available evidence. SRs summarise the results of studies on a 

specific clinical question (e.g. the effectiveness of a healthcare interventions, the diagnostic test 

accuracy of a test modality, cost-effectiveness, or values and preferences) [10]. Different study 

designs might be included in a SR depending on the type of clinical question. For example, 

where SRs about the therapeutic effectiveness of an intervention will likely prioritise 

randomised controlled trials (RCTs), SRs about the of patients’ values and preferences will 

likely search for observational studies and qualitative research [10]. 

 

Another health decision-making tool that became very popular among clinicians to remain 

up-to-date are clinical guidelines (CGs). The similarity between CGs and SRs is that they both 

aim to select, synthesise, and assess the quality of the studies to generate an evidence profile 

for answering a clinical question. In other words, CGs often perform or use a SR to synthesise 

the results of previously published evidence and to evaluate the quality of evidence. However, 

CGs and SRs differ in several aspects. Firstly, SRs do not intend to provide best-practice 

recommendations for healthcare professionals, where CGs do [10]. CGs are characterised by 
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a multipronged approach in a certain clinical area, a methodological rigour of translating 

evidence into recommendations, and the involvement of many different stakeholders in a CG 

panel [11,12]. Additionally, the amount of newly published SRs is overwhelming and are 

widely scattered among different journals [13]. Therefore, CGs are considered the preferred 

health decision-making tool, with recommendations for best-practice, to keep clinicians up-to-

date [11].  

 

2.2 Definition of clinical guidelines 

2.2.1 Definition and objectives 

There is no consensus in the CG enterprise regarding the definition of CGs (Table 1). 

However, most definitions focus on the importance of including recommendations that are 

informed by a SR of the evidence aiming to improve the quality of healthcare [11, 14-16]. 

The most commonly used definition of CGs is from the Institute of Medicine (IOM) from 

2011: “statements that include recommendations intended to optimize patient care that are informed by a 

systematic review of evidence and an assessment of the benefits and harms of alternative care options” [11]. 

 

Table 1: Definition of clinical guidelines by international institutions 
responsible for developing and updating clinical guidelines. 

Institution CG definition CG objective 

American College of 

Chest Physicians 

(ACCP) [16] 

Systematically developed set of recommendations, 

algorithms, and other information to assist health-care 

decision making in specific clinical circumstances. 

To assist healthcare decision 

making 

American Urological 

Association (AUA) [17] 

Evidence based guidance with an explicit clinical scope and 

purpose. 

No objective stated in the 

definition 

Institute of Medicine 

(IOM) [11] 

Statements that include recommendations intended to 

optimize patient care that are informed by a systematic 

review of evidence and an assessment of the benefits and 

harms of alternative care options. 

To optimise patient care 
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National Institute for 

Health and Care 

Excellence (NICE) [15] 

NICE guidelines make evidence-based recommendations 

on a wide range of topics, from preventing and managing 

specific conditions, improving health, and managing 

medicines in different settings, to providing social care and 

support to adults and children, safe staffing, and planning 

broader services and interventions to improve the health of 

communities. They aim to promote individualised care and 

integrated care (for example, by covering transitions 

between children’s and adult services and between health 

and social care). 

To promote individualised and 

integrated care 

New Zealand Guidelines 

Group (NZGG) [18] 

Guidelines provide guidance in decision making at each 

level of interaction; between health professionals and 

consumers, between purchaser and provider, and between 

‘funder’ and ‘purchaser’. 

To provide guidance in 

decision making 

World Health 

Organisation (WHO) 

[14] 

Any document containing recommendations about health 

interventions, whether these are clinical, public health or 

policy recommendations. 

No objective stated in the 

definition 

 

 

CGs have multiple purposes and can serve to: 1) guide healthcare professionals in evidence-

based medicine decision-making to improve the quality of healthcare [19,20], 2) reduce 

unwanted clinical practice variation [21-24], 3) improve the use of resources in healthcare 

practice [25], 4) summarise research findings to make clinical decision-making more 

transparent, 5) identify gaps in knowledge [26], and 6) provide guidance for consumers and 

inform or empower patients [26]. Therefore, CGs might facilitate healthcare professionals in 

making clinical decisions, identify quality improvement efforts, and prioritising new research 

initiatives which might lead to better health outcomes, less ineffective treatments, and greater 

consistency of care [27].  
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2.2.3 Clinical guideline popularity and quality 

CGs have become a popular resource for healthcare professionals. Their publication of CGs 

has increased steeply over the last three decades (Figure 1), with over 23,000 references in 

PubMed as of December 2017.  

 

 

Figure 1: Number of published clinical guidelines. 

 

2.3 Clinical guideline development  

Although the development process of de novo CGs differs among institutions [14,15,28,29], it 

generally includes the following steps: 1) prioritisation process, 2) defining the scope and 

purpose, 3) convening a guidance panel, 4) formulating the clinical questions, 5) systematically 

searching, selecting, synthesising, and assessing the evidence, 6) formulating 

recommendations, and 7) external review (Figure 2). 
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Figure 2: Clinical guideline life-cycle including the development process, 
implementation process, and updating process. 

 

2.3.1. Prioritisation process 

Due to limited resources and capacity, CG developers often need to decide which CG topic 

has the highest priority for developing to ensure that resources are invested in documents that 

are most relevant to different stakeholders. Priority should be given to CGs that are most 

likely to improve health, equity, and efficient use of healthcare resource, always based on a 

systematic and transparent process, including consultation with relevant stakeholders 

[14,30,31]. One example of CGs with a high priority for development was the WHO rapid 

advice CG for the therapeutic management of infectious disease outbreaks published in 2007 

[14,32,33]. 
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2.3.2. Definition of the purpose and objectives 

The CG panel need to define the population and setting that will be covered in the CG, 

describe what interventions, diagnostic tests, or what information regarding cost-effectiveness, 

prognosis, or values of preferences will be considered [15,34]. 

 

2.3.3. Panel composition 

The CG panel should consist of professionals with varying disciplines, including healthcare 

professionals with clinical expertise and methodologists qualified in CG development. In 

addition, active participation of patients or patient representatives is encouraged [35,36]. The 

conflicts of interest (CoI) of all panel members, including employment or reimbursement from 

the public or private sector [37,38], professional loyalties [39], or intellectual CoI [40,41], 

should be disclosed [42-44]. 

 

2.3.4. Formulation of the clinical questions 

The clinical questions of a CG can concern the effectiveness of an intervention, the diagnostic 

test accuracy of a test modality, cost-effectiveness, prognosis, patients’ values and preferences, 

or epidemiology. Structured clinical questions are commonly constructed using a PICO 

format (i.e. P: population/patient, I: intervention/indicator: C: comparator/control, and O: 

outcomes) [45]. Formulating the clinical questions a priori facilitates setting the boundaries of 

the development process and provides a framework for designing the literature searches. It 

also informs the planning and completion of the evidence review while guiding the 

development of recommendations [15].  
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2.3.5. Systematic search, evidence selection, risk of bias assessment, and 

evidence synthesis 

A SR should be performed to examine the evidence about different aspects of the clinical 

question of interest (e.g. therapeutic effectiveness, diagnostic test accuracy, cost-effectiveness, 

values and preferences). This should include a search strategy with a combination of text-

words and subject headings (e.g. Medical Subject Headings (MeSH) terms, EMtree) [46,47], 

covering multiple literature databases (e.g. MEDLINE, EMBASE, or Cochrane library) 

[48,49]. Consequently, the identified references should be screened on their relevance to the 

clinical question by at least two reviewers [10]. 

 

After all relevant evidence has been identified, the quality of evidence (certainty or confidence 

in the evidence) should be assessed. The Grading of Recommendations Assessment, 

Development, and Evaluation (GRADE) approach is a systematic and explicit methodology 

to achieve this goal [50-52]. The GRADE approach allows for four levels of quality of 

evidence assessment, ranging from high to very low quality of evidence. There are five criteria 

for downgrading the quality of evidence: 1) risk of bias [53], 2) inconsistency [54], 3) 

indirectness [55], 4) imprecision [56], and 5) publication bias [57]. Factors that allow rating 

up the quality of evidence include the strength of association in observational studies, 

existence of a dose-response gradient, or consideration of potential confounding factors [58].  

 

2.3.6. Formulation of recommendations 

Heterogeneity has been identified among CG institutions regarding the methodology for 

formulating recommendations [59]. Nevertheless, recommendations should be formulated 

taking into account the results of the search strategy, the evidence profile, the quantitative 

effect estimates (if applicable), and the level of evidence [60]. Recently the GRADE working 

group has developed Evidence to Decision (EtD) frameworks to help CG panels in using the 

evidence profile in a structured and transparent way to inform decisions in the context of 
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clinical recommendations. The EtD framework might facilitate the CG panel to ensure 

consideration of key criteria that determine the strength and direction of the 

recommendation, including the priority of the problem, resource requirements of the 

intervention, impact on health equity, and feasibility of implementation of the intervention 

[61,62]. 

 

2.3.7. External review 

An external multidisciplinary group of stakeholders should be invited to provide feedback on 

the content of the CG, including all recommendations and the used methodology. The 

external review aims to search stakeholder views on factors that will foster or hinder CG 

implementation and potential equity impact [15]. 

 

2.4 Clinical guidelines updating 

Due to the fact that new studies emerge on a regular basis [4], CGs should be kept up-to-date 

to ensure the CGs validity. Updating CGs is considered an essential component of high-

quality CGs [11,12]. The goal of the updating process is to minimise the time-gap between 

the publication of new evidence and its translation into clinical practice by a systematic 

approach for identifying and assessing new evidence that was not included in the previous 

version of the CG [63]. However, as opposed to the field of developing de novo CGs, little 

empirical research has been conducted on the updating process of CGs [63]. An urgent need 

for standards and methodology for the CG updating process that could be used by 

international CG institutions has been identified by previous research [64]. 

 

2.4.1 Time of validity 

Time of validity is defined as the time-interval between the publication of a CG and the 

identification of at least one signal for updating [65]. The signals for updating include, for 
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example, the emergence of new scientific knowledge regarding new treatment options or 

diagnostic tests modalities, changes in the cost-effectiveness, or changes in the patients’ values 

and preferences [15,66,67].  

 

Several studies have investigated the time-interval of the validity of CGs or recommendations 

[67-71]. The study by Shekelle et al. (2001), evaluating the time of validity of 17 CGs from the 

Agency for Healthcare Research and Quality, found that 90% of the CGs were still valid after 

3.6 years while 50% were valid after 5.8 years [71]. Similarly, in the study of Alderson et al. 

(2014), with 134 CGs from NICE, 86% of the CGs were still valid three years after 

publication [68]. Regarding the time of validity of recommendations, Lyratzopoulos et al. 

(2012) found a mean period of validity of 5.3 years for 11 CGs [70], whereas Martínez García 

et al. (2014), including 113 recommendations from 4 CGs, found that 81.3% (92/113) of the 

recommendations were still valid three years after publication [67]. 

 

2.4.2 Clinical guidelines updating process 

The CG updating process should be triggered once a signal for updating has been identified. 

The updating process of CGs is defined as “an iterative set of processes with a systematic and explicit 

methodology that involves identifying and reviewing new evidence that had not been included in the current 

version of a CG” [65]. The updating process involves 1) prioritising which CG, 

recommendation, or clinical question to update firstly, 2) identifying new relevant evidence; 3) 

assessing whether the new evidence has an impact on the current recommendations, and; 4) 

reviewing and, if necessary, modifying recommendations [63,65,72] (Figure 3). 
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Figure 3: The updating process of clinical guidelines. 

 

2.4.2.1 Prioritisation process 

Similar to the CG development process, the aim of the prioritisation process in updating CGs 

is to ensure that the resources are directed to the CGs, recommendations, or clinical questions 

that are most relevant to stakeholders and have the highest priority for updating [73,74]. The 

prioritisation process needs to consider the volume of new research and the balance between 

updating and developing CGs de novo within the portfolio of a CG institution [75]. 

Prioritisation can be considered at the portfolio level, i.e. deciding which CGs should be 

updated over others [73], or at CG level, i.e. deciding which sections, clinical questions, 

and/or recommendations within a CG should be prioritised for updating [74,76,77]. A 

variety of prioritisation approaches in updating CGs were identified by the SR of Martínez 

García et al. (2017) [74]. These generally involve a pragmatic assessment (using a 

questionnaire with different prioritisation criteria) or a formal assessment (using a step-by-step 

algorithm including literature searches to identify new evidence), followed by a classification 
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of the priority to update assigned to a CG or section within a CG (ranging from low to high 

priority for updating) [74]. 

 

2.4.2.2 Surveillance process  

2.4.2.2.1 Identification of new scientific evidence 

After the prioritisation process, a systematic search needs to be conducted to identify new 

evidence after the publication of the previous version of the CG. While often the original 

search strategy is used again [63], an organisation might decide to apply a restrictive search 

strategy, including a combination of MeSH terms and text-words from the original systematic 

search. Restrictive searches are considered an efficient and feasible method that is less 

resource-intensive than adopting the original search strategy [78]. The study of Martínez 

García et al. (2015), including 4 CGs with 249 recommendations, concluded that with a 

restrictive search strategy, 68% less references are identified, however, 90% of the key 

recommendations (i.e. relevant references that might trigger an update due to their impact on 

the PICO, quality of evidence, the direction of the recommendation, or strength of the 

recommendation) were still identified [78]. Furthermore, Gartlehener et al. (2004) compared a 

comprehensive search strategy versus the restrictive approach of Shekelle et al. (2001) in which 

SRs, editorials, CGs, and commentaries are sought in high-impact journals [71,79]. The 

restrictive approach proved to be an efficient and acceptable method to assess the need for an 

update [79].  

 

2.4.2.2.2 Assessment of the need for an update 

The impact of the newly identified evidence on the validity of the recommendations should be 

assessed [67,71,73]. Whenever new relevant evidence has been found, including key 

references that might induce significant changes in the clinical questions (i.e. PICO question) 

or in the formulation of the recommendations (e.g. due to changes in the quality of evidence, 

balance between benefit and harms, values and preferences, or use of resources), the CG 
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panel might confirm the need for an update [67]. The study of Martínez García et al. (2014) 

proposed a nine-stage strategy to assess the validity of recommendations, in which the first five 

stages include a systematic search strategy, survey with clinical experts, and evidence 

selection. The last four stages consist of evaluating the impact of the new references on the 

recommendation in relation to the PICO question, quality of evidence, or direction and 

strength of the recommendation. Consequently, the recommendations should be classified as 

either in need of updating or, alternatively, the CG panel can decide to confirm the CGs 

validity [67]. 

 

2.4.2.3 Updating process 

Although no gold standard exists for the updating process of CGs, it shares several aspects 

with the methodology of de novo development (i.e. systematic literature search, evidence 

selection, and data extraction). In the updating process, the CG panel might decide to 

introduce changes to the clinical questions (i.e. add new, modify previous, or delete previous 

PICO questions) or recommendations (i.e. add new, delete, or modify existing 

recommendations). Similarly, in the updating process, the CG panel can decide to modify the 

direction and strength of the recommendations, as well as the quality of evidence, balance 

between benefit and harms, values and preferences, and use of resources [63,67,80,81]. The 

updating process is also an opportunity to incorporate changes in the methodology used or 

improvements in the edition of the manuscript (e.g. different layout or linguistic 

modifications).  

 

2.4.2.3.1 Living clinical guidelines 

The terminology of the concept ‘living CGs’ is heterogeneous, with other terms as ‘continuous 

updating’ or ‘dynamic CGs’ being used commonly [82]. Continuous updating suggests a more 

frequent and repeating assessment of new evidence compared to traditional updating, with a 

fixed time-interval (i.e. updating every three or five years) [82]. Recently, Akl et al. (2017) 
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suggests that for the successful implementation of ‘living CGs’, the unit to update needs to be 

individual recommendations, as opposed to the whole CG. Therefore, ‘living CGs’ are based 

on the perception of updating individual recommendations as soon as possible after new 

relevant evidence becomes available [83].  

 

The methodology of ‘living CGs’ has been evaluated in several studies [84-86]. A continuous 

surveillance and updating strategy, including regular searches of peer-reviewed literature and 

meeting proceedings, interpretation of the new evidence, revision of the recommendations, 

and evidence alerts in oncology was assessed by Johnston et al. (2003). Although the 

continuous updating process was considered feasible, it was resource intensive [84]. 

Additionally, a panel of CGs methodology experts published recommendations for a 

continuous strategy to keep the CGs of the Kidney Disease: Improving Global Outcomes 

(KDIGO) current. Integrated electronic platforms were recommended to facilitate the 

dynamic updating strategy [85]. Finally, the study of Martínez García et al. (2017) concluded 

that continuous and restricted literature search strategies are a feasible approach requiring, 

nonetheless, long-term substantial resources [86]. 

 

2.5 Reporting in evidence-based medicine 

Published articles in scientific journals are considered the main output of research and the 

primary means of sharing new knowledge. Therefore, reporting the methodology and 

subsequent results is crucial to inform and allow the reader to assess the quality of the study 

while ensuring accuracy and transparency of the results [87-89]. If the methodology is poorly 

reported, the dissemination of new knowledge might be ineffective [90]. Suboptimal reporting 

might limit the applicability of the study and mislead patients and healthcare professionals in 

implementing the results into clinical practice [91]. There is multiple evidence that the 

reporting of scientific evidence is suboptimal for different study designs [92-96]. 
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2.5.1 Assessment of the reporting process 

Given that adequate reporting is considered important, several instruments are developed to 

assess the reporting of the methodology and findings of different study designs [97]. 

Considerable reporting instruments are identified for multiple study designs [97]. The most 

widely used checklist is CONSORT, the “Consolidated Standards of Reporting Trials” for reporting 

RCTs [98]. Other checklists have been designed for other study designs including the 

“Strengthening the Reporting of Observational Studies in Epidemiology” (STROBE) for observational 

studies [99], the “Standards for Reporting of Diagnostic Accuracy Studies” (STARD) for diagnostic test 

accuracy studies [100], and the “Preferred Reporting Items for Systematic Reviews and Meta-analysis” 

(PRISMA) for the reporting of SRs [101]. The use of these reporting instruments is associated 

with improved quality of reporting [102.103]. 

 

2.5.2 Tools to evaluate clinical guidelines 

There are three tools available for assessing the reporting of the development process of CGs: 

1) the Appraisal of Guidelines for Research and Evaluation II (AGREE II) instrument [34], 

including the AGREE Reporting Checklist [104]; 2) the Guidelines International Network 

(G-I-N) McMaster Guideline Development checklist [105]; and 3) the Reporting Items for 

practice Guidelines in HealThcare (RIGHT) statement [106]. 

 

2.5.2.1 AGREE II tool 

The AGREE II instrument is developed as a tool to address variability in CGs quality. This 

instrument assesses the methodological rigour and transparency of the CGs development 

process [34]. The AGREE II instrument includes 23 items that target various aspects of CG 

reporting organised in six domains: 1) scope and purpose, 2) stakeholder involvement, 3) 

rigour of development, 4) clarity of presentation, 5) applicability, and 6) editorial 

independence. Besides assessing the reporting of the development process of CGs, AGREE II 

can serve as a methodological strategy when the CG panel is planning the development 
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process [34]. Recently, the AGREE II items have been reformed in the AGREE Reporting 

Checklist [104]. 

 

2.5.2.2 G-I-N McMaster Guideline Development Checklist 

The G-I-N McMaster Guideline Development Checklist (Guidelines 2.0) was recently 

developed to start, improve, and evaluate the CG development process [105]. This checklist 

includes a description of all the different CG development process steps [105]. Adherence to 

the checklist might ensure that the CG panel covers all key items of the development process 

and increase the likelihood of achieving higher scores when evaluated with other CG quality 

instruments, such as the AGREE II [105]. 

 

2.5.2.3 The RIGHT statement 

The Reporting Items for practice Guidelines in HealThcare (RIGHT) statement was recently 

published and includes 22 items regarding the development process of CGs, ranging from 

relevant background information, evidence surveillance, recommendation development, 

quality assurance, CoI disclosure, among others [106]. The RIGHT statement has the 

potential to assist the CG panel in reporting the development process and, consequently, 

provide CG users a clear reporting of the development process. 

 

2.5.3 Updating process in the clinical guideline reporting instruments 

Although ensuring the CGs validity is considered an important quality standard of CGs 

[11,12], as far as we know, there is no reporting instrument available that assess the reporting 

of the updating process and provides guidance in reporting in updated CGs. While the 

AGREE II, G-I-N McMaster Guideline Development checklist, and the RIGHT statement 

focus on the development process of de novo CGs, they do ignore the specific methodology 

aspects related to the updating process of CGs [34,105,106]. Although there are some 
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methodological similarities between developing de novo CGs and updating CGs, the updating 

process should be considered a completely different step in the life-cycle of CGs (Figure 3). 

Where the AGREE II instrument includes one item about the updating process (i.e. “A 

procedure for updating the guideline is provided.”) [34], and the G-I-N McMaster Guideline 

Development checklist includes five items about updating CGs: 1) a procedure for updating, 

2) the person responsible for monitoring the literature, 3) conditions that will determine a 

partial or full update, 4) CG panel responsible for updating, and 5) funding for updating the 

CG [105], the RIGHT statement does not include any item about the updating process [106]. 

 

2.6 Justification 

2.6.1 Justification of the research topic of the thesis 

Evidence-based medicine is in a constant state of evolution and practice-changing studies are 

published on a daily basis [4,5]. Using the most recent evidence in healthcare decision-making 

is considered crucial in improving patient care [1-3]. Therefore, in order to be useful in 

clinical decision-making, CGs need to remain up-to-date to ensure the validity of the 

recommendations. Some of the consequences of outdated CGs might be loss of confidence of 

end users or inadequate or inefficient healthcare practice [29,107,108].  

 

An adequate updating process minimises the time gap between the publication of new 

relevant evidence and incorporating it in the CG [63]. The updating process of CGs is 

considered an iterative process with a systematic and rigorous process, which includes the 

identification and assessment of new evidence, in which the CG should be modified if 

evidence is identified that is considered to have an impact on the current CG [63,65,72]. 

Whereas nowadays the field of developing CGs de novo is relatively well established on the 

basis of several methodological advancements, including the development of the GRADE 

approach [50], the publication of quality standards by both the IOM and G-I-N [11,12], and 

the availability of several reporting instruments [34,105,106], the field of CG updating has 
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been lagging behind. This is surprising since in the CG enterprise, the focus has switched 

from developing CGs de novo to keeping existing CGs up-to-date, however, there is scarce 

guidance available for the updating process and CG institutions might experience troubles 

keeping their CG portfolio up-to-date, therefore, more investigation and guidance for the 

updating process is needed [63,64]. 

 

2.6.2 Justification of the publications 

2.6.2.1 Publication I 

There is little research available regarding the optimal methodology to operationalise the 

updating process of CGs and the practices for updating CGs across institutions 

[63,64,109,110]. Several institutions responsible for updating CGs, have described their 

methodology for the updating process in methodological handbooks. However, no systematic 

summary or synthesis of the guidance of the updating process included in these handbooks 

has been conducted. We, therefore, conducted a SR to identify and describe the updating 

process guidance available in the CGs methodological handbooks. 

 

2.6.2.2 Publication II 

As described by Djulbegovic and Guyatt (2017), there is a clear need for the development of 

standards for the reporting of clinical research to improve the field evidence-based medicine 

[111]. Optimal reporting of methods and results is considered crucial to allow users to assess 

the certainty of the evidence and to translate the results into practice-changing initiatives [87-

89]. Several tools are available for assessing the reporting of the development process of new 

CGs [34,105,106]. However, no such tool exists for assessing the reporting in CG updating. 

Given that the updating process requires different methodological considerations and unique 

communication procedures [112], we developed a reporting checklist for this purpose.  
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2.6.2.3 Publication III 

Reporting the methodology and subsequent findings is crucial to inform and allow the reader 

to assess the certainty of evidence and poor reporting might interfere adequate dissemination 

of new knowledge. However, the reporting of the updating process has not been systematically 

examined and after developing the reporting checklist in the second study, no systematic 

assessment of the actual reporting of the updating process in a sample of updated 

contemporary CGs has been conducted to date. These results can provide insight in the 

current reporting of the updating process and identify potential room for improvement.  

 

2.6.2.4. Appendices 

Additionally, six articles that are related to the updating process of CGs are included in the 

appendix of this thesis: 1) explanation and elaboration article of the reporting instrument 

(published as an appendix to second study of this paper) [113], 2) an evaluation of two search 

strategies to identify the need to update [78], 3) a SR about the methods used to prioritise 

CGs for updating [74], 4) a protocol regarding the development of an instrument for the 

prioritisation in updating CGs [114], 5) a glossary with the domains, terms, definition, and 

synonyms related to the updating process of CGs [65], and 6) a cohort study to investigate a 

continuous surveillance and updating strategy in one CG [86]. Furthermore, the translations 

of the reporting checklist are included in the appendices: 1) the translation into Spanish, 2) the 

translation into Chinese, and 3) the translation into Dutch.  
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3. OBJECTIVES 

• To identify and describe the updating guidance available in CG methodological 

handbooks. 

• To develop a checklist for the reporting of updated CGs. 

• To assess the completeness of reporting of updated contemporary CGs. 
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4. METHODS 

4.1 Article 1. “Guidance for updating clinical practice guidelines: a systematic review 
of methodological handbooks.” 

 

4.1.1 Design 

Systematic review of methodological handbooks that provide guidance on the updating 

process of CGs. 

 

4.1.2 Information sources and search strategy 

We conducted a systematic search in September 2013 in MEDLINE (accessed through 

PubMed, from 1966 onwards), the G-I-N library, and the National Guidelines Clearinghouse. 

Additionally, we searched the websites of the institutions that reported to use a 

methodological handbook in a previous international survey conducted by our research group 

[64].  

 

4.1.3 Inclusion criteria 

We included methodological handbooks that provided guidance on the CG updating process. 

Handbooks that exclusively report methodologies for developing de novo CGs were excluded. 

No limitations in the language or publication status of the handbooks were applied. 

 

4.1.4 Study selection and data extraction 

Two authors independently assessed the eligibility of the identified references by reviewing the 

titles and abstracts, followed by an evaluation of the full-text articles to determine the 

eligibility. Disagreements were resolved by consensus, and if necessary, with the help of a 

third author. We extracted the following details of the included handbooks: the main 
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characteristics of the handbooks and CG institutions; the group responsible; the strategy for 

identifying new evidence, the methodology for assessing the need for an update; and the 

methodology of the updating process, including the literature search, evidence selection, 

evidence assessment, evidence synthesis, external review, and the dissemination of the 

updated CG. 

 

4.1.5 Data analysis 

We applied descriptive statistics to analyse the extracted data, including absolute frequencies 

and proportions. We analysed the data using SPSS, version 18.0 (SPSS INC., Chicago, IL, 

USA). 
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4.2 Article 2: “Reporting Items for Updated Clinical Guidelines: Checklist for the 
Reporting of Updated Guidelines (CheckUp).” 

 

4.2.1 Design 

We performed a multi-step development process including: 1) development panel selection; 2) 

generation of an initial checklist; 3) optimisation of the checklist, including an assessment of 

contemporary updated CGs, semi-structured interviews, a Delphi consensus survey, external 

review with CGs methodologists, and external review with CG users; and 4) approval of the 

final checklist. The characteristics of the development process are presented in Table 2 

(Table 2). Before the development process started, a core group, including the main authors, 

was established to design the protocol and provide operational advice. 

 

Table 2: Characteristics of the multistep development process. 

Step Objective Study design Participants Result 

Panel 

selection 

To assemble a panel 

that can provide 

expert advice during 

the development 

process and 

participate in the 

Delphi survey. 

We convened the development panel comprising 

of individuals with relevant experience in CG 

development and/or SR/CG research 

methodology. 

Invited panel 

participants were 

identified based on 

a review of authors 

in the CG 

enterprise, as well 

as the AGREE trust 

and G-I-N 

members. 

The development 

panel was 

convened. 

Generation 

of the initial 

checklist 

To generate an initial 

version of the 

checklist. 

We developed an initial list of items, including 

explanation and examples, through brainstorming 

and discussion, taking into account: 1) available 

research evidence regarding updating CGs, 2) the 

AGREE II instrument, and 3) the core group 

experience. 

The core group. An initial version of 

the checklist. 

Optimisation of the checklist 



| 42 

 

Assessment 

of existing 

updated 

CGs 

To verify the used 

terminology in 

updated CGs, and to 

identify missing items 

as a first step to 

explore its face 

validity. 

We searched updated CGs that were: 1) 

developed by CG institutions, 2) published in 

English or Spanish, and 3) published between 

2011 and 2013 in the G-I-N library or the 

National Guideline Clearinghouse. Two reviewers 

applied the checklist, solving disagreements by 

consensus. The core group discussed the results 

and refined the initial list of items. 

The core group. Optimisation of the 

checklist. 

Semi-

structured 

interviews 

To refine the 

checklist and to 

identify missing items 

in the current version 

of the checklist. 

We conducted semi-structured interviews until 

data saturation was achieved. In each interview, 

participants were asked about their experiences 

and challenges in updating CGs. Subsequently, 

the interviewees were prompted by the 

interviewer to reflect on the strengths, weaknesses, 

missing concepts, and redundancies in the current 

version of the checklist. The core group discussed 

the results and refined the checklist. 

A convenience 

sample of 

participants with: 1) 

experience in 

updating CG, and 

2) fluency in 

English, were 

identified by 

contacting 

professionals 

associated to G-I-N 

or researchers in 

the CG enterprise.  

Optimisation of the 

checklist. 

Delphi 

consensus 

survey 

To assess the 

inclusion, 

comprehensiveness, 

clarity, and coverage 

of each item and to 

identify potentially 

additional items for 

the checklist. 

We asked the participants of the Delphi survey to 

rate whether the items should be included in the 

checklist. Additionally, for each item, participants 

were asked whether their perceptions of the: 1) 

completeness, 2) usability, and 3) quality of a CG 

would be influenced if the item was reported. We 

included a free text box for suggestions to modify 

the items, explanations, or examples.  

 

We calculated the median score for the inclusion, 

completeness, usability, and quality of each item 

and classified into: 1) items with a median score of 

0 to 3 points, which were excluded without 

further evaluation; 2) items with a median score of 

4 to 5 points or with substantial comments that 

required important revision, which were modified 

and further tested; and 3) items with a median 

Development panel. Optimisation of the 

checklist. 
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score of 6 to 7 points and without substantial 

comments, which were included and not 

evaluated further in the following rounds.  

 

One reviewer analysed the results and suggested 

potential solutions. The core group discussed the 

results and refined the list of items accordingly. 

We continued the Delphi survey with additional 

rounds until consensus regarding the inclusion or 

exclusion of the items was reached, and no more 

relevant comments were provided. 

External 

review 

To explore the 

usability of the 

checklist and the 

importance of 

reporting the 

included items. 

We conducted a survey using a seven-point scale 

and asked participants to rate the usability of each 

item, and their confidence in an updated CG if 

the item was reported. A free text option was 

included for suggestions to modify the items, 

explanation, or examples. We calculated the 

median score for usability and confidence for each 

item. One reviewer analysed the quantitative and 

qualitative results, and suggested potential 

solutions. The core group discussed the results 

and potential solutions and refined the list of items 

accordingly. 

CG methodologists 

who had experience 

in updating CGs. 

All G-I-N 

institutional 

members were 

invited to 

participate in the 

external review. 

Optimisation of the 

checklist. 

External 

review 

To explore the 

usability of the 

checklist and the 

importance of 

reporting the 

included items. 

We conducted semi-structured interviews until 

data saturation. For each interview, we asked the 

participants whether reporting the item in an 

updated CG would increase their confidence in 

the CG and prompted the participants to consider 

missing concepts, redundancy, and usability of the 

checklist. The core group discussed the results and 

refined the list of items. 

CG users who were: 

1) health care 

professionals and 2) 

located in Canada, 

Spain, or the 

Netherlands. We 

identified the 

participants with 

the help of the 

panel members. 

Optimisation of the 

checklist. 

Approval of 

the final 

checklist 

To finalise and 

approve the checklist. 

In this workshop, we asked the participants 

whether the checklist was deemed adequate for 

the assessment of the reporting in updated CGs. 

Additionally, we asked the participants to give an 

overall impression of the checklist. The core 

Participants of a 

workshop at the 

2015 G-I-N 

conference. 

Final version of the 

checklist. 
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group discussed the results and agreed on the final 

list of items. 
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4.3 Article 3: “Updated clinical guidelines experience major reporting limitations”. 

 

4.3.1 Design 

Systematic assessment of the reporting in updated CGs. 

 

4.3.2 Information sources and search strategy 

We conducted a systematic search in August 2016 in MEDLINE (accessed through PubMed), 

the G-I-N library, and the National Guidelines Clearinghouse. 

 

4.3.3 Inclusion criteria 

We included all updated CGs published in 2015 which met the following criteria: 1) 

developed by a CG institution, 2) included a search strategy using at least one bibliographic 

database, 3) reported at least one recommendation, 4) is an updated version of a CG 

(including a reference to a previous version of the CG), and 5) published in English. 

 

4.3.4 Study selection and data extraction 

Two reviewers independently screened the titles and abstracts to identify potentially eligible 

CGs for inclusion. We obtained the full-text articles of the included references for further 

assessment. Disagreements were initially solved by consensus and, if necessary, with the help 

of a third reviewer. Three reviewers independently evaluated each CG with the reporting 

checklist developed in article 2, and whenever the included CGs referred to supplemental 

documents (e.g. methodological manuals or appendices), these documents were also reviewed. 
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4.3.5 Data analysis 

We calculated the median (including range) of the items, domains, and overall scores and 

converted the domain and overall scores to a 10-point scale (Table 3). To identify potential 

predictors, we conducted a multiple linear regression to test whether the overall score 

(dependent variable) differed between the CG institutions country, type of organisation, 

objective of the CG, and CG topic (independent variables). Finally, we calculated the 

intraclass correlation coefficient (ICC) with its 95% confidence interval (CI), as an indicator of 

overall agreement between the three reviewers for each item according to the scale proposed 

by Landis and Koch [115]. We accepted a p-value of less than 0.05 as significant and 

performed all analyses using SPSS version 22.0 (SPSS Inc., Chicago, Illinois, United States). 

 

Table 3: Calculation of the item, domain, and overall scores. 

Score Calculation Numeric variables 

Item 
  

Absolute frequencies and proportions 

Domain* 
 

Median and range 

Overall* 
 

Median and range 

* 10-point scale (10 as the best possible score).  
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5. RESULTS 

5.1 Article 1: “Guidance for updating clinical practice guidelines: a systematic review 
of methodological handbooks.” 

 

5.1.1 Summary of the results. 

In total we included 35 handbooks, mostly developed by public European institutions [116]. 

The majority of the included handbooks do not provide adequate updating guidance. Where 

most handbooks focus on the development process of de novo CGs, we identified one 

handbooks that solely described the updating process. Approximately one third of the 

handbooks describe the CG panel responsible for updating the CGs. Guidance for identifying 

new relevant evidence is generally poorly described by the included handbooks, with only 

31% (n=11) of the handbooks providing guidance on how to identify new evidence. The time-

interval between the development of CGs and updating (or two updates) is described in 71% 

(n=25) of the handbooks, with two to three years being the most frequent period of time. The 

methodology for assessing the need for an update is described in 23% (n=8) of the included 

handbooks. Similarly, the majority of the included handbooks do not provide guidance on 

how to conduct literature searches, evidence selection, assessment, synthesis, or the external 

review of their guidelines that are updated. Solely three (9%) handbooks provide guidance on 

how to report and disseminate an updated CG [116]. 

 

5.1.2 Copy of article 1. 
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Guidance for updating clinical practice guidelines:
a systematic review of methodological handbooks
Robin WM Vernooij1,2, Andrea Juliana Sanabria1, Ivan Solà1, Pablo Alonso-Coello1* and Laura Martínez García1

Abstract

Background: Updating clinical practice guidelines (CPGs) is a crucial process for maintaining the validity of
recommendations. Methodological handbooks should provide guidance on both developing and updating CPGs.
However, little is known about the updating guidance provided by these handbooks.

Methods: We conducted a systematic review to identify and describe the updating guidance provided by CPG
methodological handbooks and included handbooks that provide updating guidance for CPGs. We searched in the
Guidelines International Network library, US National Guidelines Clearinghouse and MEDLINE (PubMed) from 1966
to September 2013. Two authors independently selected the handbooks and extracted the data. We used
descriptive statistics to analyze the extracted data and conducted a narrative synthesis.

Results: We included 35 handbooks. Most handbooks (97.1%) focus mainly on developing CPGs, including variable
degrees of information about updating. Guidance on identifying new evidence and the methodology of assessing
the need for an update is described in 11 (31.4%) and eight handbooks (22.8%), respectively. The period of time
between two updates is described in 25 handbooks (71.4%), two to three years being the most frequent (40.0%).
The majority of handbooks do not provide guidance for the literature search, evidence selection, assessment,
synthesis, and external review of the updating process.

Conclusions: Guidance for updating CPGs is poorly described in methodological handbooks. This guidance should
be more rigorous and explicit. This could lead to a more optimal updating process, and, ultimately to valid
trustworthy guidelines.

Keywords: Clinical practice guidelines, Evidence-based medicine, Handbooks, Methodology, Systematic review

Background
Clinical practice guidelines (CPGs) intend to patient care
by providing recommendations about the benefits and
downsides of best practice in healthcare [1]. If adequately
implemented, CPGs have the potential of reducing vari-
ability and translating scientific research into clinical prac-
tice and consequently improve the quality and safety of
healthcare [2-4].
However, scientific knowledge is in constant change;

therefore CPGs need to be updated regularly to maintain
validity [5]. The obsolescence of a CPG might occur be-
cause of new scientific research, including the develop-
ment of new technologies in treatment and diagnosis
alternatives, economic differences, or changes in values

and preferences [6,7]. Generally, an updating process con-
sists of three components: the identification of new evi-
dence, the assessment of the need to update, and the
formulation of new or modified recommendations [5,8-11].
Some authors suggest that an update is generally required
after three to five years; however, little research has been
undertaken so far [8,12,13].
Several institutions responsible for developing CPGs

drafted their own methodological handbooks including
methodology for developing and updating their CPGs.
Some of these handbooks are very influential and often
used in smaller organizations [6,14]. Even though the
methodology developed greatly over the last years, the
quality of CPGs is lagging behind [1,15,16]. A lack of
compliance with state of the art methodology for devel-
oping CPGs has been found, and hence the methodo-
logical quality of CPGs remained very similar over the
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last two decades [17,18]. Little is known about the guid-
ance for updating CPGs included in these handbooks
[19,20]. Therefore, we systematically reviewed CPGs
methodological handbooks to identify and describe the
methodological guidance about updating.

Methods
Search strategy
We conducted a systematic search in September 2013 in
MEDLINE (via PubMed, from 1966 onwards), using a com-
bination of free text terms (Clinical Practice Guidelines,
Clinical Guidelines, Guidelines, Methodolog*, Handbook*).
The search strategy is available as supplementary data
(Additional file 1). In addition, we searched: the data-
base of the Guidelines International Network (http://
www.g-i-n.net); the US National Guidelines Clearing-
house database (http://www.guidelines.gov); and the
website of institutions that reported to use a methodo-
logical handbook in a previous international survey con-
ducted by our group [12]. If necessary, we contacted
organizations to obtain the handbooks.

Eligibility criteria
We included methodological handbooks that provide
guidance on the updating process of CPGs. Handbooks
that exclusively report methodologies for developing
de novo guidelines were excluded. We included hand-
books regardless of their language or publication status.
When necessary, the handbook was translated.

Study selection
Two authors (RV, AJS) independently selected potential
handbooks by reviewing titles and abstracts, and finally
full text for a more detailed evaluation. Disagreements
were initially resolved by consensus, and if necessary,
with the help of a third author (PA-C).

Data extraction
Based on our previous experiences concerning updating,
including an international survey [12] a systematic review
[8] and additional relevant literature [5,6,9-11,14] we de-
veloped, reviewed, and piloted iteratively a case report
form (CRF). After consensus, the following items are in-
cluded in the CRF: characteristics of the handbook and
institution, group responsible for updating CPGs, strat-
egy for identifying new evidence, methodology for
assessing the need for an update, methods for the litera-
ture search, evidence selection, evidence assessment,
evidence synthesis, external review, and for the edition
and dissemination of the updated CPG. The CRF can be
made available upon request.
Two authors (RV, AJS) extracted independently the data

of the handbooks accepted for inclusion. Disagreements
were initially resolved by consensus, and if necessary, with

the help of a third author (PA-C). While extracting the
data, we considered a strategy to be specific if the hand-
book included a detailed methodology, enabling the reader
to conduct the suggested strategy. We considered a non-
specific strategy if not enough methodological guidance is
provided to facilitate an adequate approach.

Data analysis
We used descriptive statistics to analyze the extracted
data. We calculated absolute frequencies and propor-
tions for all items. In addition, we conducted a narrative
synthesis. Data analysis was performed using SPSS statis-
tical software, version 18.0 (SPSS INC., Chicago, IL,
USA). By consensus of two authors (RV, AJS), we col-
lected relevant quotations within the themes included in
the handbooks and provide these in the free text area.

Results
Handbooks selection
We screened the titles and abstracts of 1,992 references
(Figure 1). We selected 94 articles for full-text review.
Thirty-eight articles were excluded because they were
not methodological handbooks. Additionally, ten hand-
books were excluded because they exclusively focused
on developing de novo CPGs. We could not locate eight
articles and one article was a summary of an included
handbook. Two handbooks were excluded because a
more recent version was included. Additional file 2 pro-
vides an overview of the excluded documents. Finally,
we included thirty-five handbooks (Additional file 3)
[5,6,14,21-52].

Handbooks characteristics
In total, 48.6% of the included handbooks are developed
by institutions based in Europe [5,6,14,21-34] mostly
being public institutions (57.1%) (Table 1) [5,6,14,22-
26,28,31,35-43]. One handbook (2.9%) addresses specif-
ically the methodology of updating CPGs [5]; the others
(97.1%) focus mainly on developing de novo CPGs, and
include variable degrees of information about updating
[6,14,21-52]. Fourteen handbooks (40.0%) are published
between 2005 and 2010 [5,21,23,26,30,32,34,39,40,43,
44,46,48,50].

Updating group
The persons responsible for updating the CPG are speci-
fied in twelve handbooks (34.3%). Seven handbooks
(20.0%) state that the updating group should have a simi-
lar structure to the group that contributed to developing
the CPG [6,14,23,30,37,44,45]. Four handbooks (11.4%)
state that the group, responsible for updating the CPG,
should be tailored to the new scope of the guideline
[5,38,39,41].
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Time between updates
Twenty-five (71.4%) of the included handbooks recom-
mend a time frame between publishing a CPG and com-
mencing an updating process (Table 2), with two to three
years being the most frequently recommended (40.0%)
[5,6,14,22,27,28,30-32,37,39,41,45,46]. Furthermore, three
handbooks (8.6%) suggest a time frame of less than one
year [33,34,44], and eight handbooks (22.9%) include a
four to five year time frame [24,36,38,42,43,47-49].

Identification of new relevant evidence
Eleven handbooks (31.4%) provide guidance on how to
identify new relevant evidence. Of these eleven hand-
books, six (17.1%) suggest using opinions or experiences
from experts, users, or members of the original deve-
lopment group for identifying new relevant evidence
[5,14,23,37,43,46]. Five handbooks (14.3%) provide guid-
ance on conducting limited searches to identify new
relevant evidence [5,37-39,47]. Furthermore, two hand-
books (5.7%) propose the editorial board to have peri-
odic meetings to discuss topics with experts [32,33].
One handbook (2.9%) suggests collecting alerts to iden-
tify newly published articles [5]. Externally reviewing the
CPG by experts, who were not involved in developing
the CPGs, is recommended by one handbook (2.9%)
[47]. Two other handbooks (5.7%) provide a ‘non-spe-
cific strategy’ and only emphasize the importance of
identifying new relevant evidence (Table 2) [23,28].
Figure 2 shows examples of relevant passages included
in the handbooks.

Assessment of the need for an update
The methodology of assessing the need for an update
is described in eight handbooks (22.8%). Six of them
(17.1%) give guidance on how to assess the importance
and relevance of the new evidence, the disagreement be-
tween the new evidence and current recommendations,
and whether the new knowledge is not yet included
[5,6,23,38,43,49]. Two handbooks (5.7%) recommend ex-
pert judgment to assess the need for an update [38,40].
Producing and regularly updating evidence summaries
and assessing the need for an update with these summar-
ies are described in one handbook (2.9%) (Figure 2) [32].

Updating recommendations
Eight handbooks (22.9%) provide guidance on what type of
update is required in specific situations, by making a dis-
tinction between partial or full updates (Table 2) [5,6,14,
33,37,38,43,44].
Guidance for conducting a literature search strategy is

included in seventeen handbooks (48.6%). Eight of them
(22.8%) include guidance to adjust the original search
strategy [5,6,14,24,26,27,37,43]. Four handbooks (11.4%)
provide guidance on what kind of evidence to search for,
including evidence based guidelines, health technology
assessments, systematic reviews, and randomized con-
trolled trials [14,27,38,41]. Two handbooks (5.7%) recom-
mend to include a medical librarian or research officer in
the team to conduct the literature searches [41,48]. Using
multiple databases, e.g., MEDLINE and Cochrane Library,
in the search strategy is recommended by two handbooks

Figure 1 Flow chart of the screening literature process.

Vernooij et al. Implementation Science 2014, 9:3 Page 3 of 9
http://www.implementationscience.com/content/9/1/3



(5.7%) [41,43]. Furthermore, six handbooks (17.1%) suggest
using the original strategy used for the development of the
original guideline (Table 2, Figure 2) [23,28,34,40,44,50].
Eleven handbooks (31.4%) provide guidance for select-

ing adequate evidence in the updating process. Three
handbooks (8.6%) provide specific guidance on how to dis-
card irrelevant information [5,14,44]. Eight handbooks
(22.9%) refer the reader to the development process for
guidance on evidence selection [6,27,28,34,37,38,48,50].
Guidance for evidence assessment is provided in thir-

teen handbooks (37.1%). The assessment of the available
evidence on the consistency, directness, validity or reliabil-
ity is described in four handbooks (11.4%) [14,37,43,48].
Using critical appraisal frameworks, like OstFLCritica, is
recommended in one handbook (2.9%) (Figure 2) [5].
Eight handbooks (22.9%) recommend the same original
development strategy [6,23,27,28,34,38,44,50].

Table 1 Characteristics of institutions and handbooks
Institution characteristics

n (%)

Continent

Europe 17 48.6

North America 12 34.3

Oceania 4 11.4

International 2 5.7

Type of organization

Public institution 20 57.1

Scientific society 9 25.7

Private organism 3 8.6

Other (Federal institute, NGO) 3 8.6

Number of years developing guidelines

≤10 years 10 28.6

10 – 20 years 19 54.3

>20 years 6 17.1

Number of guidelines published

≤5 per year 22 62.9

>5 per year 8 22.9

Unknown 5 14.3

Handbook characteristics

Type of handbook

Development CPG handbook 34 97.1

Update CPG handbook 1 2.9

Publication date

Before the year 2004 8 22.9

Between 2005 – 2010 14 40.0

Between 2011 – 2013 8 22.9

Unknown 5 14.3

Table 2 Guidance reported in the included handbooks
Group responsible for updating CPG

n (%)

Are the participants in the updating group specified?

Yes 12 34.3

No 23 65.7

What members do the updating group consist of?

Similar to the development team 7 20.0

Updating group specifically defined 4 11.4

Not defined 24 68.6

Identification of new evidence

Time frame for updating

≤1 year 3 8.6

2-3 years 14 40.0

4-5 years 8 22.9

No specific time frame indicated 10 28.6

Identification of new evidence

Specific strategy 9 25.7

Non specific strategy 2 5.7

Not defined 24 68.6

Assessment of the need for an update

Assessment of the need for an update

Specific strategy 8 22.8

Not defined 27 77.1

Updating strategy

Distinction between different updates (partial / full)

Yes 8 22.9

No 27 77.1

Literature search

Specific strategy 11 31.4

Similar to the development process 6 17.1

No strategy defined 18 51.4

Evidence selection

Specific strategy 3 8.6

Similar to the development process 8 22.9

Not defined 24 68.6

Evidence assessment

Specific strategy 5 14.3

Similar to the development process 8 22.9

Not defined 22 62.9

Evidence synthesis

Specific strategy 3 8.6

Similar to the development process 5 14.3

Not defined 27 77.1
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Similarly, guidance for the evidence synthesis is de-
scribed in eight handbooks (22.9%). Three handbooks
(8.6%) recommend producing evidence tables including
the characteristics of included studies, quality of ran-
domized trials, results for continuous outcomes, and re-
sults for dichotomous outcomes [14,43,48]. Moreover,
five handbooks (14.3%) direct the reader to the section
with guidance for evidence synthesis used for developing
de novo CPGs [5,6,34,44,50].

Guidance for an external review of the updated CPG is
described in thirteen handbooks (37.1%). Five handbooks
(14.3%) describe the process of external reviewing the up-
dated CPG by multiple external reviewers [37,43,45,47,48].
Furthermore, two handbooks (5.7%) provides ‘non-specific
guidance’ for conducting an external review of the updated
CPG [28,38]. Six handbooks (17.1%) refer to the guidance
described in the section of developing de novo CPGs
[5,6,27,34,44,50].

Edition and dissemination
Two handbooks (5.7%) suggest to post a notification on
the website of the institution whenever the need for
an update is confirmed [28,29]. Five handbooks (14.3%)
include a specific strategy for indicating the changes
made in the update (Table 2, Figure 2). These hand-
books recommended actions to identify the main
changes in the update without any difficulty, including
a table of updated evidence, summary reports, or high-
light the updated parts in the text with a red font
[5,32,33,37,47].
Three handbooks (8.6%) provide guidance on how to

publish and disseminate the updated CPG. All three of
them include methods to disseminate the updated CPG
as widely as possible by publishing in relevant indexed
journals [5], disseminate within the patient organization
of the specific disease [48], or working together with

Table 2 Guidance reported in the included handbooks
(Continued)

External review

Specific strategy 5 14.3

Similar to development process 6 17.1

Non specific strategy 2 5.7

Not defined 22 62.9

Edition and dissemination

Indication of changes

Specific strategy 5 14.3

Not defined 30 85.7

Dissemination of the updated CPG

Specific strategy 3 8.6

Not defined 32 91.4

Identification of relevant new evidence:
“¨All comments received on published SIGN guidelines, or information on important 
new evidence in the field, or evidence of impacts on equality groups are fed back to 
the guideline development group, either for immediate response or for more 
detailed consideration on review of the guideline.”14

¨The editorial board meets once a month, and at every meeting, one speciality or a 
group of topics are discussed with 1-3 top experts on the field invited to attend.¨ 32

Assessment of the need for an update:
¨The editorial team produces and updates evidence summaries continuously, and 
whenever the evidence summaries give rise to updates to the guidelines, the 
guidelines are updated.¨ 32

¨At this point, the group should determine the extent of the update required. In 
addition, the composition of the group should be reassessed based on the planned 
extent of the update.¨ 38

Updating process:
¨An update search is carried out looking for evidence based guidelines, HTAs, and 
systematic reviews produced since publication of the last version of a guideline. 
These searches are based on the key questions and search strategies used in the 
original guidelines.¨14

¨Use of critical appraisal files like: OstFLCrítica, the free-access critical appraisal  
files IT application of Osteba.¨ 5

Edition and dissemination:
“In EBM Guidelines, updated content appears in red font for 6 months after the 
update was made.”32

“Publish the changes using different methods: publishing in relevant indexed 
journals and/or the journals of the societies involved, indexing in their own website 
or in other international sources like the National Guideline Clearinghouse (NGC).” 5

•

•

•

•

•

•

•

•

Figure 2 Box of relevant comments.
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public and private partners to reach specific groups and
individuals [43].

Discussion
We systematically reviewed 35 methodological hand-
books that provide some type of guidance on the updat-
ing process of CPGs. Our results show that overall the
updating guidance is poorly described. Crucial elements
in identifying new evidence, the assessment for the need
for an update and the updating strategy itself, are gener-
ally lacking or include solely a reference to the deve-
lopment process. Our findings resonate with previous
findings that suggest that there is a need for rigorous
international guidance for updating CPGs [8,14].
Figure 3 summarizes an updating process framework

for CPGs based on a previous systematic review from
our group and the results of the present study [8]. The
process of updating a CPG starts with assembling a
group responsible for updating the CPG. However, we
found that the majority of the institutions (65.7%) do
not include any information about this first step. There
is no clear consensus on who should participate in an
updating process and, consequently different organiza-
tions use different strategies, depending on the charac-
teristics of the organization and type of update. An
updating working group, should consist of individuals
with a background in methodology and experts in the
field of interest, just as the original guideline group [5].

New developments in the clinical area, such as new
technologies, might require including additional mem-
bers with different expertise.
The actual updating process starts with identifying

new relevant evidence. Currently, the period between
the last publication of the CPG and starting the updating
process (time frame) is frequently determined at the
time of publication. The majority of the handbooks
(62.9%) include a fixed time frame from two to five
years, consistent with the results of previous research by
Shekelle et al. [13]. This study including a sample of 17
guidelines, estimated that approximately one-half of the
CPGs will be outdated after 5.8 years (95% CI: 5.0 – 6.6),
and 10% are obsolete after 3.6 years (95% CI: 2.6 – 4.6)
[13]. However, these average estimates can be misleading
as CPG deteriorating speed is highly topic-specific, with
some fields with rapid developments requiring more
frequent surveillance for new evidence than others.
Suboptimal time frames are likely to result in guidelines
becoming obsolete or inefficient use of resources.
After identifying new relevant evidence, an assessment

of the effect of this new evidence should be conducted,
determining the need for an update [5,9-11]. We believe
that this process is best conceptualized as a two-stage
process because these are two independent stages with
identifying possible new relevant evidence as first step,
and, subsequently, deciding whether the identified evi-
dence this evidence alters the validity of the current

Figure 3 The updating process of CPGs.
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recommendations as second step. However, at the
moment, formal explicit procedures for assessing the
need for an update are not available, with most of the
included handbooks (77.1%) not providing explicit
methods for assessing the need for an update.
When the need for an update is confirmed, the new

evidence has to be incorporated in the current recom-
mendations. However, less than one-half of the included
handbooks state specific methods for this process. Previ-
ous studies suggest a model of assessing the need for an
update using expert opinion, focused literature reviews,
and consensus meeting [11,13]. A reference to the devel-
opment process, often included in the evaluated hand-
books, is not enough because the aim of any update
should be to incorporate new evidence in the context
of previous recommendations. More specific methods
should be included in the handbooks.
A further problem is that several institutions use dif-

ferent terminology and consequently bring further con-
fusion. Some institutions use the term ‘monitoring’ for
the identification of new evidence and assessment of the
need for an update, often within an abridged time frame
[5,14,32,33,37,43,44,52]. In addition, the term ‘dynamic
updating’ and ‘living guideline’ is used indistinctively,
suggesting that CPGs are updated promptly and are
always up-to-date [14,40,46]. Nevertheless, none of these
handbooks provide guidance for conducting these pro-
cesses and there is no consensus on when a guideline
starts being dynamic or can be considered as a living
guideline (Figure 3). We suggest avoiding these terms
because it solely reflects the aspect of time between two
versions. In Figure 3, we include a proposal regarding
consistent terminology. Further research and consensus
is needed in the international community about coher-
ent terminology.
Our study is, as far as we know, the first study to

examine the guidance about the updating process pro-
vided by CPG methodological handbooks. Our work has
several strengths. We conducted a systematic and ex-
haustive search that included main databases, clearing-
houses, and several institutions identified by a previous
survey [12]. In addition, we contacted several organiza-
tions to retrieve non-published handbooks; therefore we
believe that we included most of the existing handbooks.
We independently performed eligibility and data extrac-
tion with a CRF developed and piloted by a group with
extensive experience in the field.
Our study, however, might be subject to some limita-

tions. It is possible that, after our extensive literature
search, we did not identify all available handbooks because
some are not indexed nor published, and only used for in-
house purposes. However, unpublished handbooks are
likely to be of lower quality. If this is the case, it would
imply that we overestimated the quality of the updating

guidance, further strengthening our conclusions. Finally,
the reported methods in handbooks might not reflect the
actual updating in CPGs. However, we believe that this is
unlikely given previous results of our international survey
with CPG developers [12].

Conclusion
Our work shows that updating guidance included in
CPGs methodological handbooks is overall of poor qual-
ity. CPGs developers should provide more explicit and
rigorous guidance and standardize the terminology used.
This could, consequently, lead to a more optimal updat-
ing process of CPGs, and ultimately, to valid trustworthy
guidelines.
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5.2 Article 2: “Reporting Items for Updated Clinical Guidelines: Checklist for the 
Reporting of Updated Guidelines (CheckUp)” 

 

5.2.1 Summary of the results. 

The initial version of the checklist, that was developed through brainstorming and considering 

the relevant literature, included 13 items in the following 7 domains: updating rationale, scope 

and purpose of the updated CG, participants in the updating panel, CoI, updating 

methodology, differentiating original and new information, and the reasons for changes in the 

recommendations [117]. 

 

In the assessment of updated CGs with the initials version of the checklist, no new additional 

items emerged. Consequently, we conducted 13 semi-structured interviews, at which point 

data-saturation was reached. As a result, we modified five items and added four new items. 

Afterwards, with a revised version of the checklist, we conducted a Delphi consensus survey, 

in which all members of the development panel (n=33) were invited to participate. In the first 

round, the participants provided substantial feedback on various items, their explanation, and 

the accompanying examples. Afterwards, in the second and third round of the Delphi survey, 

respectively, the amount of feedback decreased and in the third round general consensus was 

reached regarding all items, explanations, and examples.  

 

In the external review, 53 CG methodologists participated and provided comments that 

improved mostly the writing style of the items, explanations, and examples. However, no 

substantial modifications were made. Finally, for the last part of the external review, we 

conducted semi-structured interviews with 10 CG users, when data-saturation was reached 

and here neither new items nor modifications were proposed. At this phase, the Checklist for 

the Reporting of Updated Guidelines (CheckUp) was completed and the final version was 

approved at the G-I-N 2015 conference by the participants of the workshop regarding 
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updating CGs. CheckUp includes 16 items in three domains: 1) presentation, 2) editorial 

independence, and 3) the methodology of the updating process (Table 4) [117]. 

 

Table 4: Final version of CheckUp 

Item Assessment 

Reported 

on page 

number 

Notes 

1. The updated version can be distinguished from 

the previous version of the clinical guideline. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

2. The rationale for updating the clinical guideline 

is reported. 
� Yes 

� No 

� Unclear 

� Not applicable 

  

3. Changes in the scope and purpose between the 

updated and previous version are described and 

justified. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

4. The sections reviewed in the updating process 

are described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

5. Recommendations are clearly presented and 

labelled as new, modified, or not changed. Deleted 

recommendations are clearly noted. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

6. Changes in recommendations are reported and � Yes   
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justified. � No 

� Unclear 

� Not applicable 

7. The panel participants in the updated version 

are described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

8. Disclosures of interests of the group responsible 

for the updated version are recorded. 
� Yes 

� No 

� Unclear 

� Not applicable 

  

9. The role of the funding body for the updated 

version is identified and described. 
� Yes 

� No 

� Unclear 

� Not applicable 

  

10. The methods used for searching and identifying 

new evidence in the updating process are 

described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

11. The methods used for evidence selection in the 

updating process are described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

12. The methods used to assess the quality of the 

included evidence in the updating process are 

described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

13. The methods used for the evidence synthesis in � Yes   
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the updating process are described. � No 

� Unclear 

� Not applicable 

14. The methods used for externally reviewing the 

updated version are described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

15. The methods and plan for implementing the 

changes of the updated version in practice are 

described. 

� Yes 

� No 

� Unclear 

� Not applicable 

  

16. The plan and methods for updating the new 

version in the future are reported. 
� Yes 

� No 

� Unclear 

� Not applicable 

  

 

5.2.2 Copy of article 2. 
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Abstract

Background

Scientific knowledge is in constant development. Consequently, regular review to assure

the trustworthiness of clinical guidelines is required. However, there is still a lack of preferred

reporting items of the updating process in updated clinical guidelines. The present article

describes the development process of the Checklist for the Reporting of Updated Guidelines

(CheckUp).

Methods and Findings

We developed an initial list of items based on an overview of research evidence on clinical

guideline updating, the Appraisal of Guidelines for Research and Evaluation (AGREE) II

Instrument, and the advice of the CheckUp panel (n = 33 professionals). A multistep process

was used to refine this list, including an assessment of ten existing updated clinical guide-

lines, interviews with key informants (response rate: 54.2%; 13/24), a three-round Delphi

consensus survey with the CheckUp panel (33 participants), and an external review with

clinical guideline methodologists (response rate: 90%; 53/59) and users (response rate:

55.6%; 10/18). CheckUp includes 16 items that address (1) the presentation of an updated

guideline, (2) editorial independence, and (3) the methodology of the updating process. In

this article, we present the methodology to develop CheckUp and include as a supplemen-

tary file an explanation and elaboration document.

Conclusions

CheckUp can be used to evaluate the completeness of reporting in updated guidelines and

as a tool to inform guideline developers about reporting requirements. Editors may request

its completion from guideline authors when submitting updated guidelines for publication.

Adherence to CheckUp will likely enhance the comprehensiveness and transparency of
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clinical guideline updating for the benefit of patients and the public, health care profession-

als, and other relevant stakeholders.

Background

Trustworthy clinical guidelines aim to assist decision making by providing recommendations
that are informed by the best available evidence and include an assessment of the benefits and
harms of alternative care options [1,2]. Because of the continuous emergence of new research
evidence (i.e., changes in available interventions, effects, or cost) [3], appropriate updating to
maintain the trustworthiness of clinical guidelines is challenging since it requires regular sur-
veillance and reviewing of the new evidence [4,5].

Updating clinical guidelines is a process that includes different stages: (1) prioritisation of
candidate guidelines or recommendations to update [6], (2) identification of new scientific evi-
dence [3,6–8], (3) assessment of the need to update [3,6,9], (4) updating the recommendations
[6,10–12], and (5) publication of the updated guideline [6,13]. However, there is no consensus
about what is the optimal methodology to operationalise each of these steps or how to report
on the process [5,14,15,16]; the available guidance from guideline institutions is suboptimal
[17,18].

Trustworthiness standards for guidelines have been published by both the Institute of Med-
icine (IOM) and the Guidelines International Network (G-I-N) [1,2]. Additionally, instru-
ments are available for assessing the quality of clinical guidelines, such as the Appraisal of
Guidelines for Research and Evaluation (AGREE) II Instrument [19], while others, such as the
GIN-McMaster Guideline Development Checklist [20], support developing and implementing
trustworthy clinical guidelines. However, guideline updating requires some different method-
ological considerations and unique communication procedures. Currently, none of the exist-
ing tools address these issues.

To address this gap, in a partnership of the Iberoamerican Cochrane Centre (www.
cochrane.org), the AGREE Collaboration (www.agreetrust.org), and the G-I-N Updating
Guidelines Working Group (www.g-i-n.net/working-groups/updating-guidelines), we have
developed the Checklist for the Reporting of Updated Guidelines (CheckUp). This article
about CheckUp is targeted at guideline developers and users of guidelines. In the article, we
present the methodology of the development process and the final checklist. In a supplemen-
tary file, we present explanations and examples for each item (S1 Appendix).

Methodology

For reporting the development process of CheckUp, we followed Enhancing the QUAlity and
Transparency Of health Research(EQUATOR) and Moher’s criteria [21,22]. The development
of CheckUp consisted of four phases: (1) panel selection, (2) generation of the initial checklist,
(3) optimisation of the checklist, and (4) approval of the final checklist (Fig 1).

Panel Selection

To advise on the development of the CheckUp, a panel comprising individuals with relevant
experience in clinical guideline development and updating and/or in systematic reviews/guide-
lines research methodology was convened. Invited panel participants were identified based on
a review of the main authors in the field, as well as the AGREE Trust (www.agreetrust.org) and

PLOS Medicine | DOI:10.1371/journal.pmed.1002207 January 10, 2017 2 / 14
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the G-I-N (www.g-i-n.net) members. The purpose of the panel was to provide expert advice
during the development process and to participate in the Delphi survey. A core group
(RWMV, PAC, MB, and LMG) was established to design the protocol and provide more time-
sensitive and operational advice.

Generation of the Initial Checklist

The core group first developed an initial list of items—including explanation and examples—
through brainstorming and discussion, taking into account (1) research evidence in the field
[15,16,18], (2) the AGREE II Instrument [19], and (3) the panel experience. We used three
core updating publications as a starting point from which the initial version of the checklist
was generated [15,16,18]. These studies include an overview of the available guidance from
guideline methodological handbooks [18], a systematic review of the published methodologi-
cal research [16], and an international survey about the experiences of the main guideline
developers [15].

Fig 1. Checklist development process. Abbreviation: AGREE, Appraisal of Guidelines for Research and
Evaluation.

doi:10.1371/journal.pmed.1002207.g001
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Optimisation of the Checklist

We optimised the initial checklist through a multistep process that included an assessment of
existing updated clinical guidelines, semistructured interviews, a Delphi consensus survey, and
an external review with clinical guideline methodologists and users (Fig 1).

Assessment of updated clinical guidelines. We piloted the initial checklist among a
convenience sample of updated clinical guidelines to assess the used terminology, to identify
missing items, and as a first step to explore its face validity. We included updated clinical
guidelines that were (1) developed by G-I-N members, (2) published in English or Spanish,
and (3) published between 2011 and 2013. We searched the G-I-N library (www.g-i-n.net) and
the National Guideline Clearinghouse (www.guidelines.gov). Two reviewers (RWMV and
SPS) applied the checklist, solving disagreements by consensus. The core group discussed the
results and refined the initial list of items.

Semistructured interviews. To refine the checklist and to identify missing items, we con-
ducted semistructured interviews with clinical guideline experts. We chose a convenience sam-
ple of participants, outside the CheckUp panel, with (1) experience in updating clinical
guidelines, defined as having participated in the updating process of at least one clinical guide-
line over the past year, and (2) fluency in English. We identified the participants by contacting
professionals associated with G-I-N or researchers in the field. When someone did not
respond or could not participate, a new person was recruited. We continued to recruit partici-
pants and collect data until data saturation was achieved.

In each interview, participants were asked about their experiences and challenges in updat-
ing clinical guidelines. Subsequently, the participant was prompted by the interviewer
(RWMV) to reflect on the strengths, weaknesses, missing concepts, and redundancies in the
checklist. The interviews were audiotaped, and key themes were identified. The core group dis-
cussed the results and refined the list of items.

Delphi consensus survey. We reviewed the refined list of items through a Delphi consen-
sus survey [23], with all members of the CheckUp panel. The Delphi participants assessed the
inclusion, comprehensiveness, clarity, and coverage of each item and tried to identify poten-
tially additional items for the checklist.

Using a seven-point Likert scale (one meaning strongly disagree and seven meaning
strongly agree) [24], we asked participants to rate whether the item should be included in the
checklist. For each item, participants were asked whether their perceptions of (1) the complete-
ness, (2) the usability, and (3) the quality of a clinical guideline would be influenced if the item
was reported. We included a free text box for suggestions to modify the items, the explanation,
or the examples. We used online software to design the survey and to collect the responses
(www.surveymonkey.com).

We calculated the median score for inclusion, completeness, usability, and quality for each
item and classified them into (1) items with a median score of 0 to 3 points, which were
excluded; (2) items with a median score of 4 to 5 points or with substantial comments that
needed important revision, which were retained, modified, and further tested; and (3) items
with a median score of 6 to 7 points and without substantial comments, which were included
and not evaluated further in the following rounds.

One reviewer (RWMV) analysed the quantitative and qualitative results and suggested
potential solutions. The core group discussed the results and potential solutions and refined
the list of items accordingly. We continued with additional rounds until consensus for inclu-
sion or exclusion was reached and no more relevant comments were provided.

External review with clinical guideline methodologists. To evaluate the usability of the
checklist, we conducted a survey with clinical guideline methodologists who had experience in
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updating clinical guidelines, as measured by having participated in the updating process of at
least one clinical guideline over the past year. We also invited all of the G-I-N institutional
member contacts to participate in the external review. If the contact person was not able to
participate, we asked them to provide contact details of another expert working at the same
institution.

Using a seven-point scale (one meaning strongly disagree and seven meaning strongly
agree), we asked participants to rate the usability of each item and its influence on the confi-
dence in an updated clinical guideline if the item was reported. A free text option was included
for suggestions to modify the items, the explanation, or the examples. We used online software
to design the survey and to collect the responses (www.surveymonkey.com).

We calculated the median score for usability and confidence for each item. One reviewer
(RWMV) analysed the quantitative and qualitative results and suggested potential solutions.
The core group discussed the results and potential solutions and refined the list of items
accordingly.

External review with clinical guideline users. We conducted semistructured interviews
with clinical guideline users to evaluate the usability of the checklist. We engaged individuals
who were (1) health care professionals who used clinical guidelines in clinical practice and (2)
located in Canada, Spain, or the Netherlands. We identified the participants with the help of
the panel members. When someone did not respond or could not participate, a new person
was recruited. We continued to recruit participants and collect data until the information was
repeated and no new information emerged (data saturation).

For each interview, participants were asked whether reporting of the item in an updated
clinical guideline would increase their confidence in the guideline. The participant and inter-
viewer (RWMV) reviewed the checklist, and the participants were prompted to consider miss-
ing concepts, redundancy, and the usability of the checklist. The interviews were audiotaped,
and key themes were identified. The core group discussed the results and refined the list of
items.

Approval of the final checklist. The checklist was presented and discussed in a workshop
at the 2015 G-I-N Conference in Amsterdam. In this workshop, we asked the participants
whether the checklist was deemed adequate for assessment of the updated clinical guidelines
[25]. We also asked the participants to give an overall impression of the checklist. The core
group discussed the results and agreed on the final list of items.

Results

CheckUp Panel

Fifty-six potential individuals were invited to be part of the CheckUp Panel. In total, 33 profes-
sionals, 20 males and 13 females, (response rate: 58.9%, 33/56) confirmed their participation
(17 from Europe, 9 from South America, 5 from North America, and 2 from Oceania). The
primary role of the panellists was health care researcher (60.6%; 20/33), guideline developer
(30.3%; 10/33), and clinical guideline user (9.1%; 3/33).

Generation of the Initial Checklist

The initial checklist included 13 items within the following domains: updating rationale, scope
and purpose of the updated clinical guideline, participants in the updating panel, conflicts of
interest, updating methodology, differentiating original and new information, and reasons for
the changes in the recommendations.
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Optimisation of the Checklist

Assessment of updated clinical guidelines. Initially, we assessed a convenience sample of
ten updated clinical guidelines from the G-I-N library with the initial checklist [26–35]. The
items more frequently reported in the included clinical guidelines were related to the literature
search strategy (60%), the composition of the panel (50%), and the external review (40%). The
other checklist items (e.g., assessment for the need of updating, evidence selection, rationale
for updating, and rationale for changes) were reported in less than 20% of the included clinical
guidelines. No additional concepts or items emerged (Table 1).

Semistructured interviews. We conducted semistructured interviews with clinical guide-
line developers (5 from Europe, 5 from North America, and 3 from South America). In total,
we interviewed 13 participants, at which point saturation was reached. As a result, we modified
five items and added four new ones. The modifications were related to (a) differences in the
objectives, purpose, or aim between the original and updated version; (b) the identification of
new evidence; (c) the rationale for changing recommendations; and (d) the funding. The new
items were related to (a) the scope of the update (partial or complete), (b) the target audience,
(c) the changes in the recommendations, and (d) the plans and methodology reported to
update the clinical guideline (Table 1).

Delphi consensus survey. All the members of the CheckUp panel (n = 33) were invited to
participate in the Delphi consensus survey. Twenty-seven (82%) members participated in the
first Delphi round, thirty-one members (93.9%) in the second Delphi round, and all (100%)
members in the third and final round.

In the first round, the participants provided substantial feedback on various items, their
explanation, and the accompanying examples. This feedback triggered modification in the
order of the items, phrasing of the items, explanations, and examples (Table 1). All items met
the inclusion criteria, and no major comments were reported. The median score for whether
the participants believed that an updated clinical guideline would be more complete, usable,
and of higher quality whenever the item was reported was six for all questions.

Table 1. CheckUp: Stages of the optimisation process (objective, sample, and results by optimisation processes).

Stage Objectives Sample (n) Main Results

1. Assessment of
updated clinical
guidelines

• Assess whether the terminology was
consistent between the checklist and updated
clinical guidelines

• Identify items that were lacking in the
checklist.

• Updated clinical guidelines
(10).

• No items were modified.

• No new items were added.

2. Semistructured
interviews

• Explore challenges and issues regarding the
clinical guideline updating process.

• Identify items that were lacking in the
checklist.

• Clinical guideline updating
process experts (13).

• Five items had major modifications.

• Four new items were added.

3. Delphi consensus
survey

• Assess the inclusion, comprehensiveness,
clarity, and coverage of each item.

• Identify items that were lacking in the
checklist.

• Clinical guideline updating
process experts (33)
(CheckUp panel).

• All items, explanations, and
examples had minor modifications
regarding writing style.

• Two items were combined.

• No new items were added.

4. External review • Evaluate the usability of the checklist. • Clinical guideline
methodologists (53).

• All items, explanations, and
examples had minor modifications
regarding writing style.

• Clinical guideline users (10). • No items were modified.

doi:10.1371/journal.pmed.1002207.t001
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In the second round (n = 17 items), the amount of feedback was substantially smaller than
in the first round (Table 1). We merged some items, and the checklist was reduced to 16 items.
Again, all items met the inclusion criteria, and no major comments were reported. The median
score for whether the participants believed the clinical guideline would be more complete,
usable, and of higher quality was 7.0, 6.0, and 6.0, respectively.

In the third and last round, a general consensus was reached for all items, explanations, and
examples. The median score for item inclusion, completeness, usability, and quality was�6 in
all items (except for two items with a median score of 5.5 in the usability and quality question)
(Table 2).

External review. External review with clinical guideline methodologists. We conducted a
survey with 53 clinical guideline methodologists (53/59, response rate 90%). The median
scores of usability and confidence for each item were�6 (Table 3). Participants provided com-
ments that improved the writing style of the items, explanations, and examples (Table 1).

External review with clinical guideline users. We had conducted semistructured interviews
with 10 clinical guideline users (3 from Spain, 2 from the Netherlands, and 5 from Canada)
when saturation was reached. All participants acknowledged that all items were useful to evalu-
ate the reporting of the updating process in updated clinical guidelines. Neither new items nor
modifications were proposed (Table 1).

Table 2. Results of the Delphi survey (third round).

Item Median Score for
Inclusiona (0–7)*

Median Score for
Completenessb (0–7)*

Median Score for
Usabilityc (0–7)*

Median Score for
Qualityd (0–7)*

1. Distinguishing the updated and original version. 7 6 6 6

2. Reviewed and changed sections. 6 6 6 5

3. Presentation of new, modified, or not changed
recommendations.

7 6 6 6

4. Working group of the updating process. 6 6 5 6

5. Rationale for updating the guideline. 6 6 5 6

6. Differences in the scope and purpose between
the updated and the original guideline.

6 6 6 5.5

7. Reporting and justification of changes in the
recommendations.

6 6.5 6 6

8. Methods for searching and identifying new
evidence.

7 7 6 7

9. Methods for evidence selection. 6.5 7 6 7

10. Methods to assess the quality of the included
evidence.

7 6 6 6

11. Methods for evidence synthesis. 6 6 6 6

12. Methods and plan for implementing the
changes.

6 6 6 6

13. Methods for external reviewing. 6 6 5.5 6

14. Plan and methods for updating in the future. 6 6 5 6

15. Conflicts of interests of the updating group. 7 7 6 7

16. Role of the funding body. 6.5 6.5 6 6.5

aShould this item be included in the reporting checklist for updated clinical guidelines?;
bWhether this information was present or not would influence your perceptions of the completeness of the reporting of an updated clinical guideline;
cWhether this information was present or not would influence your perceptions of the usability of an updated clinical guideline;
dWhether this information was present or not would influence your perceptions of the quality of an updated clinical guideline.

* Seven-point Likert scale (0 meaning ¨strongly disagree¨ and 7 meaning ¨strongly agree¨).

doi:10.1371/journal.pmed.1002207.t002
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Final Checklist

The checklist includes 16 items that can be broadly categorised into three themes: (1) presenta-
tion (e.g., clinical guideline sections and recommendations), (2) editorial independence (e.g.,
the working group and funding), and (3) the methodology used (e.g., search strategy and evi-
dence synthesis) (Table 4). Those attending the presentation of the checklist workshop at the
G-I-N 2015 conference reviewed and agreed with the final version of the checklist.

Discussion

We developed CheckUp through a comprehensive development process, including the use of
systematic reviews, assessment of updated clinical guidelines, and engagement of the interna-
tional guideline community through semistructured interviews, a Delphi consensus survey,
and an external review.

Main Findings

Across the different processes, an alignment and consensus of opinion emerged between what
was documented in the literature and the expectations of clinical guideline developers, users,
and researchers in regards to what information ought to be reported in an updated clinical
guideline. CheckUp includes 16 items regarding the presentation of the updated clinical guide-
line, editorial independence, and the methodology used in the clinical guideline updating
process.

Table 3. Results of the external review with clinical guideline methodologists.

Item Median Score for
Usabilitya (0–7)*

Median Score for
Confidenceb (0–7)*

1. The updated version is distinguished from the previous version of the guideline. 6 6

2. The sections reviewed in the updating process are described. 7 6.5

3. The recommendations are clearly presented and labelled as new, modified, or no change.
Deleted recommendations are clearly noted.

6 6

4. The panel participants in the updated version are described. 6 6

5. The rationale for updating the guideline is reported. 6 6

6. Changes in the scope and purpose between the updated and original version are
described and justified.

6.5 6

7. Changes in the original recommendations are reported and justified. 6 6

8. The methods used for searching and identifying new evidence in the updating process are
described.

7 7

9. The methods used for evidence selection in the updating process are described. 7 7

10. The methods used to assess the quality of the included evidence in the updating process
are described.

7 7

11. The methods used for the evidence synthesis in the updating process are described. 6 6

12. The methods and plan for implementing the changes of the updated version in practice
are described.

5 5

13. The methods used for externally reviewing the updated version are described. 6 6

14. The plan and methods for updating the new version in the future are reported. 6 6

15. The conflicts of interests of the group responsible for the updated version are recorded. 7 7

16. The role of the funding body for the updated guideline is identified and described. 7 7

aThis item is useful to evaluate an updated clinical guideline;
bI have more confidence in an updated clinical guideline if this item is reported.

* Seven-point scale (0 meaning ¨strongly disagree¨ and 7 meaning ¨strongly agree¨).

doi:10.1371/journal.pmed.1002207.t003
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CheckUp was primarily developed to evaluate the completeness of reporting in updated
guidelines. Additionally, the tool can inform guideline developers about strategies for updating
clinical guidelines and their reporting requirements. An explanation and elaboration article
for the CheckUp is published as a supporting information article (S1 Appendix). CheckUp can
be used in several ways. The checklist can provide guidance to developers who update clinical
guidelines, by providing methodological principles that should be incorporated into the updat-
ing process, as well as strategies for reporting this information. The checklist can be applied by
users or appraisers of clinical guidelines to assess whether updated clinical guidelines align
with the CheckUp items. We suggest that a minimum of two reviewers assess the reporting of
the guideline updating process independently, with the help of a third reviewer if there is a
need of reaching consensus.

Our Results in the Context of Previous Research

Updating is a crucial part of maintaining the trustworthiness of clinical guidelines [1,2]. Since
clinical guidelines have a limited lifespan, updating clinical guidelines is crucial to maintain
the validity of the recommendations [3,9,36,37]. Although the importance of regular updating
has been recognised and clinical guidelines may have an “expiration date,” little research has
been conducted in the field so far [13,15–18]. Published standards for trustworthy guidelines
require the description of updating plans [1,2]; however, these standards do not provide spe-
cific guidance about the detailed reporting of the updating process of guidelines.

Strengths and Limitations

Our CheckUp proposal has several strengths. For the development process, we systematically
reviewed the evidence and followed EQUATOR and Moher’s criteria [21,22]. Also, by apply-
ing a formal consensus method (Delphi survey) and collecting experts’ opinions (semistruc-
tured interviews and external reviews), we reached a fair understanding of clinical guideline
methodologists’ and users’ perceptions about the updating of clinical guidelines. Finally, there
was fairly strong overall consensus during the development of CheckUp.

Our study has some limitations. We used consensus methods and convenience samples of
clinical guideline stakeholders. However, across the different processes, an alignment and con-
sensus of opinion emerged on what clinical guideline developers, users, and researchers expect
to see reported in updated clinical guidelines. Another potential limitation is that CheckUp
includes some items that may partially overlap with some items that are present in other
instruments [19,20]; however, we think this is a minor limitation as CheckUp differs for the
most part and has a very specific and differentiated goal. Finally, we did not collect potential
conflicts of interest in our panel.

Implications for Practice and Research

CheckUp can be used for multiple purposes. Firstly, guideline developers can use it both for
the reporting of their guidelines and to plan their updating processes. Guideline users can
assess the reporting of updated guidelines. Editors may request its completion from guideline
authors. CheckUp provides an overall picture of how complete the updating process is
reported in updated clinical guidelines. Being a reporting checklist, CheckUp does not evaluate
the quality of the updating processes, as there are no gold standards for this process. Currently,
the G-I-N Updating Guidelines Working Group (http://www.g-i-n.net/working-groups/
updating-guidelines) is undertaking an analysis of current guideline updating methods world-
wide. From this work, strategies or advice might come on how we might assess guideline
updating quality.
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There are currently no gold standards for guideline updating methodology. Nonetheless,
updating is key to ensuring trustworthy, implementable, and clinically relevant recommenda-
tions. Current guideline evaluation tools or guideline method resources (e.g., AGREE II, Grad-
ing of Recommendations Assessment, Development, and Evaluation (GRADE), IOM
Standards, and the like) are not simply transferable to the conceptual requirements of an
updated guideline. CheckUp addresses the gap: it has been supported by our study participants
and is a resource that complements (rather than competes with) the other high-quality tools
available in the guideline enterprise.

Further rigorous research in updating clinical guidelines is warranted, and we invite users
to comment on the items and the usability of CheckUp. It would be important to assess the
impact of CheckUp in the updating clinical guideline field over the next few years [16]. When
dynamic or living guidelines become a reality, [38] some adaptation of CheckUp could poten-
tially be necessary. Finally, the G-I-N Updating Guidelines Working Group will continue to
play a key role in this work and in moving forward the updating agenda in the clinical guide-
line enterprise.

Supporting Information

S1 Appendix. CheckUp: Explanation and elaboration of a checklist for the reporting of
updating clinical guidelines.
(DOCX)
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5.3 Article 3: “Updated clinical guidelines experience major reporting limitations” 

 

5.3.1 Summary of the results. 

We screened, in total, 1,465 references on the titles and abstracts and 216 references were 

included for full-text evaluation [118]. Finally, we included a total of 60 updated CGs, of 

which the majority was updated by a North-American scientific society or public institution. 

The majority of the included CGs addressed the management of a specific disease and the 

most common clinical area was oncology. 

 

Regarding the presentation domain, all CGs could be distinguished from the previous version 

and more than half reported the rationale for updating, changes in the scope and purpose, 

and the reviewed sections in the updating process. However, solely 27% (n=16) of the 

included CGs clearly labelled the recommendations as new, modified, or not changed, and 

38% (n=23) of the included CGs justified the changes in the recommendations. The majority 

of the CGs reported the required information for the editorial independence domain (i.e. 

panel participants and their CoI), however, half of the included CGs (n=30) reported the 

entity or the role of the funding body of the updating process. Finally, most of the included 

CGs reported the methodology for the search strategy, evidence selection, and assessment of 

the quality of the evidence. However, we found suboptimal reporting in the methods for 

synthesising the evidence, externally reviewing the CG, implementing the changes of the 

updated version in practice, and future updating of the CG.  

 

CGs developed by a European (median overall score: 8.1) or international institutions (median 

overall score: 7.8) had higher scores than North American or Asian institutions (both median 

overall score: 5.6, p=0.014). However, no differences between types of organisation, CG 

focus, or CG topic were found in the overall score. Finally, the agreement on the overall score 
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among the three reviewers on the overall score was excellent (ICC 0.88, 95%-CIU: 0.75 to 

0.95). 

 

5.3.2 Copy of article 3. 

  



RESEARCH Open Access

Updated clinical guidelines experience
major reporting limitations
Robin W.M. Vernooij1, Laura Martínez García1* , Ivan Dario Florez2,3, Laura Hildago Armas1, Michiel H.F. Poorthuis4,
Melissa Brouwers2,5 and Pablo Alonso-Coello1,6

Abstract

Background: The Checklist for the Reporting of Updated Guidelines (CheckUp) was recently developed. However,
so far, no systematic assessment of the reporting of updated clinical guidelines (CGs) exists. We aimed to examine
(1) the completeness of reporting the updating process in CGs and (2) the inter-observer reliability of CheckUp.

Methods: We conducted a systematic assessment of the reporting of the updating process in a sample of updated
CGs using CheckUp. We performed a systematic search to identify updated CGs published in 2015, developed by a
professional society, reporting a systematic review of the evidence, and containing at least one recommendation.
Three reviewers independently assessed the CGs with CheckUp (16 items). We calculated the median score per
item, per domain, and overall, converting scores to a 10-point scale. Multiple linear regression analyses were used
to identify differences according to country, type of organisation, scope, and health topic of updated CGs. We
calculated the intraclass coefficient (ICC) and 95% confidence interval (95% CI) for domains and overall score.

Results: We included in total 60 updated CGs. The median domain score on a 10-point scale for presentation was 5.8
(range 1.7 to 10), for editorial independence 8.3 (range 3.3 to 10), and for methodology 5.7 (range 0 to 10). The median
overall score on a 10-point scale was 6.3 (range 3.1 to 10). Presentation and justification items at recommendation level
(respectively reported by 27 and 38% of the CGs) and the methods used for the external review and implementing
changes in practice were particularly poorly reported (both reported by 38% of the CGs). CGs developed by a European
or international institution obtained a statistically significant higher overall score compared to North American or Asian
institutions (p = 0.014). Finally, the agreement among the reviewers on the overall score was excellent (ICC 0.88, 95% CI
0.75 to 0.95).

Conclusions: The reporting of updated CGs varies considerably with significant room for improvement. We recommend
using CheckUp to assess the updating process in updated CGs and as a blueprint to inform methods and
reporting strategies in updating.

Keywords: Checklist/standards, Guideline [publication type], Publishing/standards

Background
Clinical guidelines (CGs) are defined as ‘statements that
include recommendations intended to optimise patient
care, that are informed by systematic reviews of evidence
and an assessment of the benefits and harms of alternative
care options’ [1]. Scientific knowledge is in constant evo-
lution [2, 3]; therefore, surveillance of the new evidence is

required to ensure the trustworthiness of clinical guide-
lines (CGs) [4–8].
Updating CGs is an iterative process with a systematic

and explicit methodology that involves identifying and
reviewing new evidence not included in the original ver-
sion of a CG [9]. The fundamental stages of the updating
process are (1) prioritising of CGs and clinical questions
[10, 11], (2) identifying of new evidence [8, 12, 13], (3)
assessing the impact of the new evidence and decision to
update [4, 8], (4) reviewing and—if necessary—modifying
the recommendations [14–16], and (5) reporting up-
dated recommendations [17]. Currently, there is no
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consensus about the optimal methodology to maintain
CGs up-to-date [11, 18, 19].
The reporting of updated CGs is a process within an up-

dating strategy that communicates users about the
methods and changes in an updated CG [9]. So far, there is
limited guidance on the reporting of the updating process
[19]. To address this gap, we recently developed the
Checklist for the Reporting of Updated Guidelines
(CheckUp) [20]. The aim of CheckUp is to evaluate the
completeness of reporting in updated CGs [20]. CheckUp
can be used (1) to inform about strategies for updating
CGs and their reporting requirements (CG developers), (2)
to assess the reporting of updated CGs (interested CG
users), and (3) to complete as a publication requirement of
updated CGs (editors of scientific journals that publish
CGs) [20]. Although CheckUp has been already included
in some methodological handbooks and methodological
studies [21, 22], it has not been yet formally implemented.
To our knowledge, updated CGs have not been sys-

tematically reviewed to assess the completeness of
reporting the updating process. An overview of the
current status could be informative for the CG commu-
nity. Therefore, the objectives of our study were (1) to
assess the completeness of reporting the updating
process of updated CGs using CheckUp and (2) to ex-
plore the inter-observer reliability of CheckUp.

Methods
Study design
We conducted a systematic assessment of the reporting
of the updating process in a sample of updated CGs
using CheckUp. We followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guideline to the extent it was applicable to
our study [23].

Information sources and search strategy
We searched in MEDLINE (accessed through PubMed),
the G-I-N library (http://www.g-i-n.net), and the National
Guidelines Clearinghouse (NGC) (https://www.guidelines.-
gov) in August 2016 for updated CGs published during
2015. The search strategy can be found in Additional file 1.

Inclusion criteria
We included all updated CGs published in 2015 (as the
most recent year prior to publication of CheckUp) which
met the following criteria: (1) developed by a professional
society, (2) search strategy using at least one bibliographic
database, (3) reporting at least one recommendation, (4)
updated version of a previous version of the same CG (in-
cluding a reference to a previous version of the CG), and
(5) published in English.

Study selection
Two reviewers (RV, IDF, LHA, or MHFP) independently
screened the titles and abstracts to identify potentially
eligible references. We obtained the full-text articles of
the potentially eligible references for further assessment.
Disagreements were solved by consensus and, if neces-
sary, with the help of a third reviewer (LMG).

Data extraction
CheckUp is a checklist consisting of 16 items that exam-
ine the reporting of the updating process in updated
CGs [20]. CheckUp consists of three domains: (1) pres-
entation of the updated CG (6 items), (2) editorial inde-
pendence (3 items), and (3) the methodology of the
updating process (7 items).
Three reviewers (RV, IDF, LHA, or MHFP) independ-

ently evaluated each CG with CheckUp, and whenever
the included CGs referred to supplemental documents
(e.g. methodological manuals or appendices), these doc-
uments were reviewed for additional information.
Furthermore, we collected the following information

regarding: (1) the institution that updated the CG (name,
country, and type of organisation), (2) the scope of the
updated CG (diagnosis, management, prevention,
screening, or treatment), and (3) the health topic of the
updated CG.

Data analysis
We calculated summary statistics to provide quantitative
information about the institution that updated CGs and
CheckUp scores. We calculated item scores (absolute
frequencies and proportions) by summing up the up-
dated CGs that reported each item. We calculated do-
main scores (median and range) by summing up all
scores of the individual items for each domain: presenta-
tion of the updated CG (6 items), editorial independence
(3 items), and the methodology of the updating process
(7 items). Additionally, we calculated the overall score
(median and range) by summing up all scores of the in-
dividual items. Both domain scores and total scores were
converted to a 10-point scale.
To identify potential predictors, we used multiple linear

regression to test whether the overall score (dependent
variable) differed between CG institution’s country, type of
organisation, objective of the CG, and CG topic (independ-
ent variables).
We calculated the intraclass coefficient (ICC) with its

95% confidence interval (CI) as an indicator of the over-
all agreement between the three reviewers for each item.
According to the scale proposed by Landis and Koch,
the degree of agreement between 0.00 and 0.20 was con-
sidered poor, from 0.21 to 0.40 fair, from 0.41 to 0.60
moderate, from 0.61 to 0.80 substantial, and from 0.81
to 1.00 almost perfect [24].
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We accepted p values of less than 0.05 as significant.
We performed the analyses using SPSS version 22.0
(SPSS Inc., Chicago, IL, USA).

Results
Selection of updated clinical guidelines
The screening process is summarised in a flow diagram
(Fig. 1). We initially identified 1465 references and ex-
cluded 1249 references after examining their titles and
abstracts. We reviewed 216 full-text articles and excluded
156 references (Additional file 2). Finally, we included 60
updated CGs [25–84].

Characteristics of included clinical guidelines
Most institutions responsible for updating the CGs were
North American (61.7%; 37/60) and scientific/profes-
sional societies (46.7%; 28/60) or public institutions
(43.3%; 26/60) (Table 1). In total, 25 (41.7%; 25/60) of
the included CGs addressed the management of a spe-
cific disease. Other CGs address solely the treatment
(25.0%; 15/60), screening (15.0%; 9/60), diagnosis (11.7%;
7/60), or prevention (6.7%; 4/60) of a healthcare prob-
lem. The clinical area of the included CGs varied widely,
with oncology (26.7%; 16/60) the most common.

Domain scores
Presentation of the updated CG
All of the included updated CGs could be distinguished
from their predecessors since this was one of the eligibil-
ity criteria. The included CGs often used the term ‘up-
date’, ‘version’, or the year of publication (i.e. 2015) in
their title (Table 2, Fig. 2).
More than half of the updated CGs included the ra-

tionale for updating (61.7%; 37/60), described changes in
the scope and purpose between the updated CG and its
predecessor (56.7%; 34/60), and reported the reviewed
sections (66.7%; 40/60) (Table 2, Fig. 2).
At the recommendation level, 26.7% (16/60) of the in-

cluded CGs clearly labelled the recommendations as
new, modified, or not changed, and 38.3% (23/60) justi-
fied the changes. The justifications for changes com-
monly included a description of the new evidence that
triggered the change in the recommendation and the
changes between the new and old version of the recom-
mendations (Table 2, Fig. 2).
The median score of the presentation domain on a 10-

point scale was 5.8 (range 1.7 to 10), and the agreement
among the three reviewers was adequate (ICC 0.854;
95% CI 0.701 to 0.941) (Table 3).

Fig. 1 Flow diagram of the screening process
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Editorial independence
Almost all included CGs described the panel participants
in the updated version (95.0%; 57/60) and their respect-
ive conflicts of interest (96.7%; 58/60) (Table 2, Fig. 2).
However, half of the updated CGs did not report the en-
tity and/or the role of the funding body that financed
the updated version (50.0%; 30/60).
The median score of the editorial independence do-

main on a 10-point scale was 8.3 (range 3.3 to 10), and
the agreement among the three reviewers was adequate
(ICC 0.724; 95% CI 0.534 to 0.860) (Table 3).

Methodology of the updating process
Most of the included CGs reported the methods used for
searching and identifying new evidence (81.7%; 49/60),
selecting the evidence (78.3%; 47/60), and assessing the
quality of the included evidence (76.7%; 46/60) (Table 2,
Fig. 2). However, the methods for synthesising the evi-
dence (46.7%; 28/60), external review (38.3%; 23/60),
implementing the changes of the updated version in prac-
tice (38.3%; 23/60), or updating the new version (40.0%;
24/60) were reported less often in the included CGs.

The median score of the methodology domain on a
10-point scale was 5.7 (range 0 to 10), and the agree-
ment among the three reviewers was adequate (ICC
0.886; 95% CI 0.771 to 0.952) (Table 3).

Overall score
The median overall score on a 10-point scale was 6.3
(range 3.1 to 10), and the agreement among the three re-
viewers was adequate (ICC 0.880; 95% CI 0.749 to 0.952)
(Table 3).
CGs developed by a European or International institu-

tion obtained a higher overall score compared to North
American or Asian institutions (p = 0.014) (Table 4). No
significant differences in the overall score were found
between CG differing in the type of organisation, scope,
or topic.

Discussion
Main findings
Our study is the first systematic assessment of the
reporting of the updating process in updated CGs using
CheckUp. The presentation and methodology domains
were reported less completely than the editorial inde-
pendence domain. Particularly, the items regarding the
presentation and justification of the updating process at
recommendation level and the methods used for evi-
dence synthesis, external review, implementing, and
future updating were poorly reported. Both the domains
and overall scores of the included CGs were highly vari-
able. We identified only two (3.3%) CGs with a perfect
score (10-point overall score 10) [60, 74].
We observed an adequate ICC reliability between the

three reviewers. The lowest ICC was found for the edi-
torial independence domain, but the ICC domain score
was still considered adequate. This was mainly due to
some CGs that reported the panel participants and their
conflicts of interest for those that were responsible for
updating the CG; however, they failed to report the same
information for those who were responsible for develop-
ing the preceding CG.

Our results in the context of previous research
Presentation of updated CGs
Previous research showed that there was no clear im-
provement in the reporting or methodological quality after
updating systematic reviews [85]. Similarly, Hasenfield et
al. found that updated CGs were of worse methodological
quality compared to their previous version [86]. Few stud-
ies have evaluated the optimal presentation formats of
CGs in general [87, 88]. Similarly, regarding the updating
process of CGs, a wide variability in the formats used to
present updated recommendations has been reported by
our group [17]. In the field of systematic reviews, New-
berry et al. [89] evaluated different formats for presenting

Table 1 Characteristics of the updated clinical guidelines

n (%)

Institution

Country

− North America 37 (61.7)

− Europe 17 (28.3)

− Asia 4 (6.7)

− International 2 (3.3)

Type of organisation

− Scientific/professional society 28 (46.7)

− Public institution 26 (43.3)

− Other (Federal institute, NGO) 6 (10.0)

Updated clinical guidelines

Scope

− Management 25 (41.7)

− Treatment 15 (25.0)

− Screening 9 (15.0)

− Diagnosis 7 (11.7)

− Prevention 4 (6.7)

Health topic

− Oncology 16 (26.7)

− Public health 5 (8.3)

− Internal medicine 3 (5.0)

− Mental health 3 (5.0)

− Others 33 (55.0)
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the results of updated systematic reviews. One of their
conclusions was that different interest groups have differ-
ent information needs. For example, health managers pre-
ferred to have access to all data and the analysis of a
systematic review (the original and the updated), whereas
clinicians prefer a synthesis that clearly shows what has
been changed [89].
In our study, we have identified that, in particular, the

presentation of updated recommendations is not opti-
mal, with recommendations often not presented or not
clearly labelled as new, modified, or not changed. This
might confuse readers who might not be able to identify
which recommendations are updated and which ones re-
main identical. Additionally, the modifications con-
ducted in recommendations are often not described nor
justified.

Reporting the editorial independence
The same principle regarding editorial independence for
developing new CGs should be applied to the updating
process [90]. Previous studies, in which the quality of CGs
was reviewed with the Appraisal of Guidelines for Re-
search and Evaluation II (AGREE II) instrument, have ob-
served low scores in the domain of editorial independence

[91, 92]. We found similar results for the source of fund-
ing. However, most of the included updated CGs in our
study reported the panel members and their conflicts of
interest.

Reporting the methodology of the updating process
Until now, most of the methodological research regarding
the updating process of CGs concerned the identification
and assessment of new evidence (described commonly as
the surveillance process) [18]. However, the complete up-
dating process, including the presentation and justification
of the updating process at recommendation level, has re-
ceived less attention. CG developers possibly assume that
the complete updating process is equal to the development
process of the initial CG [19]. This could explain why the
items that have a certain overlap with the development
process (i.e. search strategy, evidence selection, and quality
assessment) have higher scores compared to the updating
items that are methodologically different from the develop-
ment process (i.e. synthesis, external review, implementa-
tion of changes, and updating in the future) of the initial
CG. Although the methods for developing CGs evolve rap-
idly [93], the updating process still does not follow this
progress correspondingly [18, 19, 94, 95].

Table 2 Item scores

Updated CGs reporting each item n (%)

Presentation of the updated clinical guideline

Item 1: The updated version can be distinguished from the previous version of the clinical guideline. 60 (100)

Item 2: The rationale for updating the clinical guideline is reported. 37 (61.7)

Item 3: Changes in the scope and purpose between the update and the previous version are described
and justified.

34 (56.7)

Item 4: The sections reviewed in the updating process are described. 40 (66.7)

Item 5: Recommendations are clearly presented and labelled as new, modified, or not changed.
Deleted recommendations are clearly noted.

16 (26.7)

Item 6: Changes in recommendations are reported and justified. 23 (38.3)

Editorial independence

Item 7: The panel participants in the updated version are described. 57 (95.0)

Item 8: Disclosures of interest of the group responsible for the updated version are recorded. 58 (96.7)

Item 9: The role of the funding body for the updated version is identified and described. 30 (50.0)

Methodology of the updating process

Item 10: The methods used for searching and identifying new evidence in the updating process
are described.

49 (81.7)

Item 11: The methods used for evidence selection in the updating process are described. 47 (78.3)

Item 12: The methods used to assess the quality of the included evidence in the updating process
are described.

46 (76.7)

Item 13: The methods used for evidence synthesis in the updating process are described. 28 (46.7)

Item 14: The methods used for external review of the updated version are described. 23 (38.3)

Item 15: The methods and plan for implementing the changes of the updated version in practice
are described.

23 (38.3)

Item 16: The plan and methods for updating the new version in the future are reported. 24 (40.0)

One guideline is rated as not applicable
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Fig. 2 Reporting examples of the included updated CGs
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When updating CGs, developers need to pay special
attention to the implementation implications of the
changes introduced in updated CGs [96]. This can be
done by exploring facilitators and barriers, by developing
supporting materials, or by providing audit criteria [97].
Recently, GRADE has published Evidence to Decision
frameworks to support developers to systematically con-
sider this aspect and other criteria [98]. As living CGs
become more common practice [99], developers will
need to assess to what extent more frequent changes in

recommendations impact their implementability and op-
timisation of patient care.

Strengths and limitations
Our study has several strengths. We followed a rigorous
and transparent approach and developed a protocol that
is available from the authors on request. Additionally,
three reviewers independently conducted the assessment
of the included CGs and adequate agreement was found.
Our study has some limitations. It is possible that we

did not identify all updated CGs that would meet our in-
clusion criteria due to suboptimal indexing of CGs in
biomedical databases, which may limit the representa-
tiveness of the results. Additionally, one eligibility criter-
ion was also an item from the checklist, which might
have led to the inclusion of more high-quality updated
CGs. Consequently, our results might be an overesti-
mate, and the actual reporting be actually worse than
our findings.

Implications for practice and research
When CG developers are interested in updating CGs, we
suggest firstly assessing the quality of CGs using the
AGREE II instrument. After that, we suggest to (1) pri-
oritise the update of high-quality CGs or (2) improve the
methodological quality of the CG during the updating
process. After the updating process, CG developers can
assess the reporting of the updating process using
CheckUp. Consequently, when both the AGREE II and
CheckUp instruments are properly applied, developers
will have a complete and detailed overview of the quality
of the developing and updating processes. Afterwards, if
applicable, the prioritisation process of updating CGs
can be conducted [11].
There is currently no gold standard for updating CGs

[18, 19, 94, 95]. Although CheckUp does not evaluate
the quality of the updating process, CG developers can
use it to inform their updating processes. Additionally,
CheckUp can be used by interested CG users to assess
whether updated CGs are in alignment with the
CheckUp items, and editors of scientific journals that
publish updated CGs may request the completion of
CheckUp from the CG authors [20].

Table 3 Domains, overall, and agreement scores

Scorea

median (range)
Agreement
ICC (95% CI)

Domain

− Presentation of the updated CG 5.8 (1.7–10) 0.854 (0.701–0.941)

− Editorial independence 8.3 (3.3–10) 0.724 (0.534–0.860)

− Methodology of the updating process 5.7 (0–10) 0.886 (0.771–0.952)

Overall 6.3 (3.1–10) 0.880 (0.749–0.952)
a10-point scale (10 as the best possible score)
ICC intraclass coefficient, CI confidence interval

Table 4 Overall scores stratified by characteristics of the
updated clinical guidelines

Overall scorea

median (range)
p value

Institution

Country

− Europe 8.1 (4.4–10.0)

0.014
− International 7.8 (6.9–8.8)

− Asia 5.6 (3.8–6.3)

− North America 5.6 (3.1–8.1)

Type of organisation

− Public institution 6.3 (3.1–10.0)

0.617
− Scientific/professional society 6.3 (3.1–8.8)

− Other (Federal institute, NGO) 4.4 (3.8–8.1)

Updated clinical guidelines

Scope

− Diagnosis 8.1 (5.0–9.4)

0.097

− Prevention 5.6 (4.4–6.3)

− Management 6.3 (3.1–10.0)

− Treatment 6.3 (4.4–8.8)

− Screening 3.8 (3.1–8.1)

Health topic

− Mental health 6.9 (5.0–8.1)

0.099

− Oncology 6.3 (3.8–9.4)

− Internal medicine 6.3 (5.6–8.1)

− Public health 3.8 (3.1–3.8)

− Others 6.3 (3.1–10.0)
a10-point scale (10 as the best possible score)
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It would be relevant to monitor the use and the impact
of CheckUp in the updating CG field over the next few
years, potentially using this study as a baseline evaluation
before the publication of CheckUp. Finally, we invite users
to comment on the items and the usability of CheckUp
contacting the corresponding author of this publication.
We suggest users of CheckUp to assess the reporting

of the updating process in updated CGs by at least three
calibrate reviewers. We involved three reviewers for con-
venience to avoid ties. Further examinations of CheckUp
are required to determine if the inter-observer agree-
ment between two reviewers would be adequate. Clinical
expertise regarding the clinical area of the CG is not re-
quired; however, methodological comprehension on the
updating process of CGs is highly desirable. To facilitate
understanding of the domain scores and overall scores,
we have transformed the domain and overall scores to a
10-point scale score.

Conclusions
The reporting of the updating process in updated CGs is
suboptimal. Presentation of updated CGs and the method-
ology of the updating process where areas where more
work is needed. We advise CG developers to use CheckUp
to improve the reporting of updated CGs. CheckUp can
also be used to assess the updating process in updated
CGs and as a blueprint that could be used to inform
specific updating methods and reporting strategies.
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6. DISCUSSION 

6.1 Main results 

This thesis is a compendium of three articles that aim to extend the knowledge and provide 

more guidance for updating CGs, including a SR about the guidance for the updating process 

described in methodological handbooks [116], the development process of CheckUp [117], 

and an evaluation of the reporting in updated CGs with CheckUp [118].  

 

In the first study, we identified scarce guidance for updating CGs in the included 

methodological handbooks. For the most part, the handbooks restricted the guidance to de 

novo CG development. Methodological steps that are considered crucial for the updating 

process, including the identification of new scientific evidence, the assessment for the need of 

an update, and updating the recommendation are generally lacking or included solely a 

reference to de novo development [116]. This study has been published in the scientific journal 

“Implementation Science” (Impact factor 2016: 3:35, ranked 17 of 90 in category Health Care 

Sciences & Services, cited 54 times as in December 2017). 

 

For the second study, we have constructed CheckUp through a rigorous development process. 

In these different development steps, an agreement and consensus was reached on what 

information regarding the updating process ought to be reported in an updated CG. 

CheckUp is the first reporting instrument about the updating process in CGs and covers an 

important field of research where more guidance was needed [117]. CheckUp is included in 

the EQUATOR library and is available in four languages: English, Spanish, Chinese, and 

Dutch (Appendices VII to IX) [97]. This study has been published in the scientific journal 

“PLOS Medicine” (Impact factor 2016: 11:86, ranked 7 of 155 in category General & Internal 

Medicine, cited 10 times in December 2017). 
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In our third study, we found suboptimal reporting of the updating process in updated CGs 

using CheckUp. The reporting of the presentation and justification of the updating process at 

recommendations level was often lacking. Additionally, the updating methods for evidence 

synthesis, external review, implementation of the updated recommendations into practice, 

and strategies for future updating were poorly reported. On the other hand, most CGs 

reported information about the editorial independence of the panel responsible for updating 

the CG. We found that, on average, CGs developed by European or international institutions 

had an overall higher score in CheckUp compared to North American or Asian institutions 

and agreement between the reviewers was considered excellent [118]. This study has been 

published in the scientific journal “Implementation Science” (Impact factor 2016: 3:35, ranked 17 

of 90 in category Health Care Sciences & Services, not yet cited in December 2017). 

 

6.2 Our results in the context of previous research 

The work we present in this thesis expands the knowledge about updating CGs and will 

provide more guidance to the CG panels in the updating process. So far, several components 

of the updating process had been investigated in previous studies, mostly focussing on the 

identification of new evidence and the assessment for the need of an update 

[63,67,71,73,78,79]. However, studies like ours were greatly needed in this field given the 

scarce amount of research and guidance available, reflected in an international survey of 39 

CG institutions conducted by our team [64].  

 

6.2.1 Methodological approaches to clinical guideline updating 

The survey aforementioned showed that the updating practices were not standardised and 

could be more rigorous. Almost half of the participating organisations reported that they were 

planning to improve the updating process, yet many called for better methodological evidence 

before modifying their current approach [64]. Nevertheless, although multiple practice-
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changing articles were published between 2011 (the year of publishing the survey) and 2014 

(publication of our SR of methodological handbooks) [63,67,73], there seemed to be little 

improvements over time [64,116].  

 

For instance, the reported time-frame for updating CGs was similar between the survey and 

our SR. In the former, almost two-third of the agencies updated their CGs every five years 

compared with, in the latter, three-quarters of the CG institutions that pursue a five-year 

time-interval between updating rounds [64,116]. Albeit it might not be feasible to determine 

one fixed time-interval that can be applied to every individual CG, given that some clinical 

areas are subject to more fast-pace changes than others, there seems to be consensus that the 

CGs recommendations commonly lose validity earlier than five years [67,70].  

 

Another example of stagnation in methodological advances for CG updating is the process for 

the identification of new evidence. Whereas 40% of the survey respondents modified their 

original search strategy to improve the specificity of the search strategy, 31% of the 

methodological handbooks indicated to do the same [64,116]. Consequently, this might result 

in an inefficient use of resources since pragmatic search strategies are considered more 

efficient and feasible for identifying new evidence to assess the need for an update [63,78,79].  

 

6.2.2 Methodological guidance for clinical guideline updating 

As far as we know, solely one other study investigated the updating process described in 

methodological CG handbooks [119]. Becker et al. (2014) assessed 47 methodological 

handbooks, using a similar approach to our SR. The authors concluded, similar to our 

findings, that most CG handbooks did not provide a comprehensible and systematic approach 

in CG updating [119]. Combining the results of Becker et al. (2014) and the results of our SR, 

there seems to be poor guidance on updating CGs in methodological handbooks of CG 

institutions and there is a need of including more explicit and rigorous guidance in this field. 
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This could, consequently, lead to a more optimal updating of CGs, and ultimately, to more 

valid trustworthy CGs. [116,119]. 

 

Although there is a paucity of studies on the methodological guidance of CG handbooks, 

there are some additional studies published that can inform about other aspects related to CG 

updating. This mostly relates to the development process of de novo CGs. For example, 

Schünemann et al. (2006) examined the different components of developing de novo CGs, and 

developed 19 components (including priority setting, CG panel, CoI, group processes, 

defining important outcomes, methodology process, among others) that a CG institutions 

handbook should include to adequately guide a CG development panel [120]. Similarly, in 

the SR of Ansari et al. (2012), including 19 CG methodological handbooks, the CG 

development process was examined and the handbooks were ranked on the reporting of the 

methodological steps of the CG development process. In general, guidance for the de novo 

development of CGs was lacking in most examined handbooks [121]. In these evaluations, the 

development and implementation process of de novo CGs received most attention in the 

methodological handbooks, whereas the updating process was generally overlooked [122]. 

Reflecting on this overview of SRs of CG methodological handbooks, including the results of 

our SR, it is clear that the handbooks do not provide adequate guidance for neither the de novo 

development nor the updating process. 

 

6.2.3 Reporting checklists for clinical guidelines  

While the AGREE II, the G-I-N McMaster Guideline Development checklist, and the 

RIGHT statement focus on the development process of de novo CGs, they neglect the specific 

methodological aspects related to CG updating to a great extent (Table 5) [34,105,106]. The 

AGREE II and G-I-N McMaster checklist include some questions about the updating process 

of CGs, mainly related to the procedure and timeline for future CG updating [34,105], while 

the RIGHT statement includes none [106]. This is understandable given that although there 
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are some methodological similarities between developing de novo CGs and updating CGs (e.g. 

evidence selection, risk of bias assessment of the included studies), the updating process should 

be considered a different step in the life-cycle of CGs with distinct reporting requirements. 

 

Table 5: Differences and similarities of the clinical guidelines reporting tools 

Item Objectives Domains 
Number of 

items 
Items about updating 

AGREE II The purpose of the 

AGREE II, is to 

provide a framework 

to: 

1. assess the quality 

of guidelines. 

2. provide a 

methodological 

strategy for the 

development of 

guidelines. 

3. inform what 

information and 

how information 

ought to be 

reported in 

guidelines. 

1. Scope and Purpose. 

2. Stakeholder Involvement. 

3. Rigour of Development. 

4. Clarity of Presentation. 

5. Applicability. 

6. Editorial Independence. 

23 items. • A procedure for 

updating the 

guideline is provided. 

 

G-I-N 

McMaster 

Checklist 

The checklist is 

intended for use by 

guideline developers 

to plan and track the 

process of guideline 

development and to 

help the developers 

ensure that no key 

1. Organization, Budget, 

Planning and Training. 

2. Priority Setting. 

3. Guideline Group 

Membership. 

4. Establishing Guideline 

Group Processes. 

5. Identifying Target 

146 items. • Set a policy, procedure 

and timeline for routinely 

monitoring and 

reviewing whether the 

guideline needs to be 

updated. 

• Decide who will be 

responsible for routinely 
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steps are missed. Audience and topic 

Selection. 

6. Consumer and 

Stakeholder Involvement. 

7. Conflicts of interest 

Consideration. 

8. (PICO) Question 

Generation. 

9. Considering Importance 

of Outcome and 

Interventions, Values, 

Preferences, and Utilities. 

10. Deciding what Evidence 

to Include and Searching 

for Evidence. 

11. Summarizing Evidence 

and Considering 

Additional Information. 

12. Judging Quality, Strength 

or Certainty of a Body of 

Evidence. 

13. Developing 

Recommendations and 

Determining their 

Strength. 

14. Wording of 

Recommendations and of 

Considerations of 

Implementation, 

Feasibility, and Equity. 

15. Reporting and Peer 

review. 

16. Dissemination and 

Implementation. 

17. Evaluation and Use. 

monitoring the literature 

and assessing whether 

new significant evidence 

is available. 

• Set the conditions that 

will determine when a 

partial or a full update is 

required. 

• Make arrangement for 

guideline group 

membership and 

participation after 

completion of the 

guideline. 

• Plan the funding and 

logistics for updating the 

guideline in the future. 

Document the plan and 

proposed methods for 

updating the guideline to 

ensure they are followed. 
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18. Updating. 

RIGHT The RIGHT 

statement includes a 

checklist of 22 items 

and aims to ensure 

that guidelines 

contain clear 

statements of why 

and how they were 

developed, and who 

was involved. The 

ultimate goal is that 

healthcare 

practitioners can 

better understand and 

implement the 

recommendations 

contained in the 

guideline 

1. Basic information. 

2. Background. 

3. Evidence. 

4. Recommendations. 

5. Review and quality 

assurance. 

6. Funding and declaration 

and management of 

interests. 

7. Other information. 

22 items. None. 

 

6.2.4. Reporting the updating process 

The three domains included in CheckUp are the presentation of an updated CG, editorial 

independence, and the methodology of the updating process. 

 

6.2.4.1 Presentation of an updated CG 

In the field of de novo CG development, two studies investigated presentation formats of 

recommendations [123,124]. The study of Brandt et al. (2017), which is result of a 

collaboration of GRADE and MAGIC (MAking Grade the Irresistible Choice), in the context 
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of the DECIDE project (www.decide-collaboration.eu), tested a new CG presentation format 

with clinicians. The study found that approximately three-quarters of the physicians preferred 

a multi-layered presentation format rather than the standard narrative presentation format. 

This new format displays the CGs recommendations upfront with supporting information in 

additional layers [123]. Similarly, the SR of Kastner et al. (2015) investigated the factors 

associated with the successful implementation of CGs and concluded that the formulation of 

recommendations in a simple, clear, and persuasive language could help to ensure successful 

implementation [124].  

 

Although the aforementioned studies concern the presentation format of de novo developed 

CGs and no studies to date have examined the ideal presentation format of recommendations 

in an updated CGs, the fifth item of CheckUp concerns the presentation and labelling of 

recommendations as new, modified, or not changed. Solely one study investigated the 

presentation format of recommendations in a sample of updated CGs [125]. Martínez García 

et al. (2014) evaluated the reporting of recommendations in a sample of updated CGs 

produced by NICE [125]. The presentation format for updated recommendations was fairly 

heterogeneous. In the field of SRs, previous research identified that different interest groups 

have different information needs regarding the updating process. For example, clinicians 

indicated that they prefer a clear overview of what exactly had changed [126]. The EtD 

frameworks might help the CG panel to use the evidence in a structured and transparent way 

to inform decisions in the context of clinical recommendations. This framework might help 

the CG panel to ensure consideration of key criteria that determine the strength and direction 

of the recommendation. Consequently, the rationale of the recommendations will become 

justified [61,62].  
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6.2.4.2 Editorial independence 

The editorial independence of CG updating should be described with the same rigour as the 

de novo development [42]. Two previous SRs collected individual studies with AGREE II 

evaluations and found both low scores in the de novo developed CGs for the editorial 

independence domain [127,128]. These findings are slightly different from the results of our 

systematic assessment with CheckUp in updated CGs, where adequate reporting of the CG 

panel composition and their CoI was identified [118]. However, the funding disclosure was 

similarly poor reported in the de novo and updated CGs [118,127,128]. Although the reporting 

of the editorial independence is recognised to be crucial for the CGs transparency in both de 

novo development and updating of CGs, our study shows that there is room for improvement, 

especially with relation to the funding sources. 

 

6.2.4.3 Methodology of the updating process 

As reported by the first study of this thesis [116], and as confirmed by previous similar studies 

[62,63,67], there is no consensus on the common methodological approach of CG updating. 

However, at present there is a consensus that the CG updating process involves: a 

prioritisation process for deciding which CG, clinical question, or recommendation requires 

attention; a surveillance process, including the identification of new scientific evidence and the 

assessment for the need of an update; and the updating of the recommendations 

[63,65,67,71,73]. All these methodological steps are included in CheckUp, except for the 

prioritisation process. This stage has only recently become progressively more important 

[114,118], given the important resources involved in updating, this theme probably would 

merit to be included as an independent item and/or part of the CheckUp explanation 

materials. 
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6.2.5. Assessing the reporting of CGs 

Up to now there have been no studies that assessed the reporting of a big sample of updated 

CGs. As such, the third study of this thesis fulfils this research gap. There are, however, 

several studies that assessed the reporting of de novo developed CGs using the AGREE II 

instrument. As previously mentioned, there is some overlap between the development process 

and updating process in CGs and, therefore, we can compare the methodological items of 

previous evaluations of de novo developed CGs with the AGREE II instrument, and the results 

of our systematic assessment of updated CGs with CheckUp. The SR of Armstrong et al. 

(2017) and Alonso-Coello et al. (2010) collected, appraised, and synthesised the results of 

individual studies with AGREE II assessments [127,128]. These SRs show that although the 

quality of reporting has substantially improved over time [128], there is suboptimal reporting 

for the stakeholder involvement, editorial independence, and applicability domains of the 

AGREE instrument [127]. As in the case of editorial independence, stakeholder involvement, 

and clarity of presentation there is room for improvement in both the development and 

updating process of CGs [118,127,128]. Previous research identified that updated CGs were 

in general of worse quality compared with the previous version of the CG [129].  

 

Similarly, in the field of SRs, no improvement was identified between the updated version of 

SRs and their previous version [130]. These findings are consistent with the results of our 

systematic assessment, including 60 updated CGs, which concluded, that for most items, more 

than half of the included CGs reported inadequately the required information [118]. 

Therefore, we might conclude with caution that the reporting might be similar, if not worse, 

between the updated CG and its predecessor. However, this should be further researched by a 

study that compares the methodological items (e.g. reporting of search strategy, evidence 

selection, or quality assessment) that are similar between AGREE II and CheckUp between a 

sample of updated CG and their respective predecessor (i.e. the de novo developed CG). 
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6.2.6. Assessment of CGs using CheckUp 

So far, one study, outside our research group, has used CheckUp to assess the reporting of the 

updating process in CGs regarding acne treatment [131]. The authors found similar results to 

our systematic assessment of updated CGs [118], which consisted of suboptimal reporting in 

the items regarding the rationale for updating, the labelling of recommendations, and 

justification of changes in recommendations. The reporting was assessed in two updated CGs 

in this study: one of the included CGs reported solely one of the items of CheckUp clearly and 

the other CG reported five items of CheckUp adequately [131]. 

 

Furthermore, two conference abstracts with a systematic assessment of the reporting in 

updated CGs with CheckUp were presented at the Global Evidence Summit of 2017 (i.e. G-I-

N conference). Vasconcelos et al. (2017) presented the assessment of the reporting of two 

updated CGs assessed with CheckUp, showing adequate reporting of the updating process in 

5 of the 16 items of CheckUp for both CGs [132]. Ram et al. (2017) conducted a systematic 

assessment of ten updated CG with CheckUp and observed that the items regarding the 

justification of changes in the recommendations, the reviewed sections, the labelling of 

recommendations, the plan and methods for updating in the future, and the rationale for 

updating the CG, were poorly reported. Over the full sample of included CGs, approximately 

half of the items were suboptimal reported (i.e. answered with no or unclear) [133]. Given 

that the average score of CheckUp ranges from approximately 6% to 50% adequate 

reporting, we can conclude that, together with the third study of this thesis, room for 

improvement in the reporting of the updating process has been identified [118,131-133]. 

 

6.3 Strengths and limitations 

The strengths and limitations of the studies included in this thesis are listed in Table 5 and 

summarised narratively below (Table 6). The main strength of the studies included in the 

thesis concern a rigorous methodology, including the use of protocols and a combination of a 
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consensus survey and qualitative research. However, the main limitations of our body of 

research are that we might not have included all handbooks or updated CGs and that there is 

a potential overlap between CheckUp and the other CG instruments. 

 

Table 6: Strengths and limitations of the included studies. 

Article Strengths Limitations 

Vernooij et al. (2014) • Systematic and exhaustive search. 

• Duplicate independent eligibility 

and data extraction. 

• Case-report form developed de 

novo, reviewed and piloted 

iteratively.  

• Potential risk of not capturing all 

methodological handbooks available. 

• Indirect information about the real 

updating practice of organisations. 

Vernooij et al. (2017) • Use of EQUATOR and Moher’s 

criteria for the development.  

• Use of a consensus Delphi survey, 

and qualitative research to 

explore the perceptions of both 

CG users and CG methodologists. 

• Fairly strong overall consensus 

regarding the inclusion or 

exclusion of items 

• Use of consensus methods and 

convenience samples of CG 

stakeholders 

• Potential overlap of items between 

CheckUp and other instruments or 

checklists (e.g. AGREE II). 

• Lack of CoI evaluation of the 

CheckUp panel. 

Vernooij et al. (2017) • Use of a protocol. 

• Rigorous and transparent 

methods. 

• Excellent agreement between 

appraisers.  

• Potential risk of not capturing all 

relevant CGs. 

• One eligibility criterion was an item 

from the checklist, which might have 

led to an overestimation of the 

reporting completeness. 

 

If we compare the development methodology of CheckUp with other reporting instruments 

regarding CGs, such as the AGREE II, G-I-N McMaster Guideline Development checklist, 

and the RIGHT statement, we followed for the development of CheckUp a similar or more 



| 99 

 

elaborated methodology. While the G-I-N McMaster Guideline Development checklist 

conducted a SR of research regarding the quality of CGs, described these in quality criteria, 

and consequently reviewed these criteria with the panel [105], we elaborated the development 

methodology for CheckUp with a qualitative part (semi-structured interviews) and a formal 

Delphi consensus survey. Similarly, the RIGHT statement, developed their instrument by a 

SR of CG quality criteria, a systematic assessment with an initial version of the checklist to 

CGs, and conducted a Delphi consensus survey to improve their instrument [106], which is 

similar to the development methodology of CheckUp, except that we conducted a qualitative 

assessment of the completeness of the checklist with semi-structured interviews and an 

external review with both CG users and methodologists. 

 

6.4 Implications for clinical guideline institutions 

Taking into account the results of our systematic assessment [116], we can conclude that the 

CG methodological handbooks do not provide adequate methodological guidance regarding 

the updating process at this current moment. Handbooks could benefit from a critical revision 

that includes providing sufficient guidance. This guidance should include the use of CheckUp 

as a blueprint for the reporting of updated CGs [117]. We advise CG institutions to use 

CheckUp as a guidance in their updating process, especially since we identified room for 

improvement with potentially a more explicit and rigorous guidance and standardisation of 

the terminology in the actual updating process of CG institutions [63,64,116]. Adherence to 

CheckUp could likely improve the comprehensiveness and transparency of the updating 

process, which in turn potentially could ultimately benefit patients, healthcare professionals, 

and other stakeholders [116].  

 

Although CheckUp solely assesses the reporting of the updating process, it also includes 

methodology items for the updating process. Therefore, CG panels responsible for updating 

can use the methodology domain to assess whether all methodological aspects are being 
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considered [117]. However, this guidance should be interpreted with caution, since there is no 

such a thing as a gold standard for the complete updating. It is likely that the complete CG 

enterprise, including the state-of-the-art methodology for updating CG, will change in the 

future, therefore, CheckUp should be considered a dynamic tool that will be modified as 

needed. 

 

CheckUp can be used by different stakeholders to assess the completeness of the reporting of 

the updating process. For example, researchers can assess the reporting of the updating 

process in a sample of updated CGs (e.g. CGs covering one clinical area). The full evaluation 

of an updated CG might be considered in conjunction with another CG reporting instrument, 

with a more specific focus on the development process. For example, an evaluation with the 

AGREE II instrument only allows seeing if a procedure for updating CGs is in place, 

however, CheckUp allows the user to assess if this methodology of the updating process is 

properly reported. Ideally, researchers that are interested in assessing the quality of reporting 

of a sample of CGs, should use a reporting instrument for the assessment of the development 

process (e.g. AGREE II), as well as CheckUp, to assess both updated CGs and newly 

developed CGs [34,117]. 

 

6.5 Implications for research 

The results of our systematic assessment of the current reporting of the updating process can 

be considered the baseline level before the implementation of CheckUp [118]. There is some 

evidence, for example a before-and-after study of the CONSORT instrument, that shows that 

the publication of a reporting tool improves the reporting [102,134,135]. Therefore, 

considering the suboptimal reporting of the updating process identified in our systematic 

assessment [118], a second evaluation of the updating process in a few years might be 

conducted to evaluate the implementation process of CheckUp and examine whether the 
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reporting of the updating process improved over the last years. In addition, agreement 

between reviewers in the CheckUp assessment should be evaluated in other contexts [118]. 

 

We have found room for improvement in the actual updating practices described in 

methodological handbooks [116,119]. Additionally, in the survey of Alonso-Coello et al. 

(2011), several CG institutions indicated that they were waiting for more evidence to modify 

their updating process [64]. Therefore, further research is needed to conduct an update of the 

current updating practices to evaluate whether the publication of the new landmark studies 

regarding the updating process, including CheckUp, have introduced changes in the updating 

practices of CG institutions.   
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7. CONCLUSIONS 

• Guidance for updating CGs is overall poorly described in CG methodological handbooks. 

The CG updating process could potentially benefit from a more explicit and rigorous 

guidance and standardisation of the terminology (article 1). 

• CheckUp, a 16 item checklist that addresses: 1) the presentation of an updated CG; 2) 

editorial independence; and 3) the methodology of the updating process, might be used 

for the evaluation of the reporting in updated CGs, and for informing CG developers 

about reporting requirements of updated CGs (article 2).  

• Adherence to the reporting items of CheckUp is likely to improve the comprehensiveness 

and transparency of the updating process, potentially benefiting patients, healthcare 

professionals, and other relevant stakeholders (article 2). 

• The reporting of the updating process varies considerably in contemporary CGs and 

there is significant room for improvement. CG developers are advised to use CheckUp as 

a blueprint for the reporting of CG updating (article 3).  
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Abstract 13	

Background 14	

Due to the continuous emergence of new evidence, clinical guidelines have a limited life-time. 15	

However, evidence based reporting standards for the updating of clinical guidelines are still not 16	

available. In this article we present CheckUp (CHECKlist for the reporting of UPdating clinical 17	

guidelines) and provide explanations, and examples for each item.	 In a previous article we 18	

present the methodology to develop CheckUp.  19	

Methods and findings 20	

We developed an initial list of items – including explanation and examples – based on an 21	

overview of research on clinical guideline updating, the AGREE (Appraisal of Guidelines for 22	

Research and Evaluation) II Instrument, and the advice of the CheckUp Panel. A multi-step 23	

process was used to refine this list including an assessment of existing guidelines, a Delphi 24	

consensus survey, key informant interviews, and a formal external review by both clinical 25	

guideline methodologists and users.  CheckUp includes sixteen items that address the: 1) 26	

presentation (version, rationale for updating, changes in scope and purpose, reviewed sections, 27	

recommendation labels, changes in the recommendations); 2) editorial independence (panel 28	

participants and disclosures of interest); and 3) methodology of the updating process (methods 29	

for search strategy, evidence selection, quality assessment, evidence synthesis, external review, 30	

implementation, and future updates).  31	

Conclusions 32	

CheckUp can be used to evaluate the completeness of reporting in updated guidelines, and as a 33	

tool to inform guideline developers about reporting requirements. This explanation and 34	

elaboration article aims to facilitate the use of CheckUp both, for clinical guidelines users and 35	

developers, by explaining the rationale of the items, and providing relevant examples of 36	

adequate reporting.  37	



3	
	

Keywords 38	

Evidence-Based Medicine/Standards, Practice Guidelines as Topic, Information Dissemination, 39	

Publishing/Standards, Quality Control, Terminology as topic, Program Development, Program 40	

Evaluation 41	

Word count 42	

Abstract: 255 words 43	

Manuscript: 5186 words. 44	

  45	



4	
	

Background 46	

Trustworthy clinical guidelines aim to assist decision making by providing recommendations 47	

that are informed by the best available evidence, and include an assessment of the benefits and 48	

harms of alternative care options [1,2]. Due to the continuous emergence of new research 49	

evidence (i.e. changes in available interventions, effects, or costs) [3], appropriate updating to 50	

maintain the trustworthiness of clinical guidelines is challenging since it requires regular 51	

reviewing [4,5]. To date, little attention has been paid to the methodology for updating clinical 52	

guidelines [5-8]. 53	

Very little guidance in reporting standards regarding the updating process of clinical guidelines 54	

has been identified [9,10]. To address this need, in a partnership of the Iberoamerican Cochrane 55	

Center [www.cochrane.org], the AGREE Collaboration [www.agreetrust.org] and the 56	

Guidelines International Network (G-I- N) Updating Working Group [www.g-i-n.net/working-57	

groups/updating-guidelines], we have developed CheckUp (CHECKlist for the reporting of 58	

UPdated guidelines). The aim of CheckUp is to evaluate the completeness of reporting the 59	

updating process in clinical guidelines, and to inform clinical guideline developers about 60	

reporting requirements. 61	

This series of two articles about CheckUp is targeted at guideline developers and users of 62	

guidelines. In the first article we presented the methodology of the development process [11]. In 63	

this second article we explain and elaborate on all checklist items including the explanation and 64	

examples with the goal to facilitate the use of CheckUp.  65	

Methods 66	

The development of CheckUp consisted of four phases: 1) panel selection; 2) generation of the 67	

initial checklist; 3) optimisation of the checklist; and 4) approval of the final checklist. We 68	

reported the detailed methodology of the development process of CheckUp in a previous article 69	

[11]. 70	
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To advise on the development of CheckUp, a panel was convened comprised of individuals with 71	

expertise in clinical guideline development, updating and/or research methodology. The purpose 72	

of the panel was to provide expert advice on the checklist and to participate in a Delphi survey. 73	

A core group of authors (RWMV, LMG, MB, and PAC) was established to provide time-74	

sensitive and operational advice. 75	

We developed an initial list through discussion and brainstorming, taking into account the 76	

following aspects: 1) key research literature, including two systematic reviews about updating 77	

[7,8,10]; 2) the AGREE II instrument [12]; and 3) the CheckUp Panel experience. In this 78	

process the initial list of items, examples, and explanations were generated. We refined the 79	

checklist subsequently by a multi-step process that included: 1) an assessment of a sample of 80	

updated clinical guidelines; 2) semi-structured interviews; 3) a Delphi consensus survey; and 4) 81	

an external review with clinical guideline methodologists and users. Finally, all CheckUp Panel 82	

members reviewed and approved the final version of the checklist (Table 1). 83	

  84	
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Explanation and Elaboration of the items and examples of 87	
CheckUp 88	
	89	
The answer possibilities for all items are: 1) Yes, 2) No, 3) Unclear, and 4) Not applicable. 90	

Whenever the users of CheckUp believe that certain concepts are not applicable in the updated 91	

guideline subject to assessment, the answer “Not applicable” can be used. Consequently, the 92	

denominator of total items should be adjusted. Similarly, the answer possibility “Unclear” can 93	

be used whenever the user is doubting whether the items is adequately described in the updated 94	

clinical guideline. 95	

Item 1. The updated version can be distinguished from the previous version of 96	

the clinical guideline 97	

Explanation 98	

The clinical guideline users must be able to easily identify that they are consulting an updated 99	

version of the clinical guideline. If possible, a reference to the previous version should be 100	

provided and the clinical guideline has to be identified as an update. 101	

Examples 102	

• Infection prevention and control guideline for cystic fibrosis: 2013 update [13]. 103	

• This is an updated version of the clinical guideline previously published in 2014 104	

(illustrative example). 105	

In these examples, branding the updated version has been achieved by using the term “update” 106	

and the publication date (year) in the title. Other options include new version number/code in 107	

the title. 108	

 109	
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Item 2. The rationale for updating the clinical guideline is reported 110	

Explanation 111	

There are different situations that might trigger the updating process of a clinical guideline (e.g. 112	

elapsed time frame or identification of new evidence). Clinical guideline users should be able to 113	

identify these reasons. Whenever the rationale for updating differs among various sections in the 114	

clinical guideline, these differences should be reported. 115	

Examples 116	

• After publishing the clinical guideline in 2006, a time period of five years for starting the 117	

updating process was considered adequate. The updating process was therefore started in 118	

2011. After review and analysis of the new evidence since the previous version of the 119	

clinical guideline, the Update Panel concluded that the new evidence was compelling 120	

enough to warrant substantive changes in various recommendations (illustrative 121	

example). 122	

• Recently, three new randomised controlled trials have been published.Given the 123	

importance of these studies and their relevance to this clinical guideline, an update of this 124	

clinical guideline was undertaken by the Update Panel. This new evidence prompted a 125	

new systematic review of the literature (illustrative example). 126	

• In the yearly revision of all the clinical guidelines with the clinical experts included in our 127	

working group, two members indicated the existence of two new randomised controlled 128	

trials that are not included in the previous version of this clinical guideline. Therefore, we 129	

decided to update this clinical guideline and conduct a new systematic review of the 130	

literature (illustrative example). 131	

In these examples different rationales for updating a clinical guideline have been stated and 132	

other reasons are imaginable: 1) a certain pre-specified time frame elapsed; 2) new evidence is 133	

expected or known to exist; or, 3) alerts / clinical experts indicate a possible obsolescence of the 134	

recommendations in the current clinical guideline. 135	
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 136	

Item 3. Changes in the scope and purpose between the updated and previous 137	

version are described and justified 138	

Explanation 139	

If in the updating process the scope and purpose of the clinical guideline change, the clinical 140	

guideline users have to be able to identify the differences in the scope and purpose of the 141	

updated version in contrast with the previous version, including the justification for these 142	

changes. A statement should be included if there are no differences in the scope and purpose 143	

between the updated and the previous version of the clinical guideline. 144	

Examples 145	

• The scope of the clinical guideline changed since the working group decided to expand 146	

due to new identified evidence on the prevention of Urinary Tract Infections (UTIs) in 147	

patients treated with catheters, which was not included in the previous version of the 148	

clinical guideline. Consequently, the scope of the clinical guideline is extended to the 149	

prevention, diagnosis, and treatment of UTIs in patients treated with catheters (illustrative 150	

example). 151	

• Given the availability of randomised controlled trials included in the updated version of 152	

this clinical guideline, the scope of the inclusion criteria was modified to only include 153	

higher level evidence. Consequently, the scope of the clinical guideline changed to give 154	

insights in the prevention, diagnosis, and treatment of schizophrenia in primary care 155	

setting, based only on the highest level evidence available. Case controlled studies 156	

included in the previous version were moved to appendix X and serve now as historical 157	

evidence (illustrative example). 158	

In these examples, reasons for changes in the scope and purpose of the clinical guideline have 159	

been included, by providing modified or new clinical questions. Other plausible reasons for 160	
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changes in the scope and purpose are modifications to the target population, interventions, 161	

comparisons or outcomes, or a new clinical setting. 162	

 163	

Item 4. The sections reviewed in the updating process are described 164	

Explanation 165	

An updated clinical guideline may be modified in all, some, or no sections (chapters, questions, 166	

etc.) compared to the previous version of the clinical guideline. Which sections have changed, 167	

which sections were reviewed but remained unchanged, and, if applicable, which sections have 168	

not changed should be transparently reported. 169	

Examples 170	

• Summary of updates, by section of the clinical guideline (Table 2) (illustrative example). 171	

In this example, an overview has been provided with information about which sections have 172	

been, for example, reviewed and modified, reviewed but not modified, or not been reviewed. 173	

The terminology is not mandatory, it might be adapted to the needs of each organisation. 174	

 175	

Table 2. Example for Item 4 176	

Clinical Guideline Sections Actions 

1. Key recommendations New section 

2. Diagnosis of bacterial UTI in patients with catheters Not reviewed 

3. Management of bacterial UTI in adult women Reviewed and modified 

4. Management of bacterial UTI in pregnant women Reviewed and modified 

5. Management of bacterial UTI in adult men Reviewed but not modified 

6. Management of bacterial UTI in patients with catheters Reviewed and modified 
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7. Management of bacterial UTI in new-borns Deleted 

8. Prevention of bacterial UTI in patients with catheters New section 

9. Provision of information Reviewed and modified 

10. Implementing the clinical guideline Reviewed but not modified. 

11. External review Not repeated 

Abbreviation: UTI: Urinary Tract Infection. 177	
 178	

Item 5. Recommendations are clearly presented and labelled as new, modified, 179	

or not changed. Deleted recommendations are clearly noted 180	

Explanation 181	

If some recommendations change due to newly identified evidence, the clinical guideline users 182	

should be able to identify these changes at the recommendation level. Recommendations can be 183	

labelled as new, modified, or not changed. In case recommendations are deleted, clinical 184	

guideline users should be alerted. 185	

Examples 186	

• Discuss with people who have or who are at risk of breast-cancer related lymphoedema 187	

that there is no indication that exercise prevents, causes or worsens lymphoedema [new 188	

2014] [14]. 189	

• Explore whether the patient experienced in the past allergies to any antibiotics that can be 190	

used in the treatment of UTIs [reviewed and not changed 2014] (illustrative example). 191	

• Due to the fact that a new and more effective antibiotic Y for the treatment of UTIs is 192	

available since 2013, we decided to delete three recommendations that previously 193	

advocated the use of antibiotic X. These deleted recommendations have been included in 194	

appendix X (illustrative example). 195	

• Overview of recommendations included in section X (Table 3) (illustrative example). 196	
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Table 3. Example for Item 5 197	

Recommendations Status 

1. Explore whether the patient experienced in the past allergies to 
any antibiotics that can be used in the treatment of UTIs. Reviewed and not changed 2014 

2. Explore whether the patients is using at this current moment 
any other antibiotics for the treatment of any other infection.  Not reviewed 

 198	

In these examples, labels for the status of recommendations have been used, including [new 199	

2014], whenever a recommendation is newly implemented in the updated version and was not 200	

included in the previous version. Other possible terminology for labelling recommendations 201	

could be: "[modified 2014]" if the recommendation has been reviewed and modified in 2014; 202	

"[2009]" if the recommendation has not been reviewed since the previous version of the clinical 203	

guideline; or in the case of reviewed but unchanged recommendations, a label like "[reviewed 204	

and not changed 2014]" might be used. An overview with all the recommendations and their 205	

corresponding labels can also be provided. If applicable, an alert about the deleted 206	

recommendations should be included. 207	

 208	

Item 6. Changes in recommendations are reported and justified 209	

Explanation 210	

In the updated version, clinical guideline users should be able to identify the changes made in 211	

the recommendations. Information regarding which specific parts of the recommendations have 212	

been changed, including a justification of these changes, should be provided. To avoid possible 213	

confusion between updated and previous recommendations this information should be included 214	

in an appendix. A statement should be included if there are no differences between the 215	

recommendations of the updated and previous version of the clinical guideline. 216	



14	
	

Examples 217	

• Appendix: Overview of the new recommendation, previous recommendations, and the 218	

rationale for changes (Table 4) [15]. 219	

In this example an examination has been given to compare the previous recommendation and 220	

the recommendation after the update. To illustrate the rationale for updating the 221	

recommendations, a reflection about the evidence inducing the changes has been given. 222	

 223	

Table 4. Example for Item 6 224	

New recommendation Previous recommendation Reason for change/deletion 

For people with unexplained 
infertility, mild endometriosis or 
‘mild male factor infertility’, 
who are having regular 
unprotected sexual intercourse: 
• do not routinely offer 

intrauterine insemination, 
either with or without 
ovarian stimulation 
(exceptional circumstances 
include, for example, when 
people have social, cultural 
or religious objections to 
IVF) 

• advise them to try to 
conceive for a total of 2 
years (this can include up 
to 1 year before their 
fertility investigations) 
before IVF will be 
considered. [new 2013] 

Where intrauterine insemination 
is used to manage male factor 
fertility problems, ovarian 
stimulation should not be offered 
because it is no more clinically 
effective than unstimulated 
intrauterine insemination and it 
carries a risk of multiple 
pregnancy. [A] 

New evidence has shown that 
IUI with or without stimulation 
is no more effective than no 
treatment. Therefore, it is no 
longer recommended. 

 225	

Item 7. The panel participants in the updated version are described 226	

Explanation 227	

This item refers to the panellists who were involved in the updating process. It is plausible that 228	

in the time period between the previous and the updated version the composition of the clinical 229	

guideline panel changes, especially when the scope and purpose of the clinical guidelines vary. 230	

Additionally, the panel participants of the previous version of the clinical guideline should be 231	
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reported, especially in the case of recommendations that were not changed in the updating 232	

process. Patients, public, and other stakeholders' involvement in the panel responsible for 233	

updating the clinical guideline should be clearly reported. 234	

Examples 235	

• The panel members involved in the 2014 update (including their names, disciplines, 236	

organisation, and the role of each panellist) are listed in appendix 1. The composition of 237	

the group responsible for the previous version of the clinical guideline is included in this 238	

appendix (illustrative example). 239	

In this example, the name, expertise, affiliated organisations, geographical location, the role of 240	

each member of the panel responsible for updating the clinical guideline, and of those 241	

responsible for the previous version of clinical guideline are clearly described. 242	

 243	

Item 8. Disclosures of interests of the group responsible for the updated version 244	

are recorded 245	

Explanation 246	

All group members who participated in the updating process should disclosure their conflicts of 247	

interest (CoI) before starting the updating process. The CoI of those involved in the updating 248	

process are important for the recommendations that have been updated or newly implemented. 249	

Additionally, the CoI of the participants who were involved in the previous version and not in 250	

the updating process should still be reported, since they remain relevant for the 251	

recommendations that are not reviewed or those that have not been changed. 252	

Examples 253	

• Members of the Update Panel completed a CoI form, which requires disclosure of 254	

financial and other interests that are relevant to the subject matter of the clinical 255	
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guideline, including relationships with commercial entities that are reasonably likely to 256	

experience direct regulatory or commercial impact with the implementation of the clinical 257	

guideline. These disclosure forms are included on the website [link] (illustrative 258	

example). 259	

• In accordance with the procedures, the majority of members of the Update Panel did not 260	

disclose any such relationship. For the recommendations regarding medicine X, one 261	

participant reported substantial CoI, due to previous research funding and the 262	

involvement in publications regarding this medicine. Consequently, this participant has 263	

been excluded from the discussions about medicine X (illustrative example). 264	

• In addition, the CoI of the panel responsible for the development process of the previous 265	

version of the clinical guideline are included in appendix VI. These CoI are still valid for 266	

the recommendations that are not reviewed (illustrative example). 267	

• Measures for handling intellectual CoI, such as including published work of those 268	

responsible for constructing the recommendation, have been reported in appendix VI 269	

(illustrative example). 270	

In these examples, a description of the CoI, type and in what form, how these were sought, and 271	

how these were addressed, has been included. The CoI of the people involved solely in the 272	

updating process, or in both the updating process and the development process of the previous 273	

version, or only in the development process of the previous version, have been described. 274	

 275	

Item 9. The role of the funding body for the updated version is identified and 276	

described 277	

Explanation 278	

Clinical guidelines are frequently developed with the help of an external funding body, in the 279	

form of financial contribution used for realising the updating process. A description of the role 280	

of the funding body should be reported in the updated version, including an indication of the 281	
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amount of funds provided. If a clinical guideline is self-funded (with no external support) this 282	

should be explicitly reported. If the funding for the updating process differs from the funding of 283	

the previous version, a description of both funding bodies should be given. 284	

Examples 285	

• Support for this clinical guideline was provided by the Society for Healthcare 286	

Epidemiology of America (SHEA) and the Infectious Diseases Society of America 287	

(IDSA). The financial support of the previous version of this clinical guideline solely 288	

consists of the Society for Healthcare Epidemiology of America. Both organisations 289	

responsible for the external funding did not have any influence in the content of the 290	

clinical guideline [16]. 291	

In this example, an explicit statement is included in the updated version, providing details of the 292	

funding body. Further details on the amount of funds provided, the role of the funding body in 293	

the updating process, and its influence on the content of the clinical guideline are reported. 294	

 295	

Item 10. The methods used for searching and identifying new evidence in the 296	

updating process are described 297	

Explanation 298	

A complete documentation of the search strategy should be included in the updated version to 299	

allow clinical guideline users to reiterate the search strategy, to be informed about the searched 300	

sources, and to evaluate the quality of the search strategy. Differences in the search strategy 301	

between the updated and the previous version should be justified. In addition, whenever 302	

different search strategies have been used for different recommendations or clinical questions, 303	

this should be stated. 304	



18	
	

Examples 305	

• Electronic databases (MEDLINE and EMBASE) were searched from 2000 to 2008. The 306	

single exception was for question 7, where it was stipulated in the research question to 307	

exclude studies published before 2003. The full search strategy is described in appendix 308	

II [17]. 309	

• With the exception of the searched interval dates, the search strategy followed the 310	

previous strategy used in the preceding clinical guideline (appendix II): MEDLINE, 311	

EMBASE, and CINAHL: September 2010 to November 2014; Cochrane library: 2014 312	

(illustrative example). 313	

In these examples, details of the used search strategy for identifying the new evidence in the 314	

updated version are reported, including the search terms used for all recommendations and 315	

clinical questions (appendix), consulted databases (e.g. MEDLINE, EMBASE), and the time 316	

period considered. The complete search strategy is included in an appendix. Finally, the 317	

differences in methodology of the search strategy between the updated and the previous version 318	

are reported. 319	

 320	

Item 11. The methods used for evidence selection in the updating process are 321	

described 322	

Explanation 323	

Criteria for including or excluding the new identified evidence in the updating process should 324	

be explicitly described. If the inclusion and exclusion criteria in the updated version differ from 325	

those used in the previous version, these changes should be reported and justified. A statement 326	

should be included if there are no differences in methodology for evidence selection between 327	

the updated and the previous version. 328	
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Examples 329	

• The inclusion and exclusion criteria differ from those used in the 2009 clinical guideline. 330	

For the updated version, we included prevention of UTI for patients treated with 331	

catheters. Therefore, the inclusion criteria are now: systematic reviews or randomised 332	

controlled trials published in English; addressing the prevention, diagnosis, or treatment 333	

of UTIs for patients treated with catheters (illustrative example). 334	

• We applied the same eligibility criteria (inclusion and exclusion criteria) as in the 335	

previous clinical guideline. See appendix III (illustrative example). 336	

In these examples, the inclusion and exclusion criteria used are clearly reported. These criteria 337	

refer to study design, languages, and study objectives. In addition, in the inclusion criteria 338	

reference has been made to the clinical question of the clinical guideline. 339	

 340	

Item 12. The methods used to assess the quality of the included evidence in the 341	

updating process are described 342	

Explanation 343	

A complete documentation of the evidence assessment allows clinical guideline users to 344	

examine the rating of the quality of the evidence. The differences in methodology used to assess 345	

the evidence between the updated and the previous version should be reported, including the 346	

rationale behind those differences. Additionally, whenever the methodology (e.g. instrument or 347	

tool) is used in the updated version differs from that used in the previous version it should be 348	

described whether the evidence included in the previous version was also assessed with the new 349	

methodology. A statement should be included if there are no differences in the methodology for 350	

evidence assessment between the updated and previous version. 351	
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Examples 352	

• In the updating process of the clinical guideline, the quality assessment was conducted 353	

with the GRADE (Grading of Recommendations Assessment, Development and 354	

Evaluation) system. In the GRADE approach, the quality of the evidence is obtained by 355	

taking into consideration several factors. An assessment of the risk of bias, inconsistency, 356	

indirectness, imprecision, and other considerations (including publication bias) has been 357	

conducted. We have used GRADE to evaluate the whole evidence base, not just the new 358	

studies identified (illustrative example). 359	

• The methods used to assess the quality of the studies found during the updating were 360	

similar as those used in the previous version of the clinical guideline (illustrative 361	

example). 362	

In these examples, the methodology used to assess the risk of bias and/or the quality of the 363	

evidence is described (e.g. GRADE methodology or other instruments), as well as the 364	

differences with the previous versions. 365	

 366	

Item 13. The methods used for the evidence synthesis in the updating process 367	

are described 368	

Explanation 369	

The methodology used to combine multiple sources of quantitative and/or qualitative evidence 370	

should be reported in the updated version. Furthermore, the methodology used to translate the 371	

evidence into recommendations should be stated in the updated version. A statement should be 372	

included if there are no differences in methodology for evidence synthesis between the updated 373	

and the previous version. 374	
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Examples 375	

• Generated summaries of the evidence by outcome: 1) randomised studies: meta-analysed, 376	

where appropriate and reported in GRADE profiles for clinical studies. 2) Observational 377	

studies: data presented as a range of values in GRADE profiles. 3) Qualitative studies: 378	

each study summarised in a table (available in an appendix) where possible, and the 379	

quality of included studies assessed against the NICE quality checklists for qualitative 380	

studies. Key common themes between studies which were relevant to the review question 381	

were summarised and presented with a comment of the quality of studies contributing to 382	

the themes in the main clinical guideline document. GRADE does not have a system for 383	

rating the quality of evidence for qualitative studies or surveys, and therefore there are no 384	

GRADE quality ratings for the themes identified [18]. 385	

• The methods for evidence synthesis during the updating process followed those used in 386	

the development of the previous version of the clinical guideline (illustrative example). 387	

• Studies in the updated and previous version were not meta-analysed due to the paucity of 388	

evidence reporting individual outcomes. GRADE evidence profiles have, therefore, been 389	

presented in the appendix XI, with the new evidence clearly identified (illustrative 390	

example). 391	

In these examples, the methodology used for synthesising the newly identified evidence 392	

(quantitative and/or qualitative) with the evidence included in the previous version is reported. 393	

 394	

Item 14. The methods used for externally reviewing the updated version are 395	

described 396	

Explanation 397	

An updated version should be externally reviewed by experts in the clinical area, 398	

methodological experts, and/or public consultation. The reviewers should not have been 399	
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involved in the updating process of the clinical guideline. On the other hand, if no changes have 400	

been made, an external review of the updated version might seem less appropriate. Where 401	

external review was deemed appropriate, the methods, results and impact should be described, 402	

including information of the reviewers. 403	

Examples 404	

• The updated version was reviewed in draft form by the following expert referees, who 405	

were members of the previous clinical guideline development group. All expert referees 406	

made declarations of interest and further details of these are available on request from the 407	

SIGN Executive [18]. 408	

• Given that the recommendations were not changed, an external review of the updated 409	

version was not undertaken (illustrative example). 410	

• Given that solely minor changes were made to the recommendations, a modified strategy 411	

of the external review process was undertaken. Specifically, we only asked the group 412	

participating in the external review to provide comments on the recommendations that 413	

have been changed (illustrative example). 414	

In these examples, documentation of the methodology used to conduct the external review has 415	

been presented. If an external review of the updated version has been conducted, it is stated 416	

whether specific instructions to appraise the updated version were provided to the reviewers. 417	

 418	

Item 15. The methods and plan for implementing the changes of the updated 419	

version in practice are described 420	

Explanation 421	

If applicable, specific accompanying materials produced to support the implementation of the 422	

updated version should be provided. The implementation plan should lay emphasis on the new 423	

recommendations of the updated version, or on the recommendations with significant changes. 424	
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In addition, the implementation plan from the previous version might have been evaluated, and 425	

consequently improved for the updated version. A statement should be included if there are no 426	

differences in methodology for the implementation plans or strategies between the updated and 427	

the previous version. 428	

Examples 429	

• The implementation plan of the updated version includes the following aspects: 1) 430	

Regular audit, with feedback of non-adherence to local clinical guidelines (including 431	

specific clinician feedback). This should be actively discussed and acted upon on a 432	

regular basis. 2) Active involvement and support from local senior staff or respected 433	

opinion leaders for the implementation strategy programme. 3) Indicate the changes 434	

introduced in recommendations in the updated version with respect to the previous 435	

version, by directing clinical guideline users to appendix X (illustrative example). 436	

• The methods for the implementation plan during the updating procedure followed those 437	

used in the development of the previous version (illustrative example). 438	

In these examples the methodology and the specific aspects of the implementation plan of the 439	

updated clinical guideline have been given. If this consists of different aspects, they have all 440	

been illustrated. 441	

 442	

Item 16. The plan and methods for updating the new version in the future are 443	

reported 444	

Explanation 445	

Updating is a crucial process for maintaining the validity of recommendations. A clear 446	

statement about the methodology and the plan of the forthcoming updating procedures should 447	

be provided. It should be clearly noted whenever the updating process will differ among clinical 448	

questions or recommendations. Additionally, if specific cases exist that trigger an update before 449	
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the time frame, these should be reported. If deemed appropriate, a specific time period for the 450	

next update, including a rationale for this period, must be provided. 451	

Examples 452	

• This clinical guideline was issued in 2014 and will be considered for review within two 453	

years to assure the validity of this clinical guideline because of the relatively quick 454	

advances in this clinical area. The panel responsible for updating the clinical guideline in 455	

2014 will be contacted again for participation in the updating process in 2016. Any 456	

updates to the clinical guideline in the interim period will be noted on the website. In 457	

principle, the same methodology for this current update will be used for the update in 458	

2016 (illustrative example). 459	

In this example, the procedure, including the time interval, for updating the clinical guideline in 460	

the future is provided in the updated version, including an established panel that will be 461	

responsible for updating the clinical guideline. 462	

 463	

Discussion 464	

We developed CheckUp using a rigorous development process, including the use of systematic 465	

reviews, assessment of updated clinical guidelines, and engagement of a large international 466	

clinical guideline community through semi-structured interviews, a Delphi consensus survey, 467	

and a wide external review process. CheckUp includes 16 items regarding the presentation, the 468	

editorial independence, and the methodology used in the clinical guideline updating process.  469	

Like similar explanation and elaboration documents from other instruments [19-25] the primary 470	

aim of this manuscript is to outline a framework for adequate use of the CheckUp checklist. 471	

With this article we aim to improve its usability by explaining the rationale of the items, and by 472	

providing relevant examples of optimal reporting. 473	
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Our results in the context of previous research 474	

The methodology for updating clinical guidelines is not standardised and should be more 475	

rigorous [7]. This lack of rigour, compared to de novo development of clinical guidelines, might 476	

be due to different reasons including: a) the scarcity of methodological research on the updating 477	

process [8]; b) lack of guidance in handbooks of clinical guideline institutions [9,10]; c) a clear 478	

emphasis on developing rather than updating in most organisations over the last two decades 479	

[5]. 480	

In CheckUp, the format of updated clinical guidelines, recommendations, and updated sections 481	

is covered in items 1 to 6. Nowadays, there is a gap in knowledge regarding the presentation 482	

formats of updated clinical guidelines. An analysis of clinical guidelines updated by the 483	

National Institute of Care Excellence (NICE), a key organisation in the clinical guideline area, 484	

observed concerning variability in the presentation formats of the recommendations’ changes, 485	

and a lack of justification for those changes [26]. The DECIDE (Developing and Evaluating 486	

Communication Strategies to Support Informed Decisions and Practice Based on Evidence; 487	

http://www.decide-collaboration.eu/) project, an initiative by the GRADE working group, has 488	

developed several presentation formats for recommendations of clinical guidelines [27,28]. 489	

However, the project did not address the presentation of updated recommendations. 490	

A description of the updating panel, the disclosures of interest, and the role of the funding body 491	

are covered in items 7 to 9. Both, the role in the working group and disciplines of the various 492	

members of the panel, responsible for updating a clinical guideline need to be carefully taken 493	

into account [29]. Similarly, the conflicts of interest of the members of the original clinical 494	

guideline should be regularly reviewed throughout the process of monitoring and updating. [30].  495	

In CheckUp, the methodology of the updating process is covered in items 10 to 16. Updating of 496	

a clinical guideline should be performed with a similar degree of rigour and explicitness as in 497	

the development of a de novo clinical guideline. However, in practice updating clinical 498	
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guidelines seems to be methodologically poorer conducted than developing de novo clinical 499	

guidelines [31].  500	

Although the checklist provides methodological principles on updating and reporting, it does 501	

not advocate a single operation strategy for updating a clinical guideline. There is no evidence 502	

for a “gold standard”, there are is little research evidence in the field, and often the original de 503	

novo methodology is used during the updating process [8]. In response to this gap, CheckUp is 504	

a first step, determining what content has to be reported in updated clinical guidelines. 505	

Strengths and limitations 506	

We believe that the strength of our study concerns the elaborate development process of the 507	

CheckUp. For the development process we followed the criteria of the EQUATOR (Enhancing 508	

the QUAlity and Transparency Of health Research) network and included the recommendations 509	

stated by Moher et al (2011) [32,33]. In the development process of CheckUp we used several 510	

methods to ensure inclusion of developers´ and users´ input internationally. By applying a 511	

formal consensus method (Delphi survey) and collecting experts’ opinions using diverse 512	

methods (semi-structured interviews and external reviews), we reached a fair understanding of 513	

clinical guideline methodologists’ and users’ perceptions of the updating of clinical guidelines. 514	

Complemented by empirical evidence from the literature and an assessment of updated clinical 515	

guidelines, we believe that CheckUp includes all relevant aspects of updating clinical 516	

guidelines. 517	

CheckUp has some limitations. One is the use of consensus methods with convenience samples 518	

of clinical guideline stakeholders. There is, hence, a potential bias with our sampling frames. 519	

However, across the different processes, an alignment and consensus of opinion emerged on 520	

what clinical guideline developers, users, and researchers expect to see reported in an updated 521	

clinical guideline. Additionally, for all items we tried to present optimal presentation formats 522	

examples from published updated clinical guidelines. However, we were not able to find for 523	

some items real examples of adequate presentation formats. Therefore, illustrative examples of 524	
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what we believe to be realistic and adequate reporting have been included. However, our use of 525	

a particular example does not imply that the terminology used is mandatory. 526	

Implications for practice and research 527	

CheckUp is a checklist for users and clinical guideline appraisers to assess the reporting of the 528	

updating process in updated clinical guidelines. Besides, CheckUp can be used by clinical 529	

guideline developers as a helping checklist for planning and conducting the reporting of clinical 530	

guidelines that need to be updated. The checklist can, hence, provide guidance to developers 531	

who are updating clinical guidelines through methodological principles that should be 532	

incorporated into the clinical guideline updating process, and strategies for reporting the clinical 533	

guideline. 534	

CheckUp will be updated in the near future whenever real examples of adequate reporting will 535	

be identified. We advise the updating panels that are responsible for updating clinical guidelines 536	

to take the items of CheckUp into account. Additionally, there is a need to evaluate the 537	

reporting of updated guidelines with CheckUp. It would be desirable to also assess the impact of 538	

this checklist in the clinical guideline field over the next few years. The Guidelines 539	

International Network (G-I-N) Updating Working Group [www.g-i-n.net/working-540	

groups/updating-guidelines] will be playing a crucial role in this work and in moving 541	

forward the updating agenda in the clinical guideline enterprise. 542	

 543	

In addition, like every resource designed to improve evidence-based methodology, we recognize 544	

that CheckUp is the first iteration of the checklist. As specific methods for updating continue to 545	

best tested and evolve, and standard practices emerge, these innovations will be reflected in 546	

future revisions of CheckUp.   547	
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Abstract

Background: A major challenge in updating clinical guidelines is to efficiently identify new, relevant evidence.
We evaluated the efficiency and feasibility of two new approaches: the development of restrictive search
strategies using PubMed Clinical Queries for MEDLINE and the use of the PLUS (McMaster Premium Literature
Service) database.

Methods: We evaluated a random sample of recommendations from a national guideline development
program and identified the references that would potentially trigger an update (key references) using an
exhaustive approach.
We designed restrictive search strategies using the minimum number of Medical Subject Headings (MeSH) terms and
text words required from the original exhaustive search strategies and applying broad and narrow filters. We
developed PLUS search strategies, matching Medical Subject Headings (MeSH) and Systematized Nomenclature of
Medicine (SNOMED) terms with guideline topics. We compared the number of key references retrieved by these
approaches with those retrieved by the exhaustive approach.

Results: The restrictive approach retrieved 68.1 % fewer references than the exhaustive approach (12,486 versus
39,136), and identified 89.9 % (62/69) of key references and 88 % (22/25) of recommendation updates. The use of PLUS
retrieved 88.5 % fewer references than the exhaustive approach (4,486 versus 39,136) and identified substantially fewer
key references (18/69, 26.1 %) and fewer recommendation updates (10/25, 40 %).

Conclusions: The proposed restrictive approach is a highly efficient and feasible method to identify new evidence that
triggers a recommendation update. Searching only in the PLUS database proved to be a suboptimal approach and
suggests the need for topic-specific tailoring.

Keywords: Clinical guidelines, Diffusion of innovation, Dissemination and implementation, Evidence-based medicine,
Information storage and retrieval, Knowledge translation, Methods, Updating

Background
Clinical guidelines, like systematic reviews and other
evidence summaries, require periodic reassessment of
research evidence to remain valid [1–4]. Current guidance
usually recommends revision and update within two to
three years of their publication [5, 6]. New evidence to

update clinical guidelines is generally identified using the
original exhaustive search strategies [7].
A major challenge for guideline developers is to effi-

ciently screen for new, relevant evidence that justifies a
clinical guideline update. Unfortunately, little empirical
work has been conducted to date to test the effective-
ness and efficiency of searching processes [7]. More than
a decade ago, Shekelle et al. developed a strategy based
on retrieving reviews, editorials, and commentaries in
high impact general journals and specialised journals,
complemented with a survey by clinical experts [8].
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Gartlehner et al. compared a modified version of this
strategy versus an exhaustive search strategy [9]. The
results so far have shown that restrictive approaches are
promising, but more information is needed about the
timing and type of search [7].
Similarly, researchers are testing alternative search

strategies to update systematic reviews [10–13]. Haynes
et al. developed the McMaster Premium Literature
Service (PLUS) database, from the McMaster Health
Knowledge Refinery [14, 15]. PLUS contains a search-
able subset of pre-appraised primary studies and
systematic reviews from more than 120 journals and it
can identify key articles needed to update systematic
reviews [14, 15]. Clinical Queries search filters in
MEDLINE and EMBASE have also shown a high sensi-
tivity to detect key articles [11].
We designed a study to evaluate the efficiency and

feasibility of two approaches to identify the need to
update clinical guidelines recommendations: 1) re-
strictive search strategies using PubMed Clinical
Queries search filters for MEDLINE and 2) the use of
PLUS database.

Methods
Design
We conducted a descriptive study of search strategies to
identify the references that update recommendations
from clinical guidelines. We developed three search
strategies to identify the need to update the recommen-
dations: an exhaustive approach, a restrictive approach,
and a PLUS approach.
The sample was obtained from a previous study and

included a stratified random sample of recommenda-
tions from the Spanish National Health System Clinical
Guidelines Program [1, 16]. The selection process in-
volved two phases: 1) we stratified guidelines by topic and
by year of publication; when multiple guidelines per strata
were available, we randomly selected one; 2) we performed
a stratified random sampling of recommendations by
guideline topic and by turnover (number of pertinent refer-
ences linked per recommendation in the updating process).

1) Exhaustive approach
Guideline methodologists with experience designing
search strategies developed exhaustive literature
search strategies for each clinical question: 1) based
on the original searches; and 2) applying the filters of
the original study. An example of the exhaustive search
strategy is available in Additional file 1. We also contacted
clinical experts to identify new studies. We obtained a
reference database of clinical questions. We screened the
references and assessed them qualitatively as: 1) Pertinent
references: Randomised controlled trials or systematic
reviews related to the topic of the clinical guideline; 2)

Relevant references: pertinent references that could be
used when considering an update to a recommendation,
but that would not necessarily trigger a potential update;
and 3) Key references: relevant references that would po-
tentially trigger an update because of their impact on the
population, the intervention, the comparison, the out-
come, the quality of the evidence, the direction and/or the
strength of the recommendation. Using the results of the
reference screening we classified recommendations as: 1)
need for updating: with one or more key references linked;
or 2) still valid: without key references linked.
A more complete description of this approach is avail-

able in the previously published protocol and survival
analysis results [1, 16].

2) Restrictive approach
Guideline methodologists, trained by researchers with ex-
perience designing search strategies, developed restrictive
search strategies for each clinical question using the
PubMed Clinical Queries search filters for the MEDLINE
database. We considered clinical questions that had at
least two PICO (population, intervention, comparator or
outcome) components. We developed the restrictive
search strategies considering the minimum number of
Medical Subject Headings (MeSH) terms and text words
required from the original exhaustive searches strategies.
The search strategies were designed in four stages [Fig. 1]:
1) Development: we selected keywords from the clinical
questions and identified Medical Subject Headings
(MeSH) terms and text words in titles; 2) Validation: we
evaluated whether each search retrieved all the original
references for its corresponding recommendation; 3) Re-
finement: If a search did not retrieve all the original refer-
ences, we selected and searched less specific Medical
Subject Headings (MeSH) and/or text words in the title or
abstract; and 4) Application of each of a broad and a nar-
row treatment Clinical Queries filter (www.ncbi.nlm.nih.-
gov/pubmed/clinical), and a systematic review filter [17].
We used the same date limits as with the exhaustive ap-
proach (from the complete year in which the original ex-
haustive searches was completed onwards). An example of
a restrictive search strategy is available in Additional file 1.

3) PLUS approach
An information specialist from the Health Information
Research Unit developed a PLUS search strategy for
each guideline topic. We matched Medical Subject
Headings (MeSH) and Systematized Nomenclature of
Medicine (SNOMED) indexing terms in the PLUS
database with clinical guideline topics. Both primary
and review papers were included. To take into account
the time delay associated with the critical appraisal
process (CAP) the articles go through, we ran the PLUS
searches strategies from the beginning of the year in which
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the original exhaustive searches were run, until approxi-
mately three months beyond the latest date of the ex-
haustive searches. An example of a PLUS search strategy
is available in Additional file 1.

Outcome
Our primary outcome was the number of key references
identified by each alternative approach.

Statistical methods
We performed a descriptive analysis of the data. We cal-
culated absolute and relative frequencies or median and
range, as appropriate.
Two investigators independently retrieved the key ref-

erences (identified in the exhaustive approach) in each
of the alternative approach results. We analysed the
number of key references in: 1) the results of restrictive

Fig. 1 Restrictive approach algorithm. Figure01_RestrictiveApproachAlgorithm. Microsoft PowerPoint presentation
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search strategies per clinical question; 2) restrictive
search strategies results per clinical guideline (clustering
all references identified by clinical question) [Fig. 2]; and
3) results of PLUS strategies per clinical guideline. We
did not identify additional pertinent, relevant or key
references from the alternative approaches. We did
not develop restrictive search strategies for clinical
questions with less than two of the four PICO compo-
nents, prognosis or diagnostic clinical questions. In
these instances we used the updated exhaustive search
strategies.
We identified the recommendations that needed an up-

date (with one or more key references) retrieved by each
alternative approach. We compared the recommendations
identified with those that were not identified according to

clinical guideline topic (cancer, cardiovascular disease,
mental health or metabolic disease), strength of recom-
mendation (A, B, C, D or good practice point [18]), clin-
ical purpose (prevention, screening, diagnosis, treatment
or other), and turnover. Each recommendation was
classified according to the number of linked pertinent
references: none, ≤ median number (low turnover), or >
median number (high turnover). We used Pearson’s chi-
square test or Fisher’s exact test, as appropriate.
We recorded the number of hours spent on design-

ing each approach and the number of researchers
involved.
We accepted p values of less than 0.05 as significant in

all calculations. We performed the analyses using SPSS
21.0 (SPSS Inc., Chicago, Illinois).

Fig. 2 References analysis. Figure02_ReferencesAnalysis. Microsoft PowerPoint presentation
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Results
We included a cohort of four clinical guidelines from
the Spanish National Health System Clinical Guidelines
Programme, corresponding to 87 clinical questions and
249 recommendations [19–22]. After the random selec-
tion process, the final recommendation sample included
43 clinical questions and 113 recommendations.

Exhaustive approach results
This approach retrieved a total of 39,136 references
from the four clinical guidelines included. From the
recommendations sample, we identified a total of 69
key references and 25 recommendations that poten-
tially needed an update [Table 1].

Restrictive approach results
We applied the restrictive approach to 88.5 % (77/87)
clinical questions from the included clinical guidelines,
corresponding to 85 % (96/113) of the recommendations
from our recommendation sample. We excluded eight
questions that did not present a minimum of two PICO
components (population, intervention, comparator or
outcome) and one diagnostic question.
The restrictive searches covered a mean of 4.6 years

(range 3.9 – 5.1 years) from 2008–2009 to 2011 – 2012
[Table 2].
For the clinical guidelines included, we retrieved a

total of 40,021 references using the broad filter and
9,958 references using the narrow filter [Table 2]. We re-
trieved more key references when we clustered results of
references per guideline rather than per question (40
[87 %] and 39 [84.8 %] compared with 26 [56.5 %] and
25 [54.3 %] using the broad and narrow filters, respect-
ively) [Table 2, Additional file 2]. Similarly, clustered re-
sults of references per guideline identified a higher
number of recommendations that were considered to
potentially need an update (18 [90.0 %] and 17 [85 %]
compared with 15 [75 %] and 14 [70 %] respectively
[Table 2].
When we used exhaustive search strategies for the clin-

ical questions not developed by the restrictive approach
(narrow filter and clustering by all questions), we retrieved

a total of 12,486 references, and we identified a total of 62
(89.9 %) key references and 22 (88.0 %) recommendations
that potentially needed an update [Table 4].
The restrictive approach (narrow filter and clustering

by all questions) failed to identify seven key references
(15.2 %): four (57.1 %) references were systematic re-
views and three references (42.9 %) were congress ab-
stracts (not indexed in MEDLINE) [Fig. 3].
The recommendations that potentially needed an up-

date not identified by the restrictive approach were simi-
lar to those that were identified in terms of topic,
strength of the recommendations, clinical purpose, and
turnover [Additional file 3].

PLUS approach results
The PLUS searches covered a median of 5.0 years
(range 4.1 – 5.3 years) from 2008–2009 to 2011 – 2012
[Table 3].
For the clinical guidelines included, we retrieved a total

of 4,486 references (range 137 – 3,059) [Table 3]. For the
recommendation sample, we retrieved 18 (26.1 %) key
references; these references potentially update 10 (40 %)
recommendations [Table 3, Additional file 2].
The PLUS approach failed to identify 51 key references

(73.9 %); most (41 references, 80.4 %) were from journals
not included in PLUS database [Fig. 4].
Recommendations with a high turnover were more likely

to be identified by the PLUS approach. The remaining fac-
tors (clinical guideline topic, strength of the recommenda-
tions, and clinical purpose) were not significantly associated
with the need to update [Additional file 3].

Resource use
Three guideline methodologists spent a total of 174 h in
designing and running the restrictive search strategies
[Table 4]. The PLUS search strategies were developed by
an information specialist who designed and ran the
searches in 28 h [Table 4].

Discussion
We evaluated two search strategies to identify signals for
updating recommendations and compared them to an

Table 1 Exhaustive approach results

Major depression in
adults 2008 [19]

Obesity in childhood and
adolescence 2009 [20]

Prostate cancer
treatment 2008 [21]

Secondary prevention of
stroke 2009 [22]

Total

Search period (years) 4.8 3.9 4.5 5.1

References retrieved in search
for clinical guidelines, n

11243 9763 3343 14787 39136

Key references identified from
recommendation sample, n

13 32 11 13 69

Potential update recommendations
identified from recommendation
sample, n (%)

3 8 7 7 25
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exhaustive search strategy using a random sample of rec-
ommendations from a cohort of clinical guidelines from
a national guideline development program.
The restrictive approach (using a narrow PubMed

Clinical Queries filter, clustering results per clinical
guideline and imputing exhaustive search results for
clinical questions not developed) retrieved 68.1 % fewer
references than the exhaustive approach, and identified
most of the key references (62/69, 89.9 %) and recom-
mendations updates (22/25, 88.0 %). We developed
search strategies for each clinical question but obtained
better results by considering the results across all ques-
tions included in a clinical guideline. The restrictive ap-
proach proved to be relatively simple to develop, not
needing the expertise of information retrieval special-
ists. Over half of the very few missing key references

with this approach were systematic reviews. Three ref-
erences were missed due to a mistake in the design of
restrictive searches, and one was missed by the filter
used [17], reflecting the need to pay more attention to
the design and quality check of search strategies.
Additional searches for systematic reviews in specific
databases, like Epistemonikos, could prove useful
[www.epistemonikos.org/]).
Our results show that PLUS approach retrieved

88.5 % fewer references than the exhaustive approach
but identified a substantially lower number of key ref-
erences (18/69, 26.1 %) and potential updates (10/25,
40 %) than the restrictive approach. These results were
similar independently of the searches being performed
by a PLUS information specialist (using search strat-
egies) or directly using the PLUS interface using topic

Table 2 Restrictive approach results

Major depression in
adults 2008 [19]

Obesity in childhood and
adolescence 2009 [20]

Prostate cancer
treatment 2008 [21]

Secondary prevention
of stroke 2009 [22]

Total

Search period (years) 4.8 3.9 4.5 5.1

References retrieved in search for clinical guidelines, n

- Broad filter 9223 10561 6939 13294 40017

- Narrow filter 2814 3976 976 2187 9953

Key references identified from recommendation sample, n (%)a

- Exhaustive approachb 13 16 4 13 46

- Broad filter

by individual clinical questions 5 38.5 11 68.8 4 100.0 6 46.2 26 56.5

by clustering all clinical questions 11 84.6 16 100.0 4 100.0 9 69.2 40 87.0

- Narrow filter

by individual clinical questions 4 30.8 11 68.8 4 100.0 6 46.2 25 54.3

by clustering all clinical questions 10 76.9 16 100.0 4 100.0 9 69.2 39 84.8

Potential update recommendations identified from recommendation sample, n (%)a

- Exhaustive approachb 3 6 4 7 20

- Broad filter

by individual clinical questions 3 100.0 4 66.7 4 100.0 4 57.1 15 75.0

by clustering all clinical questions 3 100.0 6 100.0 4 100.0 5 71.4 18 90.0

- Narrow filter

by individual clinical questions 2 66.7 4 66.7 4 100.0 4 57.1 14 70.0

by clustering all clinical questions 2 66.7 6 100.0 4 100.0 5 71.4 17 85.0
aPercentage of references and recommendations identified regarding the exhaustive strategy
bExhaustive strategy results without clinical questions and recommendations not included in ReSe strategy

Fig. 3 Key references not identified by restrictive approach. Figure03_RefNotIdentifiedRestrictive. Microsoft PowerPoint presentation
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synonyms (post-hoc analysis). This poor performance
was mainly due to most of these key references
(80.4 %) being from journals not included in PLUS
database.
The PLUS approach performed differently across

topics with major depression performing best (66.7 %
of key references retrieved) and prostate cancer worst
(14.3 %). This poor performance in the prostate cancer
guideline is explained by the fact that the PLUS data-
base does not include a large number of urology jour-
nals. This resource includes a limited number of
journals with a stronger focus on a limited number of
specialties and health topics. Given these findings and
building on previous research in the systematic reviews
and clinical guidelines fields, post-hoc we explored a
potential approach of tailoring the PLUS approach by
adding a limited number of journals for each specialty
(e.g. those with a higher impact factor) [8, 9, 12, 13].
However, missing key references were published in a
highly heterogeneous sample of journals, with only
3.4 % being in the first decile [Fig. 4].

The two search strategies we tested were far less time
consuming than the exhaustive search strategy. The re-
strictive approach needs initial tailoring and takes each
original guideline, question, search and references into
account. In contrast, the PLUS approach could be po-
tentially executed directly in its interface simply using
topic synonyms from clinical guidelines.

Our results in the context of previous research
Only one previous study of clinical guidelines com-
pared a different type of restrictive approach versus an
exhaustive approach [9]. However, this study consid-
ered prevention topics as the unit of analysis rather
than the individual recommendations. Furthermore,
the authors restricted the search to MEDLINE, using
publication types (review articles, editorials, guidelines
and commentaries) and limiting the search to core
and specialty clinical journals [9].
A recent evaluation of NICE clinical guidelines for inter-

ventional procedures also showed that updated recom-
mendations that required a modification generally had a

Table 3 PLUS approach results

Major depression in
Adults 2008 [19]

Obesity in childhood and
adolescence 2009 [20]

Prostate cancer
treatment 2008 [21]

Secondary prevention
of stroke 2009 [22]

Total

Search period (years) 5.3 4.1 4.8 5.3

References retrieved in search for
clinical guidelines, n

973 317 137 3059 4486

Key references identified from
recommendation sample, n (%)a

- Exhaustive strategy 13 32 11 13 69

- PLUS strategy 4 (30.8) 9 (28.1) 1 (9.1) 4 (30.8) 18 (26.1)

Potential update recommendations identified
from recommendation sample, n (%)a

- Exhaustive strategy 3 8 7 7 25

- PLUS strategy 2 (66.7) 4 (50.0) 1 (14.3) 3 (42.9) 10 (40.0)
aPercentage of references and recommendations identified regarding the exhaustive strategy

Fig. 4 Key references not identified by PLUS approach. Figure04_RefNotIdentifiedPLUS. Microsoft PowerPoint presentation
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greater increase in their evidence base (number of patients
included in observational studies published) than non-
updated recommendations [23]. Our results are consistent
with this finding, showing a higher efficiency of the PLUS
approach in recommendations with a higher turnover.
There is indirect evidence about the performance of

PLUS for clinical guidelines from a previous study that
evaluated the updating of systematic reviews [11]. Only
13 out of 87 systematic reviews (14.9 %) included all the
new studies in PLUS. In 39 (44.8 %) reviews there was
no statistically significant difference between PLUS and
non-PLUS new studies (ROR: 0.99; 95 % confidence
interval: 0.87-1.14). Thirty-five updated reviews (40.2 %)
had no new studies indexed in PLUS (although conclu-
sions were seldom altered by addition of new studies)
[11]. Despite these results in systematic reviews, the
PLUS database did not perform similarly in the context
of clinical guidelines. However, we did not routinely de-
termine the change in effect sizes with key references, so
we could not assess their quantitative relationship. Nei-
ther did we assess whether references identified in the
PLUS database could have reliably signalled the need to
update for topics that were in the journals that are
included.
The same study by Hemens et al. confirmed the high

sensitivity of Clinical Queries filters for MEDLINE and
EMBASE in detecting randomized controlled trials [11].
This is consistent with our results showing that incorp-
orating Clinical Queries filters (to identify randomized
controlled trials) and Montori’s et al. filter (to identify
systematic reviews) significantly reduces the citation
screening burden [17].

Strengths and limitations
We used a rigorous and explicit methodology building
on previous research in this area, improving its deficien-
cies, and implementing an innovative solution. We also
used the exhaustive approach as a standard, improving
the validity of the results and, hence, the strength of our
inferences. We independently screened and extracted
the data in pairs and included methodologists and panel
members from the original guidelines as far as possible.
Finally, we laid out a structured framework (e.g., out-
come definitions) that could prove useful in the future
for other researchers in the field.
Our study has some limitations. We did not assess all

references retrieved by each alternative approach, so we
were not able to evaluate whether other key references
were identified by any of these approaches. Our sample
is limited to recommendations from four guidelines
topics. However, this potential limitation is mitigated be-
cause our sample covers broad areas such as cancer, car-
diovascular diseases, mental health and lifestyle and
behavioural issues. Additionally, we based our exhaustive
search strategies on searches specifically designed during
the original guidelines development. A post-hoc analysis
revealed several mistakes and inconsistencies in search
strategies that could have been avoided through peer re-
view process [24]. However, the validation of the accur-
acy of the original search strategies was beyond the
scope of our study. We are unable to estimate how this
issue could affect the recall of the exhaustive search
strategies, although we think that these deficiencies are
minor and that they do not alter our conclusions. We
included only randomised controlled trials and system-
atic reviews and did not incorporate observational stud-
ies, diagnostic questions or evidence about values and
preferences or resource use considerations. Finally, some
authors had conflicts of interest due to their involve-
ment in the PLUS database and Clinical Queries filter
development. However, they did not participate in the
identification of key references.

Conclusions
Our results have important implications both for the
updating of guidelines and for future research in this
field. The proposed method of developing restrictive
search strategies, using PubMed Clinical Queries fil-
ters in the MEDLINE database, provides a feasible and
efficient method for guideline developers to identify
significant new studies that are likely to trigger a rec-
ommendation update. Searching only in the PLUS
database was a suboptimal approach that needs topic
specific tailoring.
Our results highlight the need for additional methodo-

logical research in this field. For this future work, inves-
tigators are likely to find our framework helpful.

Table. 4 Summary results by approach

Exhaustive
approach

Restrictive
approacha

PLUS
approach

n % n %b n %b

References identification

References retrieved in
search for clinical guidelines

39136 12486 31.9 4486 11.5

Key references identified from
recommendation sample

69 62 89.9 18 26.1

Recommendation identification

Potential update
recommendations identified from
recommendation sample

25 22 88.0 10 40.0

Resource use

Guidelines methodologists 4 3 75.0 -

Information specialist - - 1 25.0

Time to perform
the search (hours)

279 174.3 62.5 28 10.0

aNarrow filter, clustered by all questions, and imputed exhaustive search
results for the clinical questions not included in the restrictive approach
bPercentage regarding the exhaustive approach
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Abstract
Objectives: The aim of the study was to identify and describe strategies to prioritize the updating of systematic reviews (SRs), health
technology assessments (HTAs), or clinical guidelines (CGs).

Study Design and Setting: We conducted an SR of studies describing one ormoremethods to prioritize SRs, HTAs, or CGs for updating.We
searchedMEDLINE(PubMed, from1966 toAugust 2016) andTheCochraneMethodologyRegister (TheCochraneLibrary, Issue82016).Wehand
searched abstract books, reviewed reference lists, and contacted experts. Two reviewers independently screened the references and extracted data.

Results: We included 14 studies. Six studies were classified as descriptive (6 of 14, 42.9%) and eight as implementation studies (8 of
14, 57.1%). Six studies reported an updating strategy (6 of 14, 42.9%), six a prioritization process (6 of 14, 42.9%), and two a prioritization
criterion (2 of 14, 14.2%). Eight studies focused on SRs (8 of 14, 57.1%), six studies focused on CGs (6 of 14, 42.9%), and none were about
HTAs. We identified 76 prioritization criteria that can be applied when prioritizing documents for updating. The most frequently cited
criteria were as follows: available evidence (19 of 76, 25.0%), clinical relevance (10 of 76; 13.2%), and users’ interest (10 of 76; 13.2%).

Conclusion: There is wide variability and suboptimal reporting of the methods used to develop and implement processes to prioritize
updating of SRs, HTAs, and CGs. � 2017 Elsevier Inc. All rights reserved.
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1. Introduction

Systematic reviews (SRs), health technology assess-
ments (HTAs), and clinical guidelines (CGs) are closely
related health decision-making tools that help patients,
health care providers, and other stakeholders to make
informed decisions. These documents share common steps
in their development (i.e., assessment of the available evi-
dence and systematic synthesis) [1e3].

As new evidence can change the conclusions of SRs,
HTAs, and CGs, rigorous updating strategies are crucial
in the maintenance of these documents [4e6]. We define
updating as an iterative process with a systematic and
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What is new?

Key findings
� We identified 14 studies about prioritization pro-

cess for updating (eight for SRs, six for clinical
guidelines [CGs], and none for health technology
assessments [HTAs]).

� We identified 76 prioritization criteria that can be
applied when prioritizing SRs or CGs for updating.

� There is wide variability and suboptimal reporting
of the methods used to develop and to implement
prioritization processes in SRs, HTAs, and CGs.

What this adds to what was known?
� We provide an exhaustive description on methods

to prioritize SRs, HTAs, and CGs for updating.

� We proposed hierarchical classification of the
studies based on three levels: updating strategy,
prioritization process, and prioritization criteria.

� We proposed different domains to standardize the
prioritization criteria.

What is the implication and what should change
now?
� Updating strategies may include a rigorous and

transparent prioritization process to efficiently
maintain SRs, HTAs, and CGs up to date.

� Further rigorous methodological research is
required to optimize the prioritization process for
updating.
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explicit methodology that includes identification, review,
and assessment of new evidence that is not included in
the original document [7e9]. If the new evidence is rele-
vant, the document needs to be reviewed and, if necessary,
modified. Moreover, the updating strategies provide an op-
portunity to improve the overall methodology and edition
of the document (e.g., correction of mistakes or enhance-
ment to the writing).

Cochrane Handbook suggests updating of SRs every
2 years, although there might be exceptions to this rule
(e.g., SRs need more frequent updates if relevant research
is being published frequently or alternatively SRs are still
current in some topics where new data emerge slowly or
are unlikely to emerge) [2]. However, most SRs are updated
less frequently than recommended [10e12]. The updating of
SRs is resource intensive and time-consuming [10,11]; there-
fore, different stakeholders are starting to advocate for an
approach based on the prioritization of SRs or topics for up-
dating as opposed to predetermined time frames [13,14].
Currently, little is known about the updating of HTAs.
Although some HTA developers or initiatives included this
aspect in their reports, they do not provide specific guid-
ance on how to implement it [1,15,16].

Several studies have assessed the validity of CGs and
their recommendations, specifically the length of time they
remain valid [4,5,17e19]. Based on this evidence, most CG
developers adopt updating policies based on predetermined
time frames [9]. However, the decision to update a CG is a
complex process that needs to consider other factors like
the volume of new research, available resources, or the bal-
ance between updating and developing CGs de novo [20].
In this context, there is a growing interest in approaches
that help stakeholders determine which CGs or topics
should be prioritized for updating [21]. As an example, Ag-
bassi et al. [22] developed and implemented two question-
naires: one to classify CGs in order of priority for updating
and another one to determine the effect of newly available
evidence on CGs recommendations.

Methods to prioritize health decision-making tools for up-
dating would ensure that resources are invested to update the
documents that are most relevant to different stakeholders.
Until now, the prioritization processes for updating reported
in literature have not been systematically reviewed. We
therefore undertook an SR to identify and describe processes
to prioritize updating of SRs, HTAs, and CGs.
2. Methods

2.1. Information sources and search strategy

We searched in MEDLINE (accessed through PubMed,
from 1966 onward) and The Cochrane Methodology Regis-
ter (accessed through The Cochrane Library, Issue 8 2016)
in August 2016. We did not establish limitations according
to the language or publication status. The search strategy is
available in the supplementary data (Supplementary Data 1
at www.jclinepi.com). Additionally, we hand searched the
G-I-N Conferences abstract books (2011 onward), HTA In-
ternational Meetings abstract books (2011 onward), and
reference lists of the included studies. We also consulted
experts and contacted authors of the included studies.

2.2. Eligibility criteria

Inclusion criteria: Studies that described or implemented
one or more strategies to prioritize updating of SRs, HTAs,
or CGs.

Exclusion criteria: SRs, HTAs, or CGs methodological
handbooks; updated SRs, HTAs, or CGs; letters; comments;
or editorials.

2.3. Study selection

Two reviewers (L.M.G. and H.P-.H.) independently
screened titles and abstracts to identify potentially eligible

http://www.jclinepi.com
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references for inclusion. They obtained the full-text copies
of potentially eligible references for further assessment.
Disagreements were initially solved by consensus; if neces-
sary, a third reviewer (E.N.d.G.) was consulted. Study au-
thors were contacted via email when additional
information was needed.
2.4. Data extraction

We designed a data extraction form that included the
following information: (1) study identification, (2) descrip-
tion of the study, (3) description of the methods used to
develop the prioritization process for updating, (4) descrip-
tion of the methods used to implement the prioritization
process for updating, and (5) strengths and weaknesses of
the prioritization process as provided by authors
(Supplementary Data 2 at www.jclinepi.com).

We classified the included studies by type of design
(descriptive or implementation study), hierarchical level
(updating strategy, prioritization process, or prioritization
Type of design

• Descriptive study Study that described one 
HTAs, or CGs.

• Implementation study Study that described but 
strategies to prioritize up

Hierarchical level

• Updating strategy Step-by-step method use
updating strategy are:  1)
of this evidence on the do
document; and 3) reviewi

• Prioritization process Method used to determin
updating.  The essential s
of documents using one o
of documents in prioritiza
for updating). Prioritizatio
the updating strategy

• Prioritization criteria Document-related factors
priority for updating

Type of updated document

• Systematic review “A systematic review atte
specified eligibility criteria
It  uses explicit, systemati
minimizing bias, thus prov
conclusions can be drawn

• Health technology 
assessment

“Systematic evaluation of
addressing the direct and
indirect and unintended c
decision making regarding

• Clinical guideline “Clinical practice guidelin
intended to optimize pati
of evidence and an assess
options” [3].

Fig. 1. Studies cl
criteria), and type of updated document (SR, HTA, or
CG) (Figs. 1 and 2).

Two reviewers (H.P-.H. and C.S.) pilot-tested and
refined the data extraction form. Subsequently, two re-
viewers (H.P-.H. and C.S.) independently extracted data
from all the studies that met the inclusion criteria. Dis-
agreements were solved by consensus; if necessary, a third
reviewer (L.M.G.) was consulted.
2.5. Data analysis

For the quantitative date, we calculated absolute fre-
quencies and proportions.

For the qualitative data, we used content analysis to
summarize and draw conclusions. We reviewed the data
in detail and developed initial codes based on topics present
in the narrative descriptions and organized sentences and
paragraphs into these codes [23]. We constructed a concep-
tual framework that guided the organization and presenta-
tion of results based on the content analysis. We selected
or more strategies to prioritize updating of SRs, 

also pilot-tested and/or implemented one or more 
dating of SRs, HTAs, or CGs.

d to update documents. The essential stages in an 
 identifying new evidence; 2) assessing the impact 
cument, and deciding the need to update the 
ng and, if needed, modifying the document. 

e which document should be prioritized for 
tages in a prioritization process are: 1) assessment 
r more prioritization criteria, and 2) classification 
tion groups (e.g. high, medium or low relevance 
n process could be included in different stages of 
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by consensus relevant quotes that were illustrative of the
strengths and weaknesses of the identified prioritization
process for updating.

We summarized narratively and in tables all the data
extracted.

We adhered to Preferred Reporting Items for Systematic
reviews and Meta-Analyses guideline for the reporting of
this SR [24].
3. Results

3.1. Study selection

The screening process is summarized in a flow diagram
(Fig. 3). We initially identified 4,724 references and
excluded 4,677 references after examining their titles and
abstracts. We reviewed 47 full texts and excluded 17 refer-
ences (Supplementary Data 3 at www.jclinepi.com). We
finally included 14 studies corresponding to 30 individual
publications (Supplementary Data 4 at www.jclinepi.com)
[22,25e53]. Six studies were only available as abstracts
and/or in presentation format (6 of 14, 42.9%)
[26,28,32,39,50,52]. We successfully contacted the authors
of these studies and obtained additional information.

3.2. Study characteristics

The main characteristics of the 14 included studies are
reported in Table 1. Most studies were conducted from
Canada, the UK, or the United States (11 of 14, 78.6%)
[22,26,28,32,35,36,39,42,43,48,53]. Most of the studies
were published during the past 5 years (10 of 14, 71.4%)
[22,26,28,32,35,36,42,48,52,53].

We classified six studies as descriptive (6 of 14, 42.9%)
[28,32,35,43,50,52] and eight as implementation (8 of 14,
57.1%) [22,26,33,36,39,42,48,53]. Six studies reported an
updating strategy (6 of 14, 42.9%) [28,33,36,42,43,52],
six a prioritization process (6 of 14, 42.9%)
[22,26,32,48,50,53], and two a prioritization criterion (2
of 14, 14.2%) [35,39]. Eight studies focused on SRs (8 of
14, 57.1%) [28,33,35,39,42,43,48,53], six studies focused
on CGs (6 of 14, 42.9%) [22,26,32,36,50,52], and none
were about HTAs. Most of the studies focusing on SRs
were conducted by research groups affiliated with Co-
chrane (5 of 8, 62.5%) [33,39,43,48,53].

Studies that implemented a prioritization process pro-
vided the most detail (4 of 14, 28.6%), typically assessing
and classifying documents according to the need for updat-
ing [22,26,48,53].

3.3. Methods used to develop the prioritization
processes for updating

Five studies included a description of the development
method for their proposed prioritization process for updat-
ing (5 of 14, 35.7%, Table 2) [22,32,36,50,52]. Most devel-
opment methods followed a common pathway: conducting
a literature review [22,32,36,52] and/or consultation with
experts (survey or interview) [32,36,50,52].

Lord et al. [36] performed a study to compare the priorities
for updating obtained from stakeholder surveys with those
elicited from an economicmodel of diagnostic and treatment
pathways. TwoNICECGswere used as case studies (prostate
cancer and atrial fibrillation). A discrete event simulation
model was used to model the recommended care pathway
and estimate consequent costs and outcomes. A health eco-
nomics research group invested approximately 24 months
to develop the models for the two CGs.

3.4. Methods used to implement the prioritization
processes for updating

The eight studies, that implemented their prioritization
process for updating (8 of 14, 57.1%), usually adopted
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one or both of the following approaches: (1) assessment of
the candidate documents at a given point in time using a
questionnaire [26,33,36] or (2) assessment of candidate
documents using a step-by-step algorithm (Table 3)
[22,36,42,48,53]. The latter typically involved a pragmatic
literature searches to identify new evidence (e.g., a stream-
lined SR or abbreviated literature searches [22,42]).

Five studies (5 of 8, 62.5%) incorporated categories to
classify documents according to their priority for updating
(range 1e5), mostly reflecting of the relative need to update
(e.g., high, medium, or low) [22,26,42,53]. Experts in the
development process (i.e., methodologists), researchers,
and/or clinicians were the most common participants in
the implementation of these prioritization processes
[22,26,33,36,42,53]. A health economics research group
collaborated in the study by Lord et al. [36], which
involved economic modeling.

Six studies (6 of 8; 75.0%), which reported quantitative
results, assessed a total of 660 documents (Table 3)
[22,26,36,42,48,53]. Four studies reported high-priority doc-
uments for updating (4 of 8; 50%), identifying 11.2% docu-
ments in this category (71 of 623; Table 3) [22,26,42,53].

Half of the studies shared similar methodological tools (4
of 8; 50.0%), including questionnaires, algorithms, exam-
ples of pathways, or prediction equations (Supplementary
Data 5 at www.jclinepi.com) [22,33,36,48].

Two studies reported the time taken to implement the
proposed prioritization process for updating (2 of 8;
25%). Amos et al., in which eligible documents (clinical
questions from CGs) were assessed using a questionnaire
(with three prioritization criteria), required 2 hours for each
document [26]. Agbassi et al., in which documents (CGs)
were evaluated through a step-by-step process (with five
prioritization criteria), required a median of 167 days for
each document (range 18e358 days) [22]. Two studies re-
ported the time between assessments (2 of 8; 25%), for an
interval of 6 and 12 months, respectively [22,42].
3.5. Prioritization criteria for updating

We identified 76 prioritization criteria that can be applied
when prioritizing documents for updating (Table 4); and
17.1% (13 of 76) of criteria were defined [22,35,36,39,
42,48,53]. The studies included a mean of 3.5 criteria
(range 1e18) [22,26,28,32,33,35,36,39,42,43,48,50,52,53].
We clustered criteria in 11 domains: (1) available evidence;
(2) clinical relevance; (3) users’ interest; (4) impact on re-
sources use and costs; (5) impact on public health policies;
(6) adequacy of the clinical question; (7) time frame (time be-
tween document development and assessment for update);
(8) cluster criteria (including more than one criterion); (9)
impact on stakeholders’ views and experience; (10) complex
criteria (which requires economics or statistics knowledge);
and (11) others.

The most frequently reported criteria were related to the
‘‘available evidence’’ domain (19 of 76, 25.0%). Those
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Table 1. Characteristics of included studies

Author and yeara Institution (country) Design Process level Updated document

Agbassi et al. 2014
[22]

Program in Evidence-based Care,
Cancer Care Ontario (Canada)

Implementation study Prioritization process Clinical guideline

Amos et al. 2013b

[26]
Kaiser Permanente (USA) Implementation study Prioritization process Clinical guideline (clinical

questions)
Chang 2014b [28] Agency for Health Research and

Quality (USA)
Descriptive study Updating strategy Systematic review

Jamshidi et al.
2016b [32]

Universit�e Laval (Canada) Descriptive study Prioritization process Clinical guideline

Jordan et al.2008
[33]

NZ Cochrane Branch of the
Australasian Cochrane Center,
Cochrane Menstrual Disorders
and Subfertility Group (New
Zealand)

Implementation study Updating strategy Systematic review

Langan et al.2012
[35]

University of Leeds (UK) Descriptive study Prioritization criteria Systematic review

Lord et al. 2013
[36]

National Institute for Health
Research (UK)

Implementation study Updating strategy Clinical guideline

Salzwedel and
Wright 2010b

[39]

Cochrane Hypertension Review
Group (Canada)

Implementation study Prioritization criteria Systematic review

Shekelle et al. 2014
[42]

Agency for Healthcare Research
and Quality (USA)

Implementation study Updating strategy Systematic review

Soll 2008 [43] Cochrane Neonatal Review Group
(CNRG) (USA)

Descriptive study Updating strategy Systematic review

Takwoingi et al.
2013 [48]

Cochrane Editorial Unit (UK) Implementation study Prioritization process Systematic review

Theobald et al.
1999b [50]

French Federation of
Comprehensive Cancer Centers
(France)

Descriptive study Prioritization process Clinical guideline

Venhorst et al.
2014b [52]

Knowledge Institute of Medical
Specialists (the Netherlands)

Descriptive study Updating strategy Clinical guideline

Welsh et al. 2015
[53]

Cochrane Airways group (UK) Implementation study Prioritization process Systematic review

a In alphabetical order.
b Only published abstract and/or presentation available.

Table 2. Methods used to develop the prioritization process

Author and yeara Description of the process Participants

Agbassi et al. 2014 [22] � Literature review. � Research team.
Jamshidi et al. 2016b [32] � Systematic review.

� Survey.
� Calculation of the criteria weights
(analytical hierarchy process).

Survey
� CGs development institutions.
� Experts on the field.

Lord et al. 2013 [36] Survey
� Not reported
Economic modeling
� Individual level discrete event
simulation.

Survey
� Research team
Economic modeling
� Health economics research group

Shekelle et al. 2014 [42] � Not reported. � The RAND Corporation, Southern Cali-
fornia Evidence-based Practice Center.

� University of Ottawa Evidence-based
Practice Center.

Soll 2008 [43] � Not reported. � Members of the Cochrane Neonatal
Review Group.

Theobald et al. 1999b [50] � Survey. � Clinicians.
Vernhorst 2014b [52] � Literature review

� Interviews.
Interviews
� CGs development group.

Abbreviation: CG, Clinical guideline.
a In alphabetical order.
b only published abstract and/or presentation available.
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criteria were included in nine studies (9 of 14, 64.3%)
[22,26,32,33,43,48,50,52,53], and six studies included
more than one criterion related to this domain (6 of 14;
42.9%) [26,32,33,43,50,53]. Jamshidi et al. [32], the only
study that ranked the criteria, reported higher weights for
available evidence criteria: ‘‘changes in the evidence on
the benefits and harms of existing interventions’’ (weight:
0.144), ‘‘strength of the evidence’’ (weight: 0.132), and
‘‘quality of the evidence’’ (weight: 0.131). Additionally, a
criterion defined as ‘‘new evidence’’ was frequently used
(5 of 76; 6.6%) [22,43,48,52,53], often requiring a prag-
matic literature search to identify new evidence [22,48,53].

‘‘Clinical relevance’’ was rather an unspecific domain
usually related with burden of disease or relevance of the
document (i.e., topic, clinical question, or CG) (10 of 76;
13.2%) [26,33,48,50,52,53].

Criteria in the domain ‘‘users’ interest’’ and related to ‘‘ci-
tations, downloads, or Web site hits’’ clustered similar items:
‘‘frequency of downloads’’ [28], ‘‘citation in other scientific
literature, including clinical practice guidelines’’ [28], ‘‘num-
ber of citations for SR’’ [39], ‘‘reviews that were most highly
cited’’ [53], or ‘‘reviews that had themostWeb site hits’’ [53].

Three studies developed more complex criteria (3 of 76;
3.9%) [35,36,48]. Langan et al. [35] 2012 illustrated the po-
tential impact of one new study on a given meta-analysis us-
ing funnel plots, which could be informative when
prioritizing SRs for updating. Takwoingi et al. [48] devel-
oped a prediction equation for estimating the probability of
conclusions changing after the addition of new studies to a
meta-analysis. The prediction equation uses two signals:
(1) ‘‘ratio of the total weight of the new studies to the total
weight of the old studies in an updatedmeta-analysis (weight
ratio)’’ and (2) number of new studies [48]. Lord et al. [36]
modeled service pathways of two CGs to estimate the cost-
effectiveness of possible changes to the pathways. The eco-
nomic prioritization criterion was determined based on: (1)
the probability that the currently recommended option is
not the optimal strategy using a cost-effectiveness threshold
of £20,000 per QALY gained and (2) the magnitude of the
potential gain in net benefits (difference between the optimal
and base-case strategies). These statistics were used by the
authors to rank topics in order of importance for inclusion
in an update of the two CGs.
3.6. Strengths and weaknesses of the prioritization
processes for updating

Relevant quotes that illustrated the strengths and weak-
nesses reported by study authors are provided in Fig. 4.
The strengths of the proposed strategies reflected the poten-
tial impact of the prioritization process for updating on the
efficiency of the updating process (rigorous process that
saves both time and resources) [22,26,32,35,43,48,52,53].
Conversely, the following limitations were highlighted:
external validity, the resources required, or the need to
conduct surveillance of the new evidence [22,48,52,53].
4. Discussion

4.1. Main findings

We identified 14 studies (reported in 30publications) about
the prioritization process for updating health decision-making
tools (eight for SRs, six for CGs, and none for HTAs). The
studies included either of the following approaches to priori-
tize documents for updating: a more pragmatic assessment
(using a questionnaire that included different prioritization
criteria) or more formal assessment (using a step-by-step al-
gorithm that included literature searches to identify new evi-
dence). We identified 76 prioritization criteria that can be
applied when prioritizing documents for updating. The most
frequently cited criteria were as follows: available evidence,
clinical relevance, and users’ interest.

There is wide variability of methods used to develop and
to implement prioritization processes in methodological
studies. Furthermore, the applied methods are poorly re-
ported (i.e., few studies described the development method
or the prioritization criteria).

4.2. Our results in the context of previous research

4.2.1. Aspects related with updated documents
4.2.1.1. Strategies to prioritize updating of SRs. In the
field of SRs, the most recent consensus document on when
and how to update SRs reported examples of how different
organizations decide which SRs within their portfolio
should be updated (i.e., AHRQ and Cochrane) [13]. How-
ever, and consistent with our findings, authors found that
the studies that propose an overall updating strategies of
SRs did not provide a detailed description of the prioritiza-
tion criteria used [33,42,43].

4.2.1.2. Strategies to prioritize updating of HTAs. We did
not identify any prioritization processes for updating HTAs.
However, we did find studies that aimed to prioritize the
evaluation of newly introduced health technologies or to
identify potentially obsolete technologies, or those that
may need additional evidence generation [1,54e58]. As
such, Ruano Ravi~na et al. [56] developed a prioritization
tool (PriTec) to identify, prioritize, and assess of potentially
obsolete health technologies.

4.2.1.3. Strategies to prioritize updating of CGs. Previous
SRs on CGs updating strategies did not identify or only
partially described processes that could inform the decision
of which CGs should be prioritized for updating [7,9,59].
There are, nevertheless, new studies published ever since
that underscore the relevance of the prioritization process
in CG updating [22,26,32,36,52], coinciding with a
growing interest to shift from developing to updating CGs
among developers [60].

4.2.2. Aspects related with prioritization process
4.2.2.1. When to prioritize documents for updating.
Different prioritization processes could be implemented in



Table 3. Methods used to implement the prioritization process

Author and yeara
Description of
the process Priority classification

Agbassi et al. 2014 [22] Step 1. Document assessment:
1. Application of DAQ.
2. Classification of the documents (endorsed, deferred, reviewed, archived,

and special cases).
3. Prioritization of the documents in review category (urgent, high, medium,

or low priority).
Step 2. Document review:
1. Application of DRQ.
2. Conduction of a streamlined SR (without conducting a full quality

assessment).
3. Classification of the documents (endorsed, updated, and archived).
4. Consensus by larger expert panel.

� Urgent
� High
� Medium
� Low

Amos et al. 2013b [26] Ranking of clinical questions by importance for literature monitoring and
clinical importance (9-point Likert scale) (1).

� High (rank 7e9)
� Medium (rank 4e6)
� Low (rank 1e3)

Jordan et al. 2008 [33] 1. Nomination of out-of-date reviews by Cochrane Review Groups.
2. Application of the Cochrane Infectious Diseases Group new priority

setting approach.

Without classification.

Lord et al. 2013 [36] Survey
Survey to stakeholders.
Economic modeling
Application of a ‘‘service pathway model’ and a ‘‘disease process model.’’

Survey
� Very important
� Important
� No opinion
� Somewhat important
� Not important
Economic modeling
Without classification.

Salzwedel and
Wright 2010b [39]

Use of Google Scholar to determine the number of times an SR has been
cited.

Without classification.

Shekelle et al. 2014 [42] 1. Conduction of an abbreviated literature search.
2. Obtaining expert opinion.
3. Obtaining safety alerts from different sources.
4. Assessment of the need to update each conclusion for each key question.
5. Assessment of priority status to updating the full report.

� High
� Medium
� Low

Takwoingi et al. 2013 [48] 1. Classification of the clinical question (‘‘current question, no longer being
updated’’ or ‘‘historical question, no longer being updated’’) based on the
new evidence.

2. Identification of new factors from the existing included studies, new
methodology, response to feedback from users of the review, inclusion in
policy decision-making, or clinical practice guidelines.

3. Application of the prediction tool if new studies are identified as relevant.

� Not reported

Welsh et al. 2015 [53] 1. Understanding of patient uncertainties about asthma.
2. Piloting of a prioritization tool to assess whether individual reviews

require updating [Takwoingi2013].
3. Survey of the Cochrane Airways Group Editorial Board.
4. Prioritization of new review titles by horizon scanning.

� High

Abbreviations: AF, atrial fibrillation; DAQ, document assessment questionnaire; DRQ, document review questionnaire; NB, net benefit; PC,
prostate cancer; SR, systematic review.
Notes: (1) Question 1: Rate the importance of including the topic in an update of the guideline; (2) The priority strategy was not implemented
due to the small response of Cochrane Review Groups; (3) ‘‘The estimated economic priorities for update topics differed from those elicited from
stakeholders’’; (4) The total number of reviews assessed is not reported.

a In alphabetical order.
b Only published abstract and/or presentation available.
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different time points of the updating strategy. For example,
in CGs context, a prioritization process could be imple-
mented to identify the CGs in greatest need of update; to
identify the CGs in greatest need of update after a surveil-
lance process; or to identify the clinical questions of a
prioritized CG in greatest need of update. None of the
included studies provided this degree of granularity.

4.2.2.2. Pragmatic vs. formal approaches to prioritize updat-
ing of documents. Among the studies that reported the



Participants Piloted
Results (n prioritizations/

n assessments) Implementation tools available

� Clinical leaders.
� Experts in the development process.

Not reported. 2011 Assessment: 19/109 (17%)
urgent; 16/109 (15%) high;
6/109 (6%) medium; 21/109
(19%) low.

2012 Assessment: 8/88 (9%)
urgent; 2/88 (2%) high; 10/88
(11%) medium; 18/88 (20%)
low.

Yes (two questionnaires, algorithm).

� Clinical experts.
� Experts in the development process.

Not reported. 16/127 (13%) high; 22/127
(17%) medium; 42/127 (33%)
low.

No.

� Cochrane Review Groups.
� Updating officer.

Not reported. Not reported (2). Yes (nonformal questionnaire).

Survey
� Research team
� Stakeholders
Economic modeling
� Health economics research group

Survey
Yes
Economic modeling
Not reported.

Survey
PC 2/8 (25%) very important; AF

2/9 (22%) very important (3)
Economic modeling
PC 3/6 (50%) high potential for

increased
NB; AF 2/5 (40%) high potential

for increased
NB (3)

Survey
No
Economic modeling
Yes (service pathway model).

Not reported. Not reported. 1/17 (5.9%) highly cited. Not reported.

� Research team.
� Experts.

Yes. Ahmadzai 201
2/24 (8%) high; 5/24 (21%)

medium; 17/24 (71%) low.
Newberry 2013
2/14 (14%) high; 3/14 (21%)

medium; 9/14 (64%) low.

Yes (nonformal questionnaire)

� Review or
editorial team.

Yes. 1/n high; 1/n low (4) Yes (prediction equation, algorithm).

� Editorial Board (clinicians and researchers).
� Information specialist.

Yes. 30/270 (11%) high. No.
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implementation of a prioritization process for updating, we
identified pragmatic as well as more formal approaches.
The pragmatic approaches (based mostly on surveys among
stakeholders) could be considered less resource intensive
and time-consuming compared with formal approaches
(based on step-by-step algorithms that frequently including
literature searches) [22,26,33,36,42,48,53]. Lord et al. [36]
pointed out that there were substantial differences between
the results of both approaches. The topics prioritized for up-
dating obtained by surveying stakeholder largely differed
from those obtained by modeling formal economic pathways
[36]. Consequently, upon implementing a prioritization



Table 4. Prioritization criteria for updating

Domain Priority criteria No of studies (%)

1. Available evidence 19 (25.0)
‘‘New evidence’’ [22,43,48,52,53]. 5 (6.6)
‘‘Fast-changing field’’ [32,33,53]. 3 (3.9)
‘‘Differences between evidence and current practice’’ [32,50]. 3 (3.9)
Others
� ‘‘Changes in the evidence on the benefits and harms of existing interventions’’ [32].
� ‘‘Continued uncertainty regarding the question at hand’’ [43].
� ‘‘Controversy about interpretation of the evidence’’ [50].
� ‘‘Existence of high-quality systematic reviews’’ [26].
� ‘‘Knowledge that current evidence was relatively unchanged’’ [26].
� ‘‘Number of trials and participants identified by new search in relation to the number of participants already
included’’ [33].

� ‘‘The quality of the evidence’’ [32].
� ‘‘The strength of the evidence’’ [32].

8 (10.5)

2. Clinical relevance 10 (13.2)
‘‘Burden of disease’’ [33,50,52]. 3 (3.9)
‘‘Relevance, or not, of clinical question’’ [26,48,53]. 3 (3.9)
Others
� ‘‘Frequency of disease’’ [50].
� ‘‘Relative importance of including each topic in a potential future update of the guideline’’ [36].
� ‘‘Relevance’’ [22].
� ‘‘The current relevance of the CG’’ [32].

4 (5.3)

3. Users’ interest 10 (13.2)
‘‘Citations/downloads/website hits’’ [28,39,53]. 5 (6.6)
Others
� ‘‘Equipoise where there is current debate’’ [33].
� ‘‘Interest from stakeholder partners’’ [28].
� ‘‘Interest of the health professionals’’ [50].
� ‘‘Interest of the patient groups’’ [50].
� ‘‘Performance evaluations and feedback on guideline use’’ [32].

5 (6.6)

4. Impact on resources use and costs 7 (9.2)
‘‘Impact on access to care’’ [22,32]. 2 (2.6)
Others:
� ‘‘Changes in the resources available for health care’’ [32].
� ‘‘Economic dimension’’ [50].
� ‘‘Financial aspects’’ [52].
� ‘‘Interest of the payers’’ [50].
� ‘‘The required resources’’ [32].

5 (6.6)

5. Impact on public health policies 5 (6.6)
� ‘‘Impact in terms of health policy’’ [50].
� ‘‘Impact in terms of prevention’’ [50].
� ‘‘Policy based on the current results’’ [33].
� ‘‘Potential benefits of updating a guideline for public health’’ [32].
� ‘‘Strategic priority’’ [33].

6. Adequacy of the clinical question 4 (5.3)
� ‘‘Changes in the available interventions’’ [32].
� ‘‘Feasible’’ [22].
� ‘‘New clinical contexts that needed to be addressed’’ [43].
� ‘‘The appropriateness of the questions and search criteria’’ [32].

7. Time frame criteria 4 (5.3)
� ‘‘Age of module’’ [52].
� ‘‘Age of review’’ [33].
� ‘‘Deferred’’ [22].
� ‘‘The last review date of CG’’ [32].

8. Cluster criteria 4 (5.3)
� ‘‘Magnitude of out-of-date conclusions (e.g., consideration of magnitude/direction of changes in estimates,
potential changes in practice or therapy preference, safety issue including withdrawn from the market drugs/black
box warning, availability of a new treatment)’’ [42].

� ‘‘New relevant factors (information from existing included studies, new methodology, response to feedback from
users of the review, and inclusion in policy decision or clinical practice guidelines)’’ [48,53].

� ‘‘Number of conclusions of the CER are up to date, possibly out of date, or certainly out of date’’ [42].

(Continued )
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Table 4. Continued

Domain Priority criteria No of studies (%)

9. Impact on patients’ values and preferences 3 (3.9)
� ‘‘Changes in outcomes that are considered important’’ [32].
� ‘‘Changes in the values placed on outcomes’’ [32].
� ‘‘Patient uncertainties’’ [53].

10. Complex criteria 3 (3.9)
� ‘‘Likelihood of a change in statistical significance using funnel plots’’ [35].
� ‘‘Prediction equation for estimating the probability of conclusions changing after the addition of new studies to a
meta-analysis’’ [48].

� ‘‘Modeled service pathways’’ [36].
11. Others criteria 7 (9.2)

� ‘‘Ethical considerations’’ [50].
� ‘‘Impact on quality of care’’ [52].
� ‘‘Interventions relevant to developing countries or to Millennium Development Goals’’ [33].
� ‘‘Legal dimension’’ [50].
� ‘‘Size of patient population’’ [52].
� ‘‘The risk of leaving the outdated document publicly available’’ [32].
� ‘‘The scope of guideline’’ [32].

Total 76 (100)

Abbreviation: CG, clinical guideline.
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process for updating, developers should consider the balance
between the advantages (i.e., less resource intensive and
time-consuming) and disadvantages (i.e., literature searches
or validation process) of more pragmatic approaches.

4.2.2.3. Prioritization processes in more dynamic SRs and
CGs. The definition and methods to develop and imple-
ment dynamic or living SRs or CGs are still unclear
[61e64]; furthermore, this approach is resource intensive
and time-consuming [65]. A recent experience in contin-
uous surveillance and updating of a pregnancy CG was
stopped early because of lack of financial resources for
maintaining the surveillance strategy [66]. Prioritization
process in dynamic SRs and CGs is of even more impor-
tance, given the need to allocate the limited resources in
those topics that required an update [21,67].

4.2.2.4. Involvement of stakeholders. There is a global
movement to increase the involvement of different
Strengths

• “InsƟtutes will have a formal and rigorous process for deciding when a 
guideline should be updated” [1].

• “Time savings realized by focusing only on those quesƟons that are clinically 
relevant” [2].

• “The decision tool can promote channelling limited resources into updaƟng 
systemaƟc reviews that are most sensiƟve to change” [3].

Limita ons

• “Test the universality of the procedures to determine steps that are 
generalizable and potenƟal efficiencies that can be made in the process ” [4].

• “It sƟll takes a long Ɵme (median 167 days) to complete a Document 
Assessment and Review process”. [4].

• “The use of the tool depends on monitoring the literature for new evidence”
[3].

Fig. 4. Examples of strengths and weaknesses.
stakeholders (consumers [public, patient, and caregiver];
clinicians; policy makers; or researchers) in research devel-
opment and in determining research priorities [68e70].
This engagement net benefit still needs to be further inves-
tigated in updating prioritization processes, as very few
studies considered this aspect [28,50].
4.2.3. Aspects related with methodological research
4.2.3.1. Other information sources to identify prioritization
criteria for updating. During the review process, we iden-
tified studies that could be informative regarding the prior-
itization criteria for updating. There are, for instance,
studies on processes for prioritizing topics for SRs, HTAs,
and CGs development [71e75]. Some of the criteria for
prioritizing documents for development and update may
overlap; consequently, developers should consider that the
criteria adopted for prioritizing development and updating
are consistent.

A second example is the work conducted on identifying
of potential factors associated with updating documents
[4,6,18,19,76,77]. The identified predictive factors are
consistent with our findings, especially regarding the
importance of ‘‘available evidence’’ criteria (i.e., updated
recommendations were associated with high volume of
new publications or with being based on limited evidence)
[4,19,77].

4.2.3.2. Reporting items for methodological research. To
increase clarity and understanding, future methodological
research should standardize the reporting of the methods
used to develop and to implement the proposed prioritiza-
tion processes. The data extraction form used
(Supplementary Data 2 at www.jclinepi.com) and the out-
comes assessed (time to implement and results of imple-
mentation) in this study may prove helpful as a tentative

http://www.jclinepi.com
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guidance for reporting prioritization processes for updating.
However, providing guidance in this area goes beyond the
present study [78,79].

4.3. Strengths and limitations

Our SR has several strengths. We developed an SR pro-
tocol (available upon request from the authors) and per-
formed an exhaustive SR. We included the most popular
health decision-making tools (SRs, HTAs, and CGs) that
could potentially share common steps in updating strate-
gies. We proposed a hierarchical classification of the
studies based on three levels: updating strategy, prioritiza-
tion process, and prioritization criteria. Finally, we also
proposed different domains to standardize the terminology
for prioritization criteria.

Our SR is subject to some limitations. It is possible that
we did not identify all potentially eligible studies due to
publication bias or to omission of some more specialized
information sources (e.g., methodological handbooks).
Furthermore, synthesizing and comparing complex meth-
odological studies without standardized reporting guidance
made the analysis and interpretation of results challenging.
Finally, we identified the most frequently cited prioritiza-
tion criteria, although this did not imply their potential rele-
vance for prioritization processes.
5. Conclusions

Updating strategies may include a rigorous and trans-
parent prioritization process to efficiently ensure SRs,
HTAs, and CGs remain up to date. However, the wide vari-
ability in the methods used to develop and implement pri-
oritization processes and the suboptimal reporting of the
methodological studies makes the choice of optimal prior-
itization criteria a challenge. Further rigorous methodolog-
ical research is required to optimize the prioritization
process for updating.
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ABSTRACT
Introduction Due to a continuous emergence of new 
evidence, clinical guidelines (CGs) require regular 
surveillance of evidence to maintain their trustworthiness. 
The updating of CGs is resource intensive and time 
consuming; therefore, updating may include a prioritisation 
process to efficiently ensure recommendations remain 
up to date. The objective of our project is to develop a 
pragmatic tool to prioritise clinical questions for updating 
within a CG.
Methods and analysis To develop the tool, we will 
use the results and conclusions of a systematic review 
of methodological research on prioritisation processes 
for updating and will adopt a methodological approach 
we have successfully implemented in a previous 
experience. We will perform a multistep process 
including (1) generation of an initial version of the tool, 
(2) optimisation of the tool (feasibility test of the tool, 
semistructured interviews, Delphi consensus survey, 
external review by CG methodologists and users and pilot 
test of the tool) and (3) approval of the final version of the 
tool. At each step of the process, we will (1) calculate 
absolute frequencies and proportions (quantitative 
data), (2) use content analysis to summarise and draw 
conclusions (qualitative data) and (3) draft a final report, 
discuss results and refine the previous versions of the tool. 
Finally, we will calculate intraclass coefficients with 95% 
CIs for each item and overall as indicators of agreement 
among reviewers.
Ethics and dissemination We have obtained a waiver of 
approval from the Clinical Research Ethics Committee at 
the Hospital de la Santa Creu i Sant Pau (Barcelona). The 
results of the study will be published in peer-reviewed 
journal and communicated to interested stakeholders. The 
tool could support the standardisation of prioritisation 
processes for updating CGs and therefore have important 
implications for a more efficient use of resources in the 
CG field.

INTRODUCTION
Clinical guidelines (CGs) are ‘statements 
that include recommendations intended to 
optimise patient care that are informed by 
systematic reviews (SRs) of evidence and an 

assessment of the benefits and harms of alter-
native care options’.1 Due to a continuous 
emergence of new evidence,2 3 CGs require 
regular surveillance of evidence to maintain 
their trustworthiness.4 5

Several studies have assessed length of time 
that CGs and their recommendations remain 
valid.4–8 Based on this evidence, most CG 
developers have adopted updating strategies 
based on predetermined time frames.9

An updating strategy involves different 
processes including the identification of new 
evidence; the assessment of the impact of 
new evidence on the current CG recommen-
dations and whether an update is required 
and the update of the CG if needed.9 10 The 
updating of CGs is resource intensive and 
time consuming.11 In the current context 
of restricted resources, there is a growing 
interest in approaches that support deci-
sion-making for updating CGs.12

We define the prioritisation process for 
updating of CGs as the methodology used 
to determine which CGs should be priori-
tised to ensure that resources are invested 
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Protocol

Strengths and limitations of this study

 ► To develop the tool, we will use the results and 
conclusions of a systematic review of methodological 
research on prioritisation processes for updating.

 ► We will adopt a methodological approach we have 
successfully implemented in a previous experience.

 ► We will collect views from  clinical guidelines (CG) 
developers (semistructured interviews and external 
reviews), CG methodological experts (Delphi 
consensus survey) and CG users (semistructured 
interviews); these will allow us to pool different 
stakeholders’ opinions about CG updating 
prioritisation processes.

 ► The principal limitation of the study is that we will 
not perform a formal validation of the tool.
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in updating the topics that are most relevant to different 
stakeholders.12 The prioritisation process includes two 
main stages: (1) assessment of CGs using prioritisation 
criteria (eg, availability of new evidence, clinical relevance 
or users’ interest) and (2) classification of CGs in groups 
according to priority for updating (eg, high, medium or 
low relevance for updating).12

Different prioritisation processes could be implemented 
at different time points within an updating strategy. For 
example, a prioritisation process could be implemented 
to identify the CGs in greatest need of update (prioriti-
sation across available CGs)13 14 or to identify the clinical 
questions in greatest need of update within a prioritised 
CG (prioritisation within a CG).15 16

Until now, there is wide variability and suboptimal 
reporting of the methods used to develop and implement 
processes to prioritise updating of CGs.12

AIMS AND OBJECTIVES
Primary objective
To develop a pragmatic tool to prioritise clinical ques-
tions for updating within a CG.

Secondary objectives
 ► To identify the most important items required to 

prioritise clinical questions for updating within a CG.
 ► To describe each item, establish a rating scale of items 

and provide a guidance on how to rate them.
 ► To develop guidance on how to calculate and present 

priority scores to support decision-making for 
updating clinical questions within a CG.

METHODS AND ANALYSIS
To develop the UpPriority Tool, we will use the results 
and conclusions of a systematic review of methodolog-
ical research on prioritisation processes for updating12 
and will adopt a methodological approach we have 
successfully implemented in a previous experience.17 We 
will perform a multistep process including (1) genera-
tion of an initial version of the tool, (2) optimisation 
of the tool (feasibility test of the tool, semistructured 
interviews, Delphi consensus survey, external review by 
CG methodologists and users and pilot test of the tool) 
and (3) approval of the final version of the tool (table 1, 
figure 1).

Generation of the initial version of the tool
Objective
The objective is to develop the initial version of the tool 
(items, scoring calculation and summary report).

Method
The UpPriority Steering Group (UpSG) will participate 
in informal discussion and will approve the initial version 
of the tool.

Participants
UpSG.

OPTIMISATION OF THE TOOL
Feasibility test of the tool
Objective
The objective is to explore the feasibility and refine the 
initial version of the tool.

Study design
Methodological survey.

Participants
A CG developed within the Spanish National Health 
System Clinical Guideline Program, published within the 
last 2 years and with <50 clinical questions.

Main outcome
Time to apply the tool.

Other variables
Response rate, characteristics of participants and work-
place, characteristics of clinical questions, priority scores 
(single item and overall items) and overall assessment of 
the tool (table 2).

Data collection
Two reviewers from the original Guideline Development 
Group (GDG) and two reviewers from the UpSG will 
apply the initial version of the tool. We will use online 
software to design the survey and collect responses (www. 
digestepiclin. com).

Bias
To minimise non-response bias, the survey will be avail-
able online for 1 month; weekly email reminders will be 
sent to reviewers. To minimise observer bias, two reviewers 
from outside the UpSG will apply the tool.

Study size
Convenience sample.18

Data analysis
For quantitative data, we will calculate absolute frequen-
cies and proportions. For qualitative data, we will use 
content analysis to summarise and draw conclusions ( 
atlasti. com).19 Questionnaires with no response in over 
20% of the items will be withdrawn. We will draft a final 
report, discuss results and refine the initial version of the 
tool with the UpSG.

Semistructured interviews
Objective
The objective is to identify current practices in prioritisa-
tion processes for updating CGs and to refine the initial 
version of the tool.

Study design
Semistructured interviews (face-to-face, telephone or 
internet).

Participants
CG developers that (1) have experience in CG develop-
ment and/or updating (defined as having participated 
in GDG and/or Guideline Updating Group (GUG) at 
least once in the past year) and (2) are fluent in English 
or Spanish. We will identify participants with the help of 
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Figure 1 Multistep development process.

Table 2 Study variables in multistep development process

Feasibility 
test

Semistructured 
interviews

Delphi 
consensus 
survey

External review 
with clinical 
guidelines 
developers

External review 
with clinical 
guidelines 
users

Pilot 
test

Response rate X X X X
Characteristics of 
participants and workplace

X X X X X X

Characteristics of clinical 
questions

X X

Priority scores X X

Current practices in 
prioritisation processes for 
updating CGs

X

Assessment of each item X X
(inclusion and 
understanding)

X
(usefulness and 
understanding)

X
(usefulness and 
understanding)

Assessment of the scores 
calculation

X X X X

Assessment of the 
summary report

X X X X

Overall assessment of the 
tool

X X X X X X

CG, clinical guideline.

the UpSG. When someone does not respond or cannot 
participate, another contributor will be recruited.

Main outcome
Participants’ experiences with prioritisation processes for 
updating CGs.

Other variables
Characteristics of participants and workplace, current 
practices in prioritisation processes for updating CGs, 
assessment of each item, assessment of the scoring calcu-
lation, assessment of the summary report and overall 
assessment of the tool (table 2).

Data collection
Interviews will be audiotaped and transcribed (each inter-
view will last approximately 1 hour).

Bias
To minimise interviewer bias, semistructured interviews 
will be conducted using an interview guide.

Study size
We will recruit participants and collect data until informa-
tion becomes repetitive and no new information emerges 
(sampling saturation).20 21

Data analysis
For quantitative data, we will calculate absolute frequen-
cies and proportions. For qualitative data, we will use 
content analysis to summarise and draw conclusions ( 
atlasti. com).19 We will draft a final report, discuss results 
and refine the initial version of the tool with the UpSG.

Delphi consensus survey
Objective
The objective is to reach a consensus about the included 
items and refine the initial version of the tool.

Study design
Delphi consensus survey.
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Before the first Delphi round, we will provide the 
results of previous methodological research to Delphi 
panel members.

In the first Delphi round, we will ask participants to 
rate whether each item should be included in the tool 
and its clarity using a seven-point Likert scale (1=strongly 
disagree and 7=strongly agree).22 We will calculate the 
median score for inclusion of each item and will classify 
them as (1) excluded (median score of 0–3 points), (2) 
review, modify and retest (median score of 4–5 points or 
with substantial comments) and (3) included (median 
score of 6 to 7 points and without substantial comments).

After each Delphi round, we will provide feedback to 
Delphi panel members (all responses will be anonymised 
prior to circulation). We will conduct additional Delphi 
rounds until consensus for inclusion or exclusion is 
reached and no more relevant comments were provided 
(two or three rounds, as needed).

Participants
CG methodological experts that (1) have methodolog-
ical experience in CGs development and/or updating 
(defined as having participated in a CG technical team 
at least once in the past year and/or in methodological 
research) and (2) are fluent in English or Spanish. We 
will identify participants by contacting professionals asso-
ciated with the Guidelines International Network (G-I-N) 
Updating Guidelines Working Group (http://www. g- i- n. 
net/ working- groups/ updating- guidelines) or authors 
of methodological research. Non-responders will not be 
invited to subsequent rounds.

Main outcome
Items considered important to prioritise clinical ques-
tions for updating within a CG.

Other variables (per round)
Characteristics of participants and workplace, assessment 
of each item (inclusion and understanding), assessment 
of the scoring calculation, assessment of the summary 
report and overall assessment of the tool (table 2).

Data collection
We will use online software to design the survey and 
collect responses (www. digestepiclin. com).

Bias
To minimise selection bias of Delphi panel members, all 
G-I-N Updating Guidelines Working Group members will 
be invited to participate. To minimise non-response bias, 
the survey will be available online for 1 month; weekly 
email reminders will be sent to reviewers.

Study size
Twenty to 30 participants.23

Data analysis
For quantitative data, we will calculate absolute frequen-
cies and proportions. For qualitative data, we will use 
content analysis to summarise and draw conclusions ( 
atlasti. com).19 Questionnaires with no response in over 
20% of the items will be withdrawn. We will draft a final 

report, discuss results and refine the initial version of the 
tool with the UpSG.

External review
External review with clinical guidelines developers
Objective
The objective is to assess the usefulness and under-
standing of each item and refine the initial version of the 
tool.

Study design
Survey.

Participants
CG developers that (1) have experience in CG develop-
ment/updating (defined as having participated in GDG 
and/or GUG at least once in the past year) and (2) are 
fluent in English or Spanish. We will identify participants 
by contacting professionals associated with the G-I-N 
community (http://www. g- i- n. net).

Main outcome
Usefulness rating for each item of the tool.

Other variables
Characteristics of participants and workplace, assess-
ment of each item (usefulness and understanding), 
assessment of the scoring calculation, assessment of 
the summary report and overall assessment of the tool 
(table 2).

Data collection
We will use online software to design the survey and 
collect responses (www. digestepiclin. com).

Bias
To minimise selection bias of survey participants, all 
G-I-N members will be invited to participate. To minimise 
non-response bias, the survey will be available online for 
1 month; weekly email reminders will be sent to reviewers. 
Furthermore, the questionnaire will be pilot tested to 
improve wording and layout.

Study size
Currently, about 250 organisations and individual 
members are registered in the G-I-N community (http://
www. g- i- n. net/ membership/ members- around- the- 
world).

Data analysis
For quantitative data, we will calculate absolute frequen-
cies and proportions. For qualitative data, we will use 
content analysis to summarise and draw conclusions ( 
atlasti. com).19 Questionnaires with no response in over 
20% of the items will be withdrawn. We will draft a final 
report, discuss results and refine the initial version of the 
tool with the UpSG.

External review with clinical guidelines users
Objective
The objective is to assess the usefulness and under-
standing of each item and refine the initial version of the 
tool.
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Study design
Semistructured interviews (face-to-face, telephone or 
internet).

Participants
CG users (defined as healthcare professionals that use 
CGs on a regular basis) who are fluent in English or 
Spanish. We will identify participants with the help of 
the UpSG. When someone does not respond or cannot 
participate, a new contributor will be recruited.

Main outcome
Participants’ views of prioritisation processes for updating 
CGs with the tool.

Other variables
Characteristics of participants and workplace, assess-
ment of each item (usefulness and understanding), 
assessment of the scoring calculation, assessment of 
the summary report and overall assessment of the tool 
(table 2).

Data collection
Interviews will be audiotaped and transcribed (each inter-
view will last approximately 1 hour).

Bias
To minimise interviewer bias, semistructured interviews 
will be conducted using an interview guide.

Study size
We will recruit participants and collect data until informa-
tion becomes repetitive and no new information emerges 
(sampling saturation).20 21

Data analysis
For quantitative data, we will calculate absolute frequen-
cies and proportions. For qualitative data, we will use 
content analysis to summarise and draw conclusions ( 
atlasti. com).19 We will draft a final report, discuss results 
and refine the initial version of the tool with the UpSG.

Pilot test of the tool
Objective
The objective is to explore the interobserver reliability of 
the final version of the tool and refine the initial version 
of the tool.

Study design
Methodological survey.

Participants
A CG developed within the Spanish National Health 
System Clinical Guideline Programme, published within 
the last 2 years and with <50 clinical questions.

Main outcome
Intraclass coefficient (ICC) with 95% CI for each item 
and overall.

Other variables
Response rate, characteristics of participants and work-
place, characteristics of clinical questions and priority 
scores (single item) and overall assessment of the tool 
(table 2).

Data collection
Two reviewers from the original GDG and two reviewers 
from the UpSG will apply the initial version of the tool. 
We will use online software to design the survey and 
collect responses (www. digestepiclin. com).

Bias
To minimise non-response bias, the survey will be avail-
able online for 1 month; weekly email reminders will be 
sent to reviewers. To minimise observer bias, two reviewers 
from outside the UpSG will apply the tool.

Study size
Convenience sample; the results of the pilot test will inform 
the sample size calculation for a subsequent main study.24

Data analysis
For quantitative data, we will calculate absolute frequen-
cies and proportions. For qualitative data, we will use 
content analysis to summarise and draw conclusions ( 
atlasti. com).19 Questionnaires with no response in over 
20% of the items will be withdrawn. We will calculate 
the ICC with 95% CI for each item and overall as an 
indicator of agreement among reviewers. According to 
the scale proposed by Landis and Koch, the degree of 
agreement between 0.00 and 0.20 is poor, from 0.21 to 
0.40 is fair, from 0.41 to 0.60 is moderate, from 0.61 
to 0.80 is substantial and from 0.81 to 1.00 is almost 
perfect.25 We will draft a final report, discuss results and 
refine the initial version of the tool with the UpSG.

APPROVAL OF THE FINAL VERSION OF THE TOOL
Objective
The objective is to approve the final version of the tool 
(items, scoring calculation and summary report).

Method
The UpSG will participate in informal discussion and will 
approve the final version of the tool.

Participants
UpSG.

ETHICS AND DISSEMINATION
We have obtained a waiver of approval from the Clinical 
Research Ethics Committee at the Hospital de la Santa 
Creu i Sant Pau (Barcelona, Spain), since this study will 
not involve patients or biological samples.

The results of the study will be published in peer-re-
viewed journal and communicated to interested 
stakeholders (eg, via international conferences, elec-
tronic bulletin or website).

We will develop the UpPriority tool through a 
comprehensive development process, including the 
use of previous methodological evidence,12 17 feasibility 
testing of the tool and engagement of the international 
CG community (semistructured interviews, Delphi 
consensus survey and external review) and finally a pilot 
testing of the tool.
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Previous SRs on CG updating strategies found limited 
evidence on processes that could inform the decision of 
which CGs should be prioritised for updating.9 10 26 There 
are, nevertheless, new studies that underscore the rele-
vance of the prioritisation process in CG updating,13 27 
coinciding with a growing interest among developers to 
shift from developing to updating CGs.28

We recently systematically reviewed the available 
evidence on strategies to prioritise the updating of SRs, 
health technology assessments and CGs.12 We observed 
that there is wide variability and suboptimal reporting 
of the methods used to develop and implement such 
prioritisation processes. Therefore, developers may have 
difficulties selecting and implementing a prioritisation 
method to optimise the updating process of CGs.

Agbassi et al13 implemented an annual step-by-step 
prioritisation process of CGs for updating.13 The authors 
reviewed CGs using two questionnaires; the process 
requires evidence search, evidence review and review 
approval.13 We will build our proposal on this process 
while addressing some of its shortcomings. Following a 
comprehensive development process, we will develop 
a pragmatic survey based tool that will likely be less 
resource intensive and time consuming compared with 
formal approaches (based on step-by-step algorithm 
that generally includes literature searches). We will also 
publish detailed and explicit guidance to allow devel-
opers to implement the tool in their institutions and to 
adapt it, if needed, to their specific circumstances.

We expect to develop a pragmatic tool (items, scoring 
calculation and summary report) that will be applicable 
to all clinical questions within a CG and should be easy 
to uptake by CG developers. The UpPriority Tool could 
support the standardisation of prioritisation processes 
for updating CGs and therefore have important impli-
cations for a more efficient use of resources in the CG 
field.
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Abstract
Objective: The Guidelines International Network (G-I-N) Updating Guidelines Working Group launched an initiative to develop a
glossary (the Updating Glossary) with domains, terms, definitions, and synonyms related to updating of clinical guidelines (CGs).

Study Design and Setting: The steering committee developed an initial list of domains, terms, definitions, and synonyms through
brainstorming and discussion. The panel members participated in three rounds of feedback to discuss, refine, and clarify the proposed terms,
definitions, and synonyms. Finally, the panel members were surveyed to assess their level of agreement regarding the glossary.

Results: Eighteen terms were identified and defined: (1) continuous updating, (2) decision to update, (3) fixed updating, (4) full updat-
ing, (5) impact of the new evidence, (6) partial updating, (7) prioritization process, (8) reporting process, (9) signal for an update, (10)
surveillance process, (11) time of validity, (12) timeframe, (13) tools and resources, (14) up to date, (15) update cycle, (16) update unit,
(17) updated version, and (18) updating strategy. Consensus was reached for all terms, definitions, and synonyms (median agreement
scores � 6); except for one term.

Conclusions: The G-I-N Updating Guidelines Working Group assembled the Updating Glossary to facilitate and improve the knowl-
edge exchange among CGs developers, researchers, and users. � 2017 Elsevier Inc. All rights reserved.

Key words: Classification; Clinical guidelines; Methodology; Terminology; Updating
1. Introduction

The volume of scientific information is increasing at an
exponential rate. It is estimated that approximately 75 clin-
ical trials and 11 systematic reviews are published every
day [1]. Nevertheless, the peak in publishing production
has not yet been reached [1,2].
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To address the increasing volume of information and to
guide decision-making with the best evidence available,
resources such as clinical guidelines (CGs, also known as
clinical practice guidelines or practice guidelines) acquire
significant relevance. However, CGs need to remain up to
date to guarantee the validity of their recommendations
and maintain their usefulness for patients, health-care pro-
viders, and other stakeholders [3e7].

The updating of CGs should be based on the same
systematic and transparent approaches as for de novo devel-
opment. However, little attention has been paid to strategies
for updating CGs. Further research is needed to develop,
implement, evaluate, optimize, and standardize CG-
updating strategies [8e12].

One of the challenges in the CG-updating field is the lack
of standards on terminology (what do we call it?) and defi-
nitions (what does it mean?). This makes it difficult to share
methods and experiences efficiently, retrieve research
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What is new?

Key findings
� G-I-N Updating Guidelines Working Group

consensus on domains, terms, definitions, and syno-
nyms in the clinical guideline (CG)eupdating field.

� Eighteen terms were identified and defined; 11
synonyms were identified and linked to six terms.

What this adds to what was known?
� We developed three conceptual domains: time

(when?), method (how?), and unit (what?).

� We developed four strategic domains: approach,
strategy or method, process, and task.

What is the implication and what should change
now?
� The Updating Glossary should facilitate and

improve the knowledge exchange among CGs de-
velopers, researchers, and users.

� The Updating Glossary could support future meth-
odological research (e.g., retrieving previously
published research, communicating research find-
ings, and identifying research gaps).

� As CGs, the Updating Glossary needs to remain up
to date to guarantee the validity of their domains,
terms, and maintain their usefulness for CGs devel-
opers, researchers, and users.

evidence previously published, communicate research find-
ings, or identify research gaps [8e13]. The Guidelines In-
ternational Network (G-I-N) Updating Guidelines
Working Group (http://www.g-i-n.net/working-groups/
updating-guidelines) launched an initiative to develop a
glossary (the Updating Glossary) with domains, terms, def-
initions, and synonyms related to updating of CGs.

L. Mart�ınez Garc�ıa et al. / Journal o
2. Methods

2.1. Participants

An Updating Glossary steering committee was convened
to design and coordinate this initiative. The steering com-
mittee was responsible for the development of the first
version of the glossary and the analysis of the feedback
provided by the Updating Glossary panel members.

The Updating Glossary panel members were assembled
from institutions that develop CGs belonging to the G-I-N
Updating Guidelines Working Group. The panel members
were responsible for the review of the proposed glossary
and provide of feedback.
2.2. Development process

Based on systematic reviews of methodological research
evidence in updating field [9,10,12], the steering committee
developed an initial list of domains, terms, definitions, and
synonyms through brainstorming and discussion.

The panel members participated in three rounds of
feedback to discuss, refine, and clarify the proposed terms,
definitions, and synonyms.

One member of the steering committee reviewed and sum-
marized the panel members’ feedback and suggested, if
necessary, modifications to the terms, definitions, and syno-
nyms. The steering committee then discussed the results
and agreed a new version of terms, definitions, and synonyms.

Finally, the steering committee surveyed the panel mem-
bers to assess their level of agreement using a 7-point Lik-
ert scale (from 1: strongly disagree to 7: strongly agree) for
each term, definition, and synonym. We used online soft-
ware to design the survey and to collect the responses
(http://www.digestepiclin.com).

2.3. Data analysis

Descriptive statistics were used to calculate participation
rates (frequencies and percentages) and to assess levels of
agreement (medians and ranges).

3. Results

3.1. Panel members

All members of the G-I-N Updating Guidelines Working
Group were invited to participate. Thirteen (13/23; 56.5%)
members participated in the first round of feedback (June
2016), 17 (17/33; 51.5%) members in the second round
(December 2016), 23 (23/38; 60.5%) members in the third
round (March 2017), and 22 (22/39; 56.4%) members in the
consensus survey (June 2017).

Consensus was reached for all terms, definitions, and
synonyms (median agreement scores � 6), except for one
term (‘‘time of validity’’ with median agreement score of
5) (Table 1).

3.2. Updating taxonomy

Two classifications were devised to contextualize the
proposed terms: a conceptual domains (time, methods,
and unit) and a strategic domains (approach, strategy or
method, process, and task).

1. Conceptual domains: The terms can be outlined
within three conceptual domains: time (when?),
method (how?), and unit (what?) (Fig. 1).

In the development of the Updating Glossary, CGs have
been used as the update unit. However, definitions can be
modified depending on whether the updating strategy is
implemented in sections of a CG, clinical questions, or rec-
ommendations (Fig. 2).

http://www.g-i-n.net/working-groups/updating-guidelines
http://www.g-i-n.net/working-groups/updating-guidelines
http://www.digestepiclin.com


Table 1. Levels of agreement for each term, definition and synonyms

Term Term scores median (range) Definition scores median (range) Synonyms scores median (range)

1. Continuous updating 6 (2e7) 6 (2e7) 6 (1e7)
2. Decision to update 7 (1e7) 7 (5e7) -
3. Fixed updating 6 (2e7) 6 (2e7) -
4. Full updating 6,5 (2e7) 7 (2e7) -
5. Impact of the new evidence 7 (4e7) 7 (5e7) -
6. Partial updating 7 (2e7) 7 (4e7) -
7. Prioritization process 7 (4e7) 7 (2e7) -
8. Reporting process 6 (2e7) 6 (3e7) -
9. Signal for an update 6 (3e7) 6,5 (3e7) 6 (2e7)
10. Surveillance process 7 (5e7) 6 (2e7) 7 (2e7)
11. Time of validity 5 (1e7) 6 (1e7) -
12. Timeframe 6 (2e7) 6 (3e7) 6 (2e7)
13. Tools and resources 7 (3e7) 7 (3e7) -
14. Up to date 7 (4e7) 7 (1e7) 6 (2e7)
15. Update cycle 6,5 (3e7) 6 (3e7) -
16. Update unit 6,5 (4e7) 6,5 (5e7) -
17. Updated version 7 (6e7) 7 (4e7) 7 (4e7)
18. Updating strategy 7 (5e7) 6 (3e7) -
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2. Strategic domains: The terms can be outlined within
four strategic domains: approach (perspective for
dealing with a certain situation), strategy or method
(a plan of action designed to achieve an overall
aim), process (series of actions to achieve a particular
aim), and task (a piece of work to be done) (https://en.
oxforddictionaries.com) (Fig. 3). These domains aim
to facilitate the design of an updating strategy.

3.3. Updating glossary

Eighteen terms were identified and defined (listed in
alphabetical order); 11 synonyms were identified and
linked to six terms.

1. Continuous updating: Continuous updating involves
a prospective approach and active processes that use
Time (when?) 
 
 
 
 

 
 
 
 

Unit (what?) 

 
 
 
 

Method (how?) 

Time of validity 
Timeframe 

Con�nuous upda�ng 
Fixed upda�ng 

Priori�za�on process 
Surveillance process 

Up to date 
Upda�ng strategy 

Update cycle 
Update unit 

Updated version 

Decision to update 
Impact of the new evidence 

Repor�ng process 
Signal for an update 
Tools and resources 

Full upda�ng 
Par�al upda�ng 

Fig. 1. Clinical guidelines updating conceptual domains.
continuous surveillance and a rapid response to
include new relevant evidence identified into a CG.
Synonyms: Living or dynamic CG.

2. Decision to update: Judgment on the need for updat-
ing a CG, taking into account signals for an update.

3. Fixed updating: Fixed updating involves a decision
to update a CG in a fixed timeframe. The identifica-
tion of new evidence and evaluation of the impact of
the new evidence could be continuous (surveillance
process) or fixed.

4. Full updating: When a full update of a CG is under-
taken; the updating processes leads to a change of
the entire CG document.

5. Impact of the new evidence: Changes in a CG in
response to the new relevant evidence. Examples (at
recommendation level) include the following factors:
modified recommendations, new recommendations,
deleted recommendations, or valid recommendation
(in this last case, where the new evidence identified
does not have an impact on the recommendation).

6. Partial updating: When a partial update of a CG is
undertaken; the updating processes may include
only certain sections, clinical questions, or
recommendations.

7. Prioritization process: Assessment and ranking of
CGs, within a defined collection of CGs, according
to the need for updating.

8. Reporting process: Methods of communicating to
users the changes in an updated version of a CG.

9. Signal for an update: New relevant evidence that may
have an impact on a CG. New relevant evidence may
be related with new studies, clinical expert input, or
safety alerts. The potential changes may be related
to clinical questions components (patients, interven-
tion, comparisons, or outcomes) or factors that influ-
ence the formulation of recommendations (e.g.,
quality of the evidence, balance between benefits

https://en.oxforddictionaries.com
https://en.oxforddictionaries.com


Reference 

Recommenda�on Clinical 
ques�on 

Sec�on 

Clinical  
guideline 

Reference 

Reference 

Reference 

Reference 

Reference 

Reference 

Reference 

Reference 

Reference 

Recommenda�on 

Recommenda�on 

Recommenda�on 

Recommenda�on 

Clinical 
ques�on 

Clinical 
ques�on Sec�on 

Possible update units: 5 recommenda�ons > 3 clinical ques�ons > 2 sec�ons > 1 clinical guideline 

Fig. 2. Clinical guidelines update units.
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and harms, values and preferences, or use of re-
sources and costs). The potential impact may be as-
sessed qualitatively or quantitatively. Synonyms:
Trigger for an update and new relevant evidence.

10. Surveillance process: This process comprises the
detection of new evidence and the evaluation of its
impact on a CG. Detection of new evidence may
Approach 

Strategy or 
method 

Process 

Task 

Con nuous upda ng vs fixed upda ng 
Full upda ng vs par al upda ng 

Priori za on process 
Repor ng process 
Surveillance process 

Decision to update 
Impact of the new evidence 

Upda ng strategy 

Fig. 3. Clinical guidelines updating strategic domains.
include literature searches, surveys of clinical
experts, or alert systems. Evidence surveillance is
a continuous, prospective, and active process. Syno-
nyms: Monitoring process.

11. Time of validity: Time between the publication of a
CG and the identification of at least one signal for
updating.

12. Timeframe: Time interval between successive
updating processes. Synonyms: Time point and time
interval.

13. Tools and resources: All available elements for orga-
nizing and optimizing the updating processes.

14. Up to date: CG that still includes valid recommenda-
tions to guide decision-making. Synonyms: Current,
keep up, and valid.

15. Update cycle: Each updating strategy, which is im-
plemented in a CG, corresponds to an update cycle
and results in an updated version of the CG.

16. Update unit: The component of a CG upon which
decisions to update are made. Examples include
the whole CG document or selection of subsections,
clinical questions, or recommendations (Fig. 2).

17. Updated version: CG version with the results of the
updating strategy. It is important to differentiate be-
tween a full or partial updated version. Synonyms:
Updated edition.
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18. Updating strategy: Iterative set of processes with a
systematic and explicit methodology that involves
identifying and reviewing new evidence that had
not been included in the current version of a CG.
If new relevant evidence is identified and it is
considered to have an impact on the current CG,
the CG should be modified, if necessary.

The methodology and reporting of CGs should also be
improved if necessary during the updating processes (e.g.,
introducing a new system for grading the quality of the
evidence and the strength of recommendations [14,15],
incorporating editorial changes or improving readability).

The three essential processes in a CG-updating strategy
are (1) identifying relevant new evidence, (2) assessing
whether the new evidence has an impact on the current
CG and whether updating is required, (3) reviewing and,
if necessary, modifying the CG. If the identification of
new relevant evidence and the assessment of the impact
are continuous, this is considered a surveillance process.
4. Discussion

4.1. Main findings

Through this initiative, the G-I-N Updating Guidelines
Working Group has reached a consensus on domains,
terms, definitions, and synonyms in the CG-updating field.
Three conceptual domains (time, method, and unit) and
four strategic domains (approach, strategy or method, pro-
cess, and task) were identified; although most terms were
classified under more than one domain. Eighteen terms
were identified and defined; 11 synonyms were identified
and linked to six terms.

The most controversial issue was determining the differ-
ence between ‘‘signal for an update’’ and ‘‘impact of the
new evidence’’. The first term was only associated with
identifying new relevant evidence and the second with
whether this evidence has an effect on a given recommen-
dation. In addition, the term ‘‘time of validity’’ received a
low agreement score, even though its definition appeared
to be clear.

4.2. Our results in the context of previous research

Up to now, a few methodological systematic reviews
about updating CGs have been published [8e12,16]. Occa-
sionally, there are inconsistencies with the terms used
between these reviews; although, some of them were devel-
oped by the same authors. This situation highlights the need
to a standardized terminology.

Other glossaries on research methods have been
published (e.g., for scoping studies or for measurement of
properties [COnsensusbased Standards for the selection of
health Measurement INstruments study]) [17,18]. As in the
CG-updating field, these glossaries were developed in light
of new and complex methodological research [19e21].
4.3. Strengths and limitations

The Updating Glossary is the result of an international
multidisciplinary collaborative initiative involving the
G-I-N Updating Guidelines Working Group members.
Their engagement and active participation in this initiative
may facilitate the uptake of the glossary among CG devel-
opers. The open discussion conducted during the glossary
development enriched the final outcome of this initiative.

Our work is subject to some limitations. First, we did not
provide a methodological guidance, so the user may miss
the potential connections between different terms or more
practical information. Second, a more structured design to
reach consensus among experts could have been adopted
(e.g., Delphi consensus process).

4.4. Implications for practice and research

As CG developers reach their maximum guidelines
production capacity, and given the limitation of resources,
updating is becoming a global challenge [22]. In this
context, it is essential to improve communication among
CG developers to share methods and experiences in
CG-updating field [13].

The implementation of Updating Glossary terms could
facilitate retrieving previously published research, commu-
nicating research findings, and identifying research gaps in
the CG-updating field [23].

To continue improving the Updating Glossary, it will be
necessary to assess its applicability in other related health
decision-making tools (e.g., systematic reviews or health
technology assessments) and to test its usability among
developers, researchers, and users. In the future, it is also
warranted to update the glossary (new terms, reviewed
and modified terms, reviewed and not modified terms, or
withdrawn terms) through a formal consensus process,
and to include practical examples.
5. Conclusions

The implementation of the Updating Glossary could
facilitate and improve sharing methods and experiences,
retrieving previously published research, communicating
research findings, and identifying research gaps in the
CG-updating field.
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Continuous surveillance of a pregnancy
clinical guideline: an early experience
Laura Martínez García1*, Hector Pardo-Hernández1,2, Andrea Juliana Sanabria1, Pablo Alonso-Coello1,2 on behalf of
the Pregnancy Clinical Guideline Updating Working Group

Abstract

Background: To date there is no consensus about the optimal strategy for keeping clinical guidelines (CGs)
up-to-date. The aims of this study were (1) to develop a continuous surveillance and updating strategy for
CGs and (2) to test the strategy in a specific CG.

Methods: The main steps were as follows: (1) recruiting members for the CG Updating Working Group, (2)
mapping the CG, (3) identifying new evidence from the CG Updating Working Group, (4) designing and running
restricted literature searches, (5) reviewing drugs and medical devices alerts, (6) screening and assessing the new
evidence, (7) reviewing and, if necessary, modifying clinical questions and recommendations, and (8) updating
the CG document.

Results: The Pregnancy CG Updating Working Group consisted of 29 members, including clinicians, patients and
caregivers, and clinical guideline methodology experts. We selected 69 clinical questions (123 recommendations)
from the “Assistance during pregnancy” section.
For the first update cycle (32-month duration), 9710 references were identified. Of these, 318 were pertinent, 289
were relevant, and 55 were classified as potential key references. For the second and third update cycles (6-month
duration each), 2160 and 2010 references were retrieved, respectively. The continuous surveillance and updating
strategy has not yet been completely implemented.

Conclusions: Further resources are needed in updating the CG field, both for implementing updating strategies
and for developing methodological research.

Keywords: Diffusion of innovation, Dissemination and implementation, Evidence-based medicine, Methodology,
Practice guidelines, Updating

Background
Clinical guidelines (CGs) are useful tools to help patients,
health care providers, and policymakers make evidence-
based decisions about health care. Consequently, they
need to be updated in order to guarantee the validity of
their recommendations.

Time of validity
Several studies have assessed the time of validity of CGs
and their recommendations (defined as “time between
the publication of a CG and the identification of new

relevant evidence”) [1–5]. Data showed that recommen-
dations quickly became outdated (about 20% of the
recommendations were out of date within 3 years) [2].
Based on this evidence, 40% (14/35) methodological
handbooks typically recommend reviewing and updating
guidelines within 2 to 3 years of their publication [6].
Nevertheless, CG developers acknowledge that it is chal-
lenging to maintain these predetermined timeframes [7].

Updating strategy
The updating of CGs is an iterative process that involves
an explicit and systematic methodological approach for
the identification and assessment of new evidence not
included in the original CG [6, 8, 9]. If new relevant evi-
dence is identified and it was considered to have an

* Correspondence: laura.martinez.garcia@cochrane.com
1Iberoamerican Cochrane Centre, Biomedical Research Institute Sant Pau (IIB
Sant Pau), Sant Antoni Maria Claret 167, 08025 Barcelona, Spain
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Martínez García et al. Systematic Reviews  (2017) 6:143 
DOI 10.1186/s13643-017-0506-7

http://crossmark.crossref.org/dialog/?doi=10.1186/s13643-017-0506-7&domain=pdf
mailto:laura.martinez.garcia@cochrane.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


impact on the current CG, the CG should be modified,
if necessary [6, 8, 9]. Moreover, the updating strategies
provide an opportunity to improve the overall method-
ology and edition of the document (e.g. correction of
mistakes or enhancement to the writing) [6, 8, 9].
To date, there is no real consensus on the optimal strat-

egy for updating CGs [6, 7, 10]. Most of the available
methodological research focuses on identifying new rele-
vant evidence. Research suggests that pragmatic search
strategies (with the aim of favouring precision over sensi-
tivity) are efficient and feasible for retrieving new evidence
that triggers a recommendation update [6, 11, 12].

Living clinical guidelines
To address the updating of CGs, the majority of CG
developers support the concept of living CGs [7], gener-
ally defined as “prospective and active processes that use
continuous surveillance and a rapid response to include
new relevant evidence identified” [9]. However, until
now, no guidance has been developed to put this con-
cept in practice [6], and a few empirical experiences
were published [13–17]. CG developers considering the
transition to living CGs will have to address challenges
to operationalize the process [18].

Objectives
In order to address some of the challenges related with
living CGs, this study aimed to (1) develop a continuous
surveillance and updating strategy for CGs and (2) test
the strategy in a specific CG.

Methods
We conducted a cohort study of recommendations
from the Assistance During Pregnancy and Puerperium
CG included in the Spanish National Health System
CG Programme [19].

Living strategy
The strategy was developed based on published methodo-
logical research and the experience of the CG Updating
Working Group technical team [2, 6–8, 10, 11, 20, 21].
The processes included in the strategy were as follows: (1)
recruitment of members for the CG Updating Working
Group, (2) mapping of the CG, (3) identification of evi-
dence from the CG Updating Working Group, (4) design-
ing of restricted literature search strategy, (5) running of
restricted literature searches, (6) reviewing alerts for drugs
and medical devices, (7) development of reference data-
base, (8) first reference screening, (9) second reference
screening (assessment of new evidence impact), (10)
development of a clinical questions database, (11) classifi-
cation of clinical questions, (12) review and, if necessary,
modification of clinical questions and recommendations,
and (13) update of the CG manuscript (Table 1).

Following, we provided a detailed description of the
most complex processes: (1) identification of new evi-
dence, (2) reference screening, and (3) classification of
clinical questions.

Identification of new evidence
Three different strategies were used to identify new
evidence: (1) a questionnaire sent to the CG Updating
Working Group, (2) a restricted literature search strat-
egy, and (3) a revision of available drugs and medical
devices alerts.
The questionnaire sent to the CG Updating Working

Group aimed to identify any new relevant evidence that
could have an impact on the CG (questionnaire available
from the authors upon request). The questionnaire cov-
ered the different areas of the CG including the scope,
new potential aspects not included in the original ver-
sion, or new relevant evidence assessing the effectiveness
and safety of the interventions. The survey also included
questions about other relevant factors such as changes
in the relative importance of the outcomes, changes in
the resource use and cost of the interventions, equity,
acceptability, or feasibility issues that might have arisen
since the publication of the CG. Information about on-
going research studies was also sought in the survey.
Restrictive literature search strategies were developed

for each clinical question in MEDLINE (PubMed) following
a validated methodology described elsewhere [11]. In sum-
mary, the minimum number of Medical Subject Headings
(MeSH) terms and text words required from the original
exhaustive search strategies were selected. The strategies
were validated checking that all key references supporting
the recommendations in the original CG were retrieved
and were refined if needed. Once the strategies were
validated, PubMed Clinical Queries filters were applied
(www.ncbi.nlm.nih.gov/pubmed/clinical). Search strategies
by topic were also developed using a specific filter to iden-
tify studies on how patients and other stakeholders value
health outcomes and economic studies [22, 23].
Finally, drugs and medical devices alerts published by

the Spanish Agency for Medicines and Health Products
were reviewed (www.aemps.gob.es/en/home.htm).

Reference screening
The references were sequentially classified in the following:

� Pertinent references: topic-related references that
met the study design criteria

� Relevant references: pertinent references that
could be used when considering an update to a
recommendation, but that would not necessarily
trigger a potential update

� Potential key references: relevant references that
could potentially trigger an update
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A specific questionnaire for each clinical question was
used to identify relevant and key references (questionnaire
available from the authors upon request). The question-
naire included the clinical question, the recommendations,
and the references considered pertinent in the first screen-
ing to that clinical question. If the reference was consid-
ered relevant for that particular question by the reviewer,
then it was deemed necessary to assess if the reference
could potentially trigger an update (key reference). If it
was the case, it was necessary to explicitly state which part
of the question and/or recommendations was affected
(population, intervention, comparator, outcomes, resource
use and costs, equity, acceptability, feasibility, strength or
direction of the recommendation).

Classification of clinical questions
Each clinical question was classified in one of the following
categories:

� Clinical question to be reviewed: question with potential
key references or with alerts

� Valid clinical question: question without potential
key references or without alerts

� New clinical question

Once the questions were classified, we planned to update
them following a similar method used in the development
of the original recommendations but taking into account
the new evidence identified and the evidence used to
develop the recommendations.

Update cycle
Conducting the 13 processes was considered a one up-
date cycle. The first update cycle included new evidence
since the last search date in the CG development
process up to the first search date in the CG surveillance
process; subsequent update cycles were scheduled every
6 months [2].

Data analysis
We performed a descriptive analysis of the data: litera-
ture search time periods, number of identified refer-
ences, number of screened references, and number of
classified references (pertinent, relevant, and key). We
described narratively the steps achieved.

Results
Clinical Guideline Updating Working Group
All members of the Pregnancy CG Development Working
Group were initially contacted (20 members). However,
since only five agreed to participate in this study, 30 add-
itional candidates were contacted. The Pregnancy CG Up-
dating Working Group finally consisted of 29 members:
(1) clinical team: three medical specialists in gynaecology

and obstetrics, three medical specialists in family and
community medicine, and three midwives; (2) patients
and caregivers team: three patients or patient representa-
tives; and (3) technical team: 17 CG methodologists.

Mapping process
We identified 89 clinical questions and 201 recommenda-
tions in the Assistance During Pregnancy and Puerperium
CG [19]. We focused specifically on the “Assistance during
pregnancy” section, which contained 69 clinical questions
and 123 recommendations (36 strong recommendations,
49 weak recommendations, and 38 good clinical practice
statements). We also retrieved the references used to sup-
port recommendations, original literature search strategies,
evidence syntheses, and GRADE evidence profiles.

Continuous surveillance process
We contacted a total of 13 members of the Pregnancy
CG Updating Working Group for the baseline survey
and received 11 responses (84.6% response rate). We
developed one search strategy per clinical question (a total
of 62, as 7 clinical questions were clustered together), as
well as topic searches for studies on patients’ values and
preferences and for costs and resource use.
We identified 26 recommendations (26/123; 21.1%) re-

lated to drugs or dietary supplements. We consulted
drugs and medical devices alerts from the Spanish
Agency for Medicines and Health Products, searching by
CG as topic.
For the first literature search cycle (32-month period),

9710 references were identified. Of these, the technical
team classified 318 as pertinent, 289 as relevant, and 55
as potential key references (Table 2).
For the second and third literature search cycles (each

a 6-month period), 2160 and 2010 references were
retrieved, respectively (Table 2).
The surveillance process lasted 1 year, from November

2014, when the CG development institution was con-
tacted for establishing the Pregnancy CG Updating
Working Group, until November 2015, when the study
was stopped early due to budgetary constraints.
The continuous surveillance and updating strategy has

not yet been completely implemented. We have not
assessed the results of the second and third cycles of the
literature search or gauged the effect on recommendations
of potential key references. As such, we have not reviewed
and, if necessary, updated the CG recommendations.

Discussion
Main findings
We designed a step-by-step process for continuous sur-
veillance and updating CGs. We were able to implement
a continuous and restricted literature search strategy for
the “Clinical Practice Guideline on Assistance during

Martínez García et al. Systematic Reviews  (2017) 6:143 Page 4 of 7



Pregnancy and Puerperium” for a 1-year period. In the
first update cycle we identified 9710 references (318 per-
tinent, 289 relevant, and 55 potential key references).
For the second and third update cycles 2160 and 2010
references were retrieved, respectively.
The continuous surveillance and updating strategy has

not yet been completely implemented due to budgetary
constraints.

Our results in the context of previous research
Only one previous study, published in 2003, assessed a
continuous surveillance and updating strategy for CGs,
specifically for cancer guidelines. This approach included
a continuous and exhaustive literature search strategy,
evaluation of the newly found evidence, review and
updating of recommendations, and dissemination of the
new evidence and modified recommendations among
stakeholders. Similarly to our experience, the authors of
this study highlighted the considerable resources re-
quired [17].
Other initiatives have ventured the implementation

of new technologies to facilitate the CG updating
process. One of them, called MAGIC (Making GRADE
the Irresistible Choice) provides a publication platform
where the main content of CGs can be disseminated.
MAGIC also facilitates uploading modifications, including
any potential updates, which would be available to users
instantly [24]. Similarly, “Kidney Disease: Improving
Global Outcomes (KDIGO)” recently published a series
of recommendations for a continuous, dynamic strategy

for maintaining their CGs current. Their model heavily
relies on the availability and processing of new evidence
using integrated electronic platforms [25]. Unfortu-
nately, these new technologies have not yet been for-
mally implemented and evaluated.

Strengths and limitations
We were able to retrieve, organise, and map the original
documentation related to the development of the assessed
CG, including the clinical questions, recommendations
and references, original literature search strategies, evi-
dence syntheses, and GRADE evidence profiles. We also
adopted a systematic and continuous approach (every
6 months) to identify new evidence and to assess its im-
pact on the CG recommendations. Lastly, we introduced
evidence searches for patients’ values and preferences and
for costs and resource use in the surveillance process.
However, our work is subject to some limitations. First

of all, we have not been able to assess the impact of the
new evidence on clinical questions and recommendations
for either the second or third update cycles. In addition,
we have not reviewed or modified clinical questions and
recommendations based on the identified new evidence in
any of the update cycles.
Second, we had difficulties assembling the Pregnancy

CG Updating Working Group. The vast majority of the
CG Developing Group did not take part in the implemen-
tation of the strategy. Hence, an almost new working
group had to be set up for this purpose. On the other
hand, some members of the Pregnancy CG Updating

Table 2 Preliminary results of the continuous surveillance implementation

First update cycle Second update cycle Third update cycle

Literature search

–Search dates 01/01/2012
31/08/2014

01/09/2014
28/02/2015

01/03/2015
31/08/2015

–Time period included (months) 32 6 6

Results of the literature search

–Evidence identified from the CG Updating Working Group 19 NC NC

–References on efficacy 9191 2089 1946

–References on costs and resource use 116 51 19

–References on patients’ values and preferences 384 10 39

–Drug alerts NA 10 6

Total 9710 2160 2010

Results of reference screening

–Pertinent references 318 NC NC

–Relevant references 289 NC NC

–Potential key references (≥1 participants) 184 NC NC

–Potential key references (≥2 participants) 31 NC NC

–Potential key references (CG methodology experts) 55 NC NC

NA not available, NC not completed
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Working Group withdrew during the study, probably
due to an excessive study-related workload (appraisal of
a high volume of publications in the first update cycle,
inadequate training related to the implementation of
the strategy, and/or a lack of knowledge of the content
of the original CG).
Third, the first surveillance cycle was quite resource-

intensive (from the last search date in the original CG de-
velopment process to the first search date in the CG
surveillance process) and required the retrieval, mapping,
and classification of the documentation generated during
the development of the original CG. The process was opti-
mised in the subsequent update cycles (second and third)
given that (1) the process had already started and (2) the
time between cycles (6 months) and, consequently, the vol-
ume of references (approx. 2000 references) were smaller.
Lastly, and related to the previous limitation, we did not

have adequate funding to take on the management and de-
velopment of the completely continuous surveillance and
updating strategy we originally intended to implement. CG
developers should consider using different surveillance and
updating strategies to maintain their CGs up-to-date (a
living strategy might not be suitable for all CGs). More
research is needed to identify which CGs, topics, or areas
could benefit from this or other approaches.

Conclusions
Implementing a continuous and restricted literature
search process is a potentially feasible approach for the
surveillance of new evidence. A continuous surveillance
and updating strategy (as living CG) requires long-term
substantial resources for its adoption. Further resources
are needed in the updating CG field, both for imple-
menting updating strategies and for developing meth-
odological research.
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APPENDIX VII 

CheckUp: Spanish translation. 
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APPENDIX VIII 

CheckUp: Chinese translation. 
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APPENDIX IX 

CheckUp: Dutch translation. 
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