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1. INTRODUCCIÓN 

1.1. Práctica basada en la evidencia y síntesis de 
investigación 

 

A lo largo de los años, el enfoque de la práctica basada en la evidencia (PBE) ha adquirido 

una gran relevancia para que tanto profesionales como políticos puedan tomar mejores 

decisiones sobre la aplicación de programas, tratamientos e intervenciones basadas en las 

mejores evidencias científicas (Sánchez-Meca, Marín-Martínez, & López-López, 2011; 

Sánchez Meca & Botella, 2010). La definición más común de la PBE procede del campo 

de la medicina y es la propuesta por Sackett, Rosenberg, Gray, Haynes y Richardson 

(1996):  

“La medicina basada en la evidencia es el uso consciente, explícito y juicioso de la 

mejor evidencia actual para tomar decisiones sobre el cuidado del paciente 

individual. La práctica de la medicina basada en la evidencia significa integrar la 

experiencia clínica con la mejor evidencia clínica externa disponible procedente de 

la investigación sistemática.” (p. 71) 

También el ámbito de la psicología se ha situado a la vanguardia de la PBE durante décadas 

(APA Presidential Task Force on Evidence-Based Practice, 2006), a partir del momento en 

que la American Psychological Association (APA) decidió incluir entre sus políticas la 

integración de la ciencia en la práctica de la psicología, introduciendo en la formación de 

doctores en psicología tanto la vertiente científica como la profesional (Hilgard et al., 1947; 

Thorne, 1947).  

No obstante, a pesar de que la PBE ha proporcionado grandes avances y éxitos durante más 

de dos décadas (Greenhalgh et al., 2014), estos solo parecen darse en áreas específicas y de 

forma anecdótica (Every-Palmer & Howick, 2014). Así, en la actualidad, la PBE se enfrenta 

a serias dificultades que incluso han llevado a autores como John P.A. Ioannidis, importante 

impulsor del movimiento desde sus inicios, a criticar duramente el modo en que este 

movimiento ha sido “secuestrado” para beneficio de la industria y otros intereses creados 

(Ioannidis, 2016a). Entre otros problemas que también amenazan la correcta 
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implementación de la PBE se encuentran el gran volumen de evidencia disponible (no 

siempre válida y fiable), el inmanejable número de directrices clínicas (que a menudo 

entran en conflicto) y los sesgos de publicación, que a menudo favorecen la publicación de 

estudios con resultados positivos (Every-Palmer & Howick, 2014; Greenhalgh et al., 2014; 

Ioannidis, 2005, 2016a). 

Por otra parte, la gran cantidad de información disponible y el elevado ritmo de publicación 

han convertido a las revisiones sistemáticas (RS) y su síntesis cuantitativa, el metaanálisis 

(MA), en herramientas fundamentales para la práctica de la PBE. Con origen en los ámbitos 

de la educación y la psicología (Chalmers, Hedges, & Cooper, 2002; Glass, 1976) y, a 

diferencia de las revisiones narrativas, las RSs y los MAs se presentan como metodologías 

rigurosas y sistemáticas para la síntesis de la evidencia, ofreciendo una aproximación 

científica para la identificación, análisis y síntesis de datos cuantitativos de estudios previos 

(Botella & Sánchez-Meca, 2015; Littell, Corcoran, & Pillai, 2008). Es así como RSs y MAs 

se han convertido en una importante fuente de información para investigadores, 

profesionales, gestores científicos y políticos en diversas disciplinas, en las cuales el sesgo 

ha sido reducido gracias a la sistematización de la identificación, evaluación, síntesis y 

agrupación estadística de los estudios relevantes sobre una materia (Manchikanti, 

Benyamin, Helm, & Hirsch, 2009; Sánchez Meca & Botella, 2010; Wells & Littell, 2009).  

No obstante, a pesar de las grandes aportaciones y ventajas que ofrece, especialmente el 

MA, esta metodología tampoco está exenta de debate y de críticas. Por ejemplo, la 

controversia que genera el extendido uso del modelo de efectos aleatorios (DerSimonian & 

Laird, 1986), modelo que según varios autores puede llevar a estimaciones sesgadas (Al 

Khalaf, Thalib, & Doi, 2011; Cornell et al., 2014; Doi, 2015), lo que ha conducido a algunos 

de ellos a proponer modelos alternativos (Doi, Barendregt, Khan, Thalib, & Williams, 

2015a, 2015b; Stanley & Doucouliagos, 2015), aunque ninguno con una aceptación 

generalizada. Otras importantes críticas a RSs i MAs son las que se dirigen a los sesgos de 

reporte y publicación (Hopewell, Loudon, Clarke, Oxman, & Dickersin, 2009; Ioannidis, 

Munafò, Fusar-Poli, Nosek, & David, 2014; Page et al., 2016), así como a “la producción 

masiva de RSs y MAs redundantes, engañosos y conflictivos” (Ioannidis, 2016b, p. 485). 

Según este autor, tan sólo aproximadamente un 3% de los MAs producidos se pueden 

considerar válidos, verdaderamente informativos y clínicamente útiles. Resultados 

similares han sido puestos de manifiesto por otros autores (e.g. Page et al., 2016). 
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1.2. Calidad metodológica/riesgo de sesgo en el 
contexto de la síntesis de investigación 

 

Entre las limitaciones de RSs y MAs destaca la variable calidad metodológica de los 

estudios primarios que se integran y sintetizan. La calidad metodológica de los estudios 

primarios es una fuente potencial de sesgo que es necesario controlar a la hora de sintetizar 

los resultados, puesto que si los estudios primarios no tienen una adecuada calidad 

metodológica entonces las conclusiones de la RS/MA pueden no ser válidas (Higgins & 

Green, 2011; Jüni, Altman, & Egger, 2001; Voss & Rehfuess, 2013). Sin embargo, la 

evaluación de la calidad metodológica no es una tarea fácil debido, por un lado, a la gran 

variedad de conceptuaciones e interpretaciones que coexisten de este constructo y, por otro, 

a la falta de evidencia empírica sobre qué dimensiones de la calidad afectan en mayor 

medida a la validez de los resultados (Jarde, Losilla, Vives, & Rodrigo, 2013). 

Si tenemos en cuenta la variedad de significados atribuidos en la literatura al constructo 

“calidad metodológica” o “calidad”, que incluyen validez interna, riesgo de sesgo (RdS), 

limitaciones de los estudios, precisión, etc. (Balshem et al., 2011; Viswanathan & Berkman, 

2012), es importante asumir una definición precisa de este constructo, especialmente en el 

desarrollo de herramientas para su evaluación. A menudo, el término “evaluación de la 

calidad metodológica” sugiere una evaluación sobre en qué magnitud los investigadores 

han llevado a cabo su investigación siguiendo los estándares más elevados posibles 

(Higgins & Green, 2011), pero habitualmente se refiere a un juicio sobre el RdS de un 

estudio individual (Balshem et al., 2011).  

En consecuencia, las más importantes guías y colaboraciones (e.g. Cochrane Collaboration, 

Grading of Recommendations Assessment, Development and Evaluation – GRADE -) 

plantean una distinción entre la evaluación de la calidad metodológica y la evaluación del 

RdS (i.e. el riesgo de que los resultados de los estudios sobreestimen o subestimen los 

efectos reales de la intervención), y recomiendan centrarse en esta última (Higgins & 

Green, 2011). También según Wells y Littell (2009) el marco del RdS parece ser la 

aproximación ideal para la evaluación de la calidad de los estudios ya que permite evaluar 

las mayores fuentes de sesgo que constituyen amenazas a la validez interna y de constructo. 

La ventaja de asumir la aproximación del RdS es que clarifica qué debe ser evaluado y qué 
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indicadores adicionales de calidad deben ser evaluados aparte (validez externa, precisión, 

estándares de reporte y criterios éticos) porque todos ellos pueden no estar asociados con 

el RdS (Higgins & Green, 2011). Pese a que la incorporación de la dirección y magnitud 

de los sesgos parecen ser un elemento clave para la evaluación del RdS (Higgins & Green, 

2011), los esfuerzos de algunos autores (Thompson et al., 2011; Turner, Spiegelhalter, 

Smith, & Thompson, 2009) para establecer la dirección y magnitud de los sesgos han dado 

como fruto métodos que, cuando menos, se muestran poco viables. 

Por otra parte, mientras la incorporación de estudios experimentales en RSs y MAs está 

bien consolidada, la consideración de los estudios no experimentales en este ámbito es aún 

un debate abierto (Ijaz, Verbeek, Mischke, & Ruotsalainen, 2014; Jarde, Losilla, & Vives, 

2012a, 2012b). Esto ocurre a pesar de que gran parte del conocimiento clínico y de la salud 

proviene de estudios no manipulativos, como se manifiesta en el hecho de que entre el 80-

90% de los artículos publicados en revistas del ámbito clínico y entre el 70-80% de las 

publicaciones en el ámbito biomédico correspondan a estudios con diseños no 

experimentales y descriptivos  (Funai, Rosenbush, Lee, & Del Priore, 2001; Manterola & 

Otzen, 2017; Primo, Gazzola, Primo, Tovo, & Faraco Junior, 2014; Scales, Norris, 

Peterson, Preminger, & Dahm, 2005). Asimismo, a menudo los diseños no experimentales 

son los más eficientes para responder algunas preguntas e incluso pueden representar la 

única manera de estudiar un determinado problema (Glasziou, Vandenbroucke, & 

Chalmers, 2004; Harder et al., 2014; Mann, 2003). 

 

1.3. Herramientas de evaluación del riesgo de sesgo 
para estudios primarios no experimentales 

 

Una cuestión esencial a la hora de evaluar el RdS de los estudios primarios son las 

herramientas utilizadas. En este sentido, la Colaboración Cochrane propone una 

herramienta basada en el enfoque de RdS que, teniendo en cuenta su extensión de uso, se 

puede considerar hoy en día un estándar de facto para la evaluación del RdS en el caso de 

estudios experimentales (Higgins & Green, 2011). La situación es, sin embargo, contraria 

en el caso de los estudios de tipo no experimental. Diversas RSs de herramientas para 

evaluar el RdS de estudios no experimentales (Deeks et al., 2003; Jarde et al., 2012a; 
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Sanderson, Tatt, & Higgins, 2007), muestran que no existe todavía un consenso acerca de 

cuál o cuáles son las herramientas más apropiadas para evaluar el RdS de este tipo de 

estudios, ni tampoco sobre las dimensiones que deben ser tenidas en cuenta a la hora de 

valorar dicho RdS. Es más, la propia evaluación del RdS de los estudios no experimentales 

presenta complicaciones añadidas atribuibles a la mayor variedad de diseños de 

investigación y a su mayor susceptibilidad al sesgo (Centre for Reviews and 

Dissemination., 2009; Hootman, Driban, Sitler, Harris, & Cattano, 2011; Margulis et al., 

2014). Pese a que se han propuesto y publicado docenas de herramientas para evaluar el 

RdS en estudios no experimentales, muy pocas han sido desarrolladas siguiendo los 

criterios que se esperarían de cualquier instrumento de medida (Armijo-Olivo, Stiles, 

Hagen, Biondo, & Cummings, 2012; Deeks et al., 2003) y, aún en los pocos casos en que 

se ha seguido un procedimiento estandarizado en su desarrollo, son muy pocas las 

ocasiones en que se han obtenido resultados aceptables de fiabilidad inter-jueces (Downs 

& Black, 1998; Shamliyan, Kane, & Dickinson, 2010; Stang, 2010; Viswanathan & 

Berkman, 2012).  

Por otra parte, la utilización de escalas que proporcionan una puntuación global ha sido 

fuertemente criticada (Herbison, Hay-Smith, & Gillespie, 2006; Jüni, Witschi, Bloch, & 

Egger, 1999; Whiting, Harbord, & Kleijnen, 2005) porque implica la ponderación de 

diferentes componentes que, además, pueden no estar relacionados con el RdS (Higgins & 

Green, 2011; Sanderson et al., 2007). La alternativa al uso de puntuaciones globales apunta 

hacia las herramientas basadas en dominios de sesgo (Higgins et al., 2011; Jarde, Losilla, 

Vives, & Rodrigo, 2013; Sterne et al., 2016; Whiting et al., 2011), que parecen ofrecer un 

mejor marco para detectar las potenciales fuentes de sesgo (O’Connor et al., 2015).  

Como consecuencia de todo lo descrito, los resultados de la evaluación del RdS pueden 

diferir en gran medida dependiendo de la herramienta escogida y, por tanto, llegar a 

conclusiones diferentes en cuanto a los estudios evaluados, lo que parece ocurrir tanto en 

los estudios experimentales (Armijo-Olivo et al., 2012; Colle, Rannou, Revel, Fermanian, 

& Poiraudeau, 2002; Hartling et al., 2009) como en los no experimentales (Hootman et al., 

2011; Jarde et al., 2012b; Margulis et al., 2014). 

Como ya se ha comentado, frente a la falta de herramientas de consenso para la evaluación 

del RdS de los estudios de tipo no experimental, nuestro grupo desarrolló una propuesta 

concreta basada en dominios de sesgo, y materializada en una herramienta denominada Q-
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Coh (Quality of Cohort studies) aplicable en estudios con diseño de cohortes comparativos 

(Jarde et al., 2013). Esta herramienta fundamenta el concepto de calidad metodológica en 

iniciativas ampliamente aceptadas, como son la iniciativa STROBE (Strengthening the 

Reporting of Observational studies in Epidemiology; Von Elm et al., 2007), los Estándares 

de Comunicación de Artículos (JARS, en sus siglas en inglés) de la American 

Psychological Association (APA Publications and Communications Board Working Group 

on Journal Article Reporting Standards, 2008) y las cuatro dimensiones de validez interna 

ampliamente reconocidas en las Ciencias Sociales (Shadish, Cook, & Campbell, 2002; 

Valentine & Cooper, 2008). El desarrollo de Q-Coh se llevó a cabo atendiendo a los 

estándares psicométricos y cuenta con buenos índices de fiabilidad entre evaluadores y de 

validez concurrente (Jarde et al., 2013). 

 

1.4. Incorporación del riesgo de sesgo en la síntesis 
de investigación 

 

Tal y como señalan diferentes autores (Ahn & Becker, 2011; Ioannidis, 2011), además de 

enfrentar la carencia antes mencionada de herramientas consensuadas para medir el RdS de 

los estudios no experimentales, es necesario profundizar en el estudio de la relación entre 

dichas medidas del RdS y la estimación de los efectos en los MAs, así como investigar 

sobre los procedimientos y técnicas estadísticas más apropiadas para llevar a cabo dicho 

estudio.  

En esta línea, en una exploración preliminar de las aproximaciones propuestas para incluir 

los resultados de la evaluación del RdS en el MA (Oliveras, Jarde, Losilla, & Vives, 2013) 

se clasificaron las principales propuestas en tres grupos generales, no excluyentes entre 

ellos, en función del grado de manipulación ejercido sobre los resultados del MA. El primer 

grupo está constituido por las aproximaciones de carácter descriptivo en las que no se 

realiza ninguna modificación sobre los efectos. Los métodos incluidos en este grupo se 

limitan a representar gráficamente la relación entre el tamaño del efecto y puntuaciones de 

RdS (Ahn & Becker, 2011; Conn & Rantz, 2003; Detsky, Naylor, O’Rourke, McGeer, & 

L’Abbe, 1992), o bien utilizan métodos numéricos para filtrar u ordenar los resultados de 

los estudios antes de realizar el MA, como la inclusión/exclusión de los estudios en función 
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de los resultados de la evaluación del RdS (Ahn & Becker, 2011; Detsky et al., 1992; Linde 

et al., 1999; Moher et al., 1998), el MA acumulativo en orden de calidad (Conn & Rantz, 

2003; Detsky et al., 1992) y el análisis de subgrupos según la calidad (Ioannidis, 2011; Jüni 

et al., 2001).  

El segundo grupo lo forman aquellas aproximaciones en las que se estudia el resultado del 

MA (i.e., la estimación de los efectos) en función del RdS de los estudios primarios. El 

procedimiento de este tipo más utilizado es el que lleva a cabo un análisis de variables 

moderadoras con el RdS como variable predictiva del tamaño del efecto (Greenland & 

O’Rourke, 2001; Jüni et al., 2001; Littell et al., 2008), ya sea a través de un análisis de la 

varianza ponderado o bien de una meta-regresión.  

Por último, un tercer grupo lo constituyen los procedimientos y técnicas cuyo enfoque se 

basa en la modificación del tamaño del efecto obtenido en los estudios primarios como paso 

previo a su incorporación en el MA, ya sea utilizando puntuaciones de calidad como factor 

de ponderación en los análisis estadísticos –método éste desaconsejado por un gran número 

de expertos (e.g., Ahn & Becker, 2011; Detsky et al., 1992; Jüni et al., 2001; Moher et al., 

1998)-, o bien mediante el ajuste de los resultados de los estudios primarios con base en 

sesgos específicos (Ioannidis, 2011; Salanti & Ioannidis, 2009; Thompson et al., 2011; 

Turner et al., 2009). Este último enfoque presenta la dificultad añadida de requerir la 

estimación no sólo de la presencia, sino también de la magnitud y la dirección de los sesgos 

de los estudios primarios. 

En este sentido, además de la problemática relativa a la elección del procedimiento 

estadístico más adecuado, hay que enfrentar también la controversia existente acerca de 

cuál debe ser el tipo de medida del RdS que se debe utilizar en los MAs: valoración global 

del RdS (cuantitativa o categórica ordinal), valoración separada para cada dominio de 

sesgo, aspectos particulares de la valoración del diseño medidos mediante ítems 

individuales, estimaciones directas de la magnitud y dirección de sesgos específicos, etc. 

(Greenland, 2005; Greenland & O’Rourke, 2001; Herbison et al., 2006; Ioannidis, 2011). 

Se pone de manifiesto, por tanto, la íntima relación entre la investigación sobre la medida 

del RdS y la investigación sobre los procedimientos para su incorporación en el MA, con 

la dificultad añadida que conlleva para su estudio la relación circular existente entre ambos 

objetivos de investigación. Hasta la fecha, los resultados de la investigación sobre esta 



Evaluación e incorporación del riesgo de sesgo de estudios no experimentales 

 

- 16 - 
 

relación no parecen concluyentes (Ahn & Becker, 2011; Conn & Rantz, 2003; Verhagen et 

al., 2002). 

 

1.5. Objetivos de esta tesis doctoral 

1.5.1. Objetivo general 
 

El objetivo general del proyecto en el que se enmarca esta tesis doctoral es avanzar en la 

respuesta a la ya justificada necesidad de tomar en consideración la calidad metodológica 

de los estudios primarios a la hora de llevar a cabo RSs y MAs. 

Para ello, es necesario el trabajo coordinado en dos frentes:  

1. La revisión y ampliación de la herramienta de evaluación del RdS, Q-Coh (Jarde 

et al., 2013), de modo que pueda ser aplicada para la valoración de estudios con 

diseños no experimentales de cohortes y de casos y controles.  

2.  El análisis comparativo de los procedimientos propuestos hasta la fecha para la 

incorporación en el MA de las medidas de RdS de los estudios primarios, y a su vez, 

la utilización de estos procedimientos para dar soporte empírico a las dimensiones 

de calidad evaluadas. 

El segundo de estos objetivos de la línea de investigación es el que se corresponde con el 

objetivo principal de esta tesis doctoral. La consecución de este objetivo es fundamental 

para dar soporte empírico a la propia medida de RdS, tanto de estudios experimentales 

como no experimentales, puesto que el efecto que esta medida pueda tener sobre los 

resultados del MA constituye a su vez una evidencia de su validez. A su vez, es necesario 

conocer el alcance y limitaciones de los diferentes procedimientos estadísticos de 

incorporación del RdS en el MA para poder elegir el procedimiento más adecuado en cada 

caso, así como para decidir el tipo de medida del RdS que se debe utilizar (puntuación 

global del RdS, puntuación separada para cada dimensión de la calidad o tipo de sesgo, 

estimaciones directas de la magnitud y dirección de sesgos específicos, etc.). 
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1.5.2. Objetivos específicos 
 

Para llevar a cabo el objetivo general de esta tesis, fue necesario establecer una serie de 

objetivos específicos: 

• Objetivo 1. Revisión y sistematización de las diferentes técnicas propuestas en la 

literatura para incorporar los indicadores de RdS en una síntesis de investigación. 

• Objetivo 2. Análisis exploratorio de los efectos diferenciales que supone la 

aplicación de estos procedimientos de incorporación de los resultados de la 

evaluación del RdS sobre los resultados de MAs publicados. 

• Objetivo 3. Meta-revisión sobre cómo se está llevando a cabo la evaluación e 

incorporación del RdS de los estudios primarios en la síntesis de investigación de 

psicología sanitaria. 

• Objetivo 4. Estudio comparativo de fiabilidad, validez e idoneidad de tres 

herramientas de evaluación del RdS para estudios primarios no experimentales, así 

como determinar el efecto de los resultados de la evaluación del RdS sobre los 

resultados del MA. 

 

1.5.3. Desarrollo y estructura de esta tesis doctoral 
 

Después de llevar a cabo la revisión y clasificación de las técnicas propuestas para 

incorporar los indicadores de RdS en la síntesis de investigación (objetivo 1), se aplicaron 

algunas de estas técnicas a un MA con diseño de cohortes utilizando diferentes 

herramientas de RdS y diferentes tipos de medidas del RdS (objetivo 2). El análisis en 

profundidad de los resultados obtenidos, sin efectos significativos, puso de manifiesto que 

era necesaria información más detallada sobre los factores que pueden influir en la relación 

entre RdS y resultados de la síntesis de investigación. Con este fin se llevó a cabo una meta-

revisión que aportara información sobre cómo se está evaluando e incorporando el RdS de 

los estudios primarios no experimentales en la síntesis de investigación del ámbito de la 

psicología sanitaria (objetivo 3).  
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El trabajo llevado a cabo con estos tres objetivos específicos se materializó en la primera 

publicación de este compendio. Aunque los resultados obtenidos a partir del segundo 

objetivo fueron descartados para su publicación (Anexo 1), fueron presentados en el XIV 

Congreso de Metodología de las Ciencias Sociales y de la Salud, celebrado en Palma de 

Mallorca (2015). 

A continuación, la información obtenida en el desarrollo del primer artículo nos llevó hasta 

uno de los factores clave en la evaluación e incorporación del RdS en la síntesis de 

investigación: la influencia de la elección de una determinada herramienta de evaluación 

en los resultados. Así, se llevó a cabo un estudio empírico en el que se compararon tres 

herramientas de evaluación del RdS, aplicándolas a los estudios primarios de un MA 

publicado, con tal de valorar su fiabilidad, validez e idoneidad (objetivo 4). También se 

intentó, en este mismo estudio, determinar el efecto de los resultados de la evaluación del 

RdS sobre los resultados del MA. Este amplio objetivo se ha materializado en la segunda 

publicación que conforma este compendio. 

Aunque parte del trabajo en el primer objetivo del proyecto de investigación (revisión y 

ampliación de la herramienta Q-Coh) ha transcurrido de forma paralela al desarrollo de esta 

tesis, por cuestiones temporales no ha sido posible integrarlo como parte de la misma. No 

obstante, gracias a los resultados aportados por los dos artículos, el trabajo avanza en este 

último objetivo, lo que esperamos que, en breve, nos permita obtener una herramienta de 

consenso y que pueda ser referente a la hora de evaluar el RdS de los estudios primarios no 

experimentales de una amplia variedad de diseños. 
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2. ARTÍCULOS QUE CONFORMAN 
ESTE COMPENDIO 

2.1. Methodological quality is underrated in systematic 
reviews and meta-analyses in health psychology 
(Artículo 1) 

 

El primero de los dos objetivos específicos que reúne este artículo es la revisión y 

sistematización de las técnicas propuestas para incorporar los indicadores de RdS en la 

síntesis de investigación. La revisión bibliográfica permitió reexaminar las  aproximaciones 

identificadas en una exploración previa (Oliveras et al., 2013) y que, atendiendo a nuevos 

criterios, fueron clasificadas en cuatro grandes grupos: 1) RdS como criterio de inclusión 

en la RS o MA; 2) estrategias descriptivas, incluyendo las narrativas y las representaciones 

gráficas de los resultados de la evaluación del RdS; 3) exploración de las asociaciones entre 

RdS y el tamaño del efecto de los estudios primarios, como los análisis de sensibilidad, los 

MAs acumulativos, análisis de subgrupos y meta-regresiones; y 4) las estrategias que 

implican un ajuste del tamaño del efecto en base al RdS detectado como, por ejemplo, su 

uso como factor de ponderación del MA. 

El segundo de los objetivos cubiertos por este artículo era llevar a cabo una meta-revisión 

que aportara una imagen actual de cómo se está evaluando e incorporando el RdS de los 

estudios primarios no experimentales en la síntesis de investigación en el ámbito de la 

psicología sanitaria. Para ello, se revisaron cuatro bases de datos (PsycINFO, Medline, Web 

of Science y Scopus) con el propósito de seleccionar RSs y MAs de estudios primarios con 

diseños de cohortes y casos y controles del ámbito mencionado. Se creó un manual de 

codificación para extraer las variables de interés de una muestra aleatoria de 90 estudios de 

los 1378 potencialmente relevantes identificados a través de la estrategia de búsqueda. Los 

resultados obtenidos mostraron que tan solo un 11% de las revisiones analizadas utilizaron 

una herramienta estándar para evaluar el RdS y utilizaron, al mismo tiempo, alguna 

estrategia para poner de manifiesto la influencia que el RdS de los estudios primarios tuvo 
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en sus resultados. Estos preocupantes resultados revelan, una vez más, la falta de unas 

directrices claras para incorporar los resultados del RdS en la síntesis de investigación. 

Al mismo tiempo, la exploración de las diversas técnicas para incorporar los resultados del 

RdS en RSs y MAs, nos llevó a recomendar tan sólo dos de las propuestas, y únicamente 

cuando se cuenta con suficiente potencia estadística: el análisis de subgrupos y la meta-

regresión. 

Los resultados de la revisión las técnicas propuestas para incorporar los indicadores de RdS 

en la síntesis de investigación fueron presentados en el XIV Congreso de Metodología de 

las Ciencias Sociales y de la Salud, celebrado en Palma de Mallorca (2015), mientras que 

los resultados preliminares de la meta-revisión fueron presentados en el VII European 

Congress of Methodology, celebrado en Palma de Mallorca (2016). 
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Objectives: In this paper, we compile and describe the main approaches proposed 

in the literature to include methodological quality or risk of bias into research synthesis. 

We also meta-review how the risk of bias of observational primary studies is being 

assessed and to what extent the results are incorporated in the conclusions of research 

synthesis.  

Study Design and Setting: Electronic databases were searched for systematic 

reviews or meta-analyses related to health and clinical psychology. A random sample of 

90 reviews published between January 2010 and May 2016 was examined. 

Results: A total of 46 reviews (51%) performed a formal assessment of the risk of 

bias of primary studies. Only 17 reviews (19%) linked the outcomes of quality assessment 

with the results of the review.  

Conclusion: According to previous literature, our results corroborate the lack of 

guidance to incorporate the risk of bias assessment in the results of systematic reviews 

and meta-analyses. Our recommendation is to appraise methodological quality according 

to domains of risk of bias to rate the degree of credibility of the results of a research 

synthesis, as well as subgroup analysis or meta-regression as analytical methods to 

incorporate the quality assessment.  

Keywords: methodological quality; risk of bias; research synthesis; systematic 

review; meta-analysis. 

Running title: Methodological Quality in Research Synthesis 

Word count:  4,135 
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What is new? 

Key findings 

• Only 11% of the reviews analysed used a standard tool that assess the different 

domains of risk of bias, and stated the influence of the methodological quality 

of primary studies on their results. 

• Only two of the proposed analytical methods to include methodological quality 

into research synthesis can be recommended without reservation, and only 

when there is enough statistical power: subgroup analysis and meta-regression. 

• Our results pointed out the lack of specific guidance to incorporate the risk of 

bias assessment in the results of systematic reviews and meta-analysis. 

What this adds to what is known? 

• This article sets out the most common ways to manage methodological quality 

in a research synthesis, as well as the implications of each of these alternatives. 

• This paper provides a thorough meta-review that appraise in depth how 

methodological quality is being assessed and incorporated into research 

synthesis based on primary studies with cohort and case-control designs. 

What is the implication and what should change now? 

• It is necessary to work to generate solid, well-defined and replicable procedures 

that guide the incorporation of the methodological quality of primary studies 

into systematic reviews and meta-analyses. This may substantially improve the 

decisions taken according to evidence based practice. 

• Our proposal is to use the assessment of methodological quality preferably in 

two ways: (1) to rate the degree of credibility of the results of a systematic 

review or a meta-analysis, and (2) to improve the quality of research in a 

particular area, and to reduce the heterogeneity attributable to the risk of bias. 

 

1. Introduction 

Nowadays, there is broad consensus among the scientific community on the 

relevance of assessing the methodological quality (MQ) of the studies, especially when 

carrying out a research synthesis [1,2]. Assessing the MQ of the primary studies in the 
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context of a systematic review or meta-analysis (MA) is often a challenging process [3,4], 

especially when the synthesis is based on observational studies [5].  

However, the debate continues about how we should define, assess and, 

especially, incorporate MQ into research synthesis [6,7]. Regarding the latter, several 

studies have explored the role of MQ in systematic reviews and MA [8–11], but to date 

guidelines on how to incorporate quality into the conclusions of a research synthesis 

remain scarce and vague [10]. 

On the other hand, previous research findings do not seem conclusive about the 

influence of the MQ of primary studies on the MA results [12–14]. Furthermore, certain 

methods proposed to incorporate the MQ, as for instance weighting effect sizes (ES) on 

the basis of MQ appraisal, could be introducing bias in the results of MA [12,15].  

Considering the large number of questions which remain unanswered about the 

inclusion of MQ in research synthesis, this review aims to identify the strengths and 

weaknesses of the different approaches proposed to date, as well as to find out if there is a 

consensus procedure to carry out the inclusion of MQ into a MA. This general objective 

is based on the following specific objectives: 

• Review the approaches to the assessment of the MQ of primary studies. 

• Review the main strategies to include MQ into systematic reviews and MA. 

• Meta-review how published systematic reviews and MA (a) assess the MQ of 

primary studies, (b) incorporate the MQ of primary studies, and (c) take into 

account the influence of the MQ of primary studies on the conclusions of the 

research syntheses.  

2. Approaches to the assessment of the methodological quality of primary studies 

Although there is no absolute consensus on what is and what should encompass 

the definition of MQ, in recent years many authors and organizations (e.g., the Cochrane 

Collaboration [16] and GRADE guidelines [17]) have adopted the risk of bias (RoB) 

framework. According to the Cochrane Collaboration, RoB in a systematic review may be 

defined as the risk that the results overestimate or underestimate the true effect of the 

intervention [18]. Generalizing to other causal effects, Viswanathan and Berkman [19] 

consider that a central goal is the assessment of the believability of the findings, which 
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entails evaluating the degree to which the effects reported by the study represent the true 

causal relationship between exposure and outcome. The RoB framework allows for a 

more accurate assessment of the main sources of bias that undermine the validity of a 

study [2]. Moreover, this perspective of MQ allows us to contextualize the importance of 

the different sources of bias depending on the study design and the field of the review 

[18]. In this paper, we refer to MQ within the RoB framework. 

Moreover, and despite it not being the main purpose of this paper, it is essential to 

note that the assessment of MQ within the RoB framework presents some critical 

challenges, which clearly influence the use of MQ in research synthesis: 

• The lack of validation of many of the assessment tools available make it difficult 

to appraise the MQ of the studies in a valid and reliable way [20–24]. This 

becomes more complex when the research synthesis includes observational 

research, which encompasses more diverse study designs than experimental 

research, and in which authors often create their own ad-hoc assessment tools 

[20,25].  

• Although the use of global quality scores has been widely criticized [26–29], 

many quality assessment tools are still reducing the set of MQ domains to a single 

numerical value. This approach completely overlooks the fact that the relative 

importance of each of these domains can vary depending on the study design, the 

research field, or the research aim itself [13]. 

• Last but not least, it is the problem caused by poor reporting of primary studies  

[7,10,13] that, despite the existence of many standards about this issue (e.g., 

CONSORT [30] or STROBE [5]), results in incomplete information in many 

studies, thus making it impossible to obtain a proper assessment of MQ. 

3. Strategies to incorporate methodological quality into research synthesis 

To date, several strategies have been proposed to include the MQ component in a 

research synthesis [8,12,13,31]. Table 1 shows a classification of the methods available in 

four general approaches which do not exclude each other. Below are described the main 

features and criticisms of each method. 
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3.1. Methodological quality as inclusion criteria in research synthesis 

This approach uses a quality-based threshold to decide the inclusion of primary 

studies in the review or in primary analyses. This threshold can be defined, for example, 

by classifying studies into two or more quality levels, or by using a measure of central 

tendency of an overall quality score as a cut-off point. However, the decisions made about 

excluding studies on the basis of MQ are often somewhat arbitrary [13]. Furthermore, the 

exclusion of studies when the available number of studies is small limits the power of the 

statistical analyses, or may even lead to the loss of valuable information or publication 

bias [3,13]. 

3.2. Descriptive strategies 

The results of quality assessment may be reported as a narrative discussion [11]. 

Narrative strategies often constitute the only suitable alternative to deal with quality, 

especially when a statistical approach is not appropriate. Nevertheless, as Ioannidis [31] 

argues: “the process of recording biases and interpreting results can be fragmented, 

idiosyncratic, non-standardized and potentially conflicted” [op. cit. p778]. Descriptive 

strategies may also include graphical representations such as the RoB bar chart or the 

summary figure used in the Cochrane Handbook [18]. 

3.3. Exploration of associations between effect sizes and methodological quality 

Exploratory methods allow to analyse the associations between the ES of the 

primary studies and their MQ. When global quality scores are used for this purpose, 

analyses may be affected by the problems related to these types of scores, as indicated 

above. 

3.3.1. Methodological quality assessment to conduct sensitivity analyses.  

A standard procedure for dealing with quality assessment using sensitivity 

analysis is to exclude studies under a certain quality threshold from some parts of the 

analyses [12], and thus to compare this outcome with the results from all the studies 

included. However, sensitivity analyses are not restricted to that purpose. Indeed, 

sensitivity analyses are used to assess the potential impact of any assumption or decision 

made during the review process, for example, the inclusion/exclusion criteria of primary 

studies, or how missing data are addressed [32,33]. 

 



Evaluación e incorporación del riesgo de sesgo de estudios no experimentales 

 

- 28 - 
 

3.3.2. Cumulative meta-analysis in order of quality.  

In cumulative MA studies are sequentially added to the MA in a specified order. 

Studies are often sorted chronologically, but they may also be sorted by other variables 

such as study quality, starting with the highest quality study and entering studies 

consecutively according to quality scores [7,8]. Therefore, cumulative MA is not an 

analysis procedure, but a graphical method to display results from a series of separate MA 

in one plot [32]. 

3.3.3. Quality-based subgroup analyses.  

Subgroup analyses entail distributing participants or studies into subsets to make 

comparisons between them. Thus, MQ may be treated as an effect modifier to build the 

subgroups of studies [18]. To compare the mean effect across subgroups, different 

methods can be applied, such as a z-test, an analysis of variance or a Q-test of 

homogeneity [32]. On the other hand, subgroup analyses are prone to provide misleading 

results due to multiple testing, inadequate power or the lack of a priori specification of 

the analyses [34,35]. However, these issues are not inherent in subgroup analyses whether 

they are carefully planned, justified and powered [36]. 

3.3.4. Including methodological quality in a meta-regression.  

Meta-regression is used to assess the potential impact of one or more continuous 

or categorical covariates on the effect estimate [33]. Thus, quantitative or categorical 

quality assessment can be included as covariates in a meta-regression. However, 

performing a meta-regression with a reduced number of studies is not a recommended 

option because it lacks statistical power [32]. 

3.4. Bias adjustment methods 

This group of methods involve applying some sort of adjustment to MA, either 

modifying the ES of primary studies or modifying the pooled ES estimate. 

3.4.1. Methodological quality as a factor to weight a meta-analysis.  

Quality scores can be incorporated as weights into a MA (e.g. multiplying scores 

by inverse-variance weights), thus giving studies with high MQ a greater impact in 

pooled results and decreasing the impact of poorer ones [37]. On the other hand, 

weighting the ES estimates by quality lacks statistical or empirical justification [8]. In 
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fact, quality weighting adds uncertainty to the pooled ES estimator, as well as it can add 

bias in many cases [12]. 

3.4.2. Quality effects model meta-analysis.  

Proposed by Doi and Thalib [38], this MA model uses a ranking of quality scores 

to weight the studies. The quality effects model proposes adjusting inter-studies variance 

by using an estimate of bias variance based on the overall quality score of the studies. 

Despite the recent improvements of this approach [39], overall quality scores remain at 

the basis of this meta-analytic model, with the implications discussed above. 

3.4.3. Elicitation from experts of primary studies biases. 

The approach proposed by Turner et al. [40] involves adjusting the ES of primary 

studies through quantifying the magnitude and direction of potential biases, as identified 

by a group of experts. This is a complex strategy which requires a large number of 

experts and a long time to carry it out [31,41], not to mention its subjectivity and 

difficulty in replication. 

4. Methods 

A meta-review was performed to obtain a current overview of how the MQ of 

observational studies in systematic reviews and MA is being assessed and taken into 

account, and how the MQ influences the conclusions of the research syntheses. To narrow 

the results to a manageable number of publications, we restrict the scope of the search to 

recent systematic reviews and MA related to health and clinical psychology area. 

4.1. Search strategy 

To find relevant publications, electronic databases including PsycINFO, Medline, 

Web of Science, and Scopus were systematically searched from January 2010 to May 

2016. The search strategy was performed combining terms related to the research field 

(psycho*, clinic*, health), methodology (systematic review*, meta-analys*, meta 

analys*) and study designs (cohort, case-control, follow-up stud*, follow up stud*, 

observational, non-experimental, non experimental, prospective, retrospective, 

epidemiologic stud*). The search was restricted to articles published in peer-reviewed 

journals, including only human population, and written in English or Spanish. The 

detailed search strategies can be found in Appendix A at www.jclinepi.com. 
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4.2.  Selection criteria 

Studies were considered eligible if they were systematic reviews or MA (1) 

including primary studies clearly identifiable as cohort or case-control designs, (2) 

assessing the effects of an intervention or an exposure, and (3) related to health or clinical 

psychology fields. Systematic reviews or MA of descriptive studies (i.e. prevalence or 

incidence studies), measurement tools, genetic association studies, and other papers than 

systematic reviews or MA (e.g. protocols, letters, meta-reviews) were excluded from this 

meta-review. 

4.3. Sample selection 

For practical reasons, only a random sample of the retrieved studies was reviewed. 

The number of studies to include was calculated to ensure a maximum margin of error of 

10% (assuming a 95% confidence level), leaving a sample of n = 90 studies. To create a 

representative random sample, the retrieved records (once duplicates were removed) were 

ordered alphabetically according to the surname of the first author. Then, in the order 

specified by a sequence of random numbers, the selection criteria were applied to the 

records (title/abstract or full text when necessary) until 90 eligible systematic reviews or 

MA were reached.  

4.4. Data extraction 

A draft of the data extraction form was piloted on five of the selected studies by 

the three authors. The extraction form was revised and problematic questions were 

reworked. Finally, a coding manual was developed to incorporate the improvements 

discussed (Appendix B at www.jclinepi.com). Data extraction was performed by one of 

the researchers (I.O.), following the coding manual and using a MS Access database 

created for this purpose. This process was supervised by the remaining authors (J.M.L. 

and J.V.) and any disagreement was discussed until consensus was achieved. 

4.5. Data analysis 

Extracted variables were divided into two main blocks: description of the 

variables common to all the studies, and description of the variables for the studies that 

assessed RoB.  Descriptive analyses were performed using frequencies and percentages 

for categorical variables, and medians (with IQRs and ranges) for continuous variables. 
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Data were analysed using Statistical Package for Social Sciences (SPSS) Version 20.0 

(SPSS, Inc., 2009, Chicago, Illinois, USA).  

5. Results 

5.1. Search results 

A total of 1378 potentially relevant systematic reviews and MAs related to clinical 

or health psychology were identified from the reviewed databases. Of these, a random 

sample of 230 was reviewed following the procedure described above until reaching n = 

90 eligible studies [42–131]. Some relevant features of the included studies can be found 

in Appendix C at www.jclinepi.com. Reasons for the exclusion of 140 publications are 

shown in Figure 1. 

5.2. General description of the reviews 

Figure 2 provides an overview on the distribution by year of publication of both 

the retrieved records and the selected studies. In both cases there is a steadily increase in 

the number of published systematic reviews and MAs. Most of the selected reviews were 

published in journals ranked in the first quartile of Journal Citation Reports (61.1% of 72 

reviews in Science Edition and 76.1% of 46 reviews in Social Sciences Edition) and in 

the first quartile of Scimago Journal Rank (88.9% of 90 reviews). Of the included 

reviews, only 10 of 90 (11.1%) assessed the effects of some kind of intervention. The 

median of primary studies included in the reviews was 18.50 (IQR 11-28.5; range 5-80); 

for the reviews including cohort studies (n = 75) the median of cohort studies was 13 

(IQR 5-22; range 1-76); and for the reviews including case-control studies (n = 25) the 

median of case-control studies was 6 (IQR 2.5-12.5; range 1-41). 

Details related to the quality of included reviews are outlined in Table 2. In 

summary, 48 reviews (53.3%) did not follow any guideline related to the quality of 

reporting or the quality of evidence; 87 reviews (96.7%) did not register the protocol of 

the review; 78 reviews (86.7%) mentioned a particular domain of bias as a 

methodological limitation; only 30 reviews (33.3%) clearly reported the set of 

confounders that could threaten the results; and finally, only 46 reviews (51.1%) 

performed a formal assessment of the RoB of the primary studies. 
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5.3.  Risk of bias assessment 

Only 31 (34.4%) of the total number of included reviews (n = 90) appraised the 

RoB of the primary studies using standard tools (modified or not). As can be seen from 

the Table 3, this percentage increases to 67.4% when only reviews that assessed RoB (n = 

46) were taken into account. The most used MQ assessment tool in these 31 reviews was 

the Newcastle-Ottawa Scale (NOS) [132], which was applied in 16 reviews (51.6%). Of 

these 46 reviews that assessed RoB, 31 (67.4%) used a quantitative score and 25 (54.3%) 

provided both an overall RoB outcome and an outcome by RoB domains. 

5.4. Incorporation of risk of bias assessment and its influence on the results 

As Table 4 shows, most of the reviews that assessed RoB (n = 46) incorporated 

the results only in a descriptive way (29 reviews, 63.0%), while 11 reviews (23.9%) used 

an analytical approach. Analytical strategies included sensitivity analysis, subgroup 

analysis and meta-regression. It is noteworthy that none of the reviewed studies used a 

method of bias adjustment to incorporate the results of RoB assessment in a MA. On the 

other hand, 29 reviews (63.0%) did not clearly define or did not define at all the influence 

of the MQ of primary studies on the review results, despite of having assessed their RoB. 

Of the 17 reviews (36.9%) that incorporated the RoB into the interpretation of the 

conclusions, only 9 reviews (19.5%) found some influence of MQ on the review results. 

6. Discussion 

Our study provides a current overview of how the MQ of observational primary 

studies is being assessed when a systematic review or MA is carried out, which are the 

main strategies used to incorporate these assessments into the reviews, and to what extent 

the MQ is taken into account in the interpretation of the results of the review. Overall, our 

findings show that, although about half of the reviews formally assessed the RoB of 

primary studies, only 10 (11.1%) used a standard or a modified standard tool that 

considers different domains of bias, and stated the influence of the MQ of primary studies 

on the results of the review.  

The present findings seem to be consistent with other studies with similar purpose, 

although focusing on different fields or study designs. For example, Deeks et al. [20] 

examined 511 systematic reviews of non-randomised intervention studies, of which only 

169 (33%) assessed study quality, and only 69 (14%) incorporated the results in a 
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quantitative manner. Whiting and colleagues [11] identified 114 diagnostic systematic 

reviews, of which 58 (51%) performed an explicit quality assessment. In this case, the 

main strategies used to incorporate the quality assessment in the reviews were a table or 

narrative description only (19%), sensitivity analysis (11%), and recommendations for 

future research (10%) among others. In 2005, Moja et al. [9] examined 965 systematic 

reviews (809 Cochrane reviews and 156 paper based reviews), and they found that MQ of 

primary studies was assessed in 94% of Cochrane reviews and 60% of paper based 

reviews. Overall, 496 (51%) of the reviews used the quality assessment to analyse or 

interpret the results. A more recent study of diagnostic accuracy reviews, carried out by 

Ochodo and colleagues [10], found that 60 reviews (92%) of the 65 reviews analysed had 

formally assessed the MQ of included studies, but only 6 reviews (9%) linked the results 

to their conclusions.  

In the light of the aforementioned, it seems obvious that the MQ of the primary 

studies is increasingly assessed. However, gaps remain regarding the incorporation of 

RoB assessment in the results of reviews, probably because the lack of specific guidance 

to carry it out [133].  

6.1. Strengths and limitations 

To the best of our knowledge, this is the first study that appraise in depth how MQ 

is being assessed and incorporated into research synthesis based on primary studies with 

cohort and case-control designs. The analysis of the MQ of observational studies becomes 

relevant if we take into account the large amount of research and fields that must resort to 

such designs for efficiency or ethical reasons. Moreover, in addition to updating the 

strategies used to incorporate MQ into research synthesis, this paper provides a thorough 

meta-review of numerous quality-related elements that provide a broad vision of how MQ 

is being used in a particular field. These quality-related elements have been addressed 

using a coding manual, which was widely discussed by the authors until consensus was 

reached. 

On the other hand, this paper has limitations that should be considered. In many 

cases, the design of the primary studies included in systematic reviews or MA are difficult 

to distinguish because of the different terms used by the authors to refer to them, or even 
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occasionally because of the total lack of reporting of the designs included. This may have 

led to the exclusion of some publications relevant to our meta-review.  

The other major limitation to consider relates to data collection because some 

items required certain degree of judgement, since information available in the 

publications was often incomplete.  

6.2. Recommendations 

Although there are ongoing efforts to improve MQ assessment tools [134,135], it 

is necessary to continue the development of these tools according to a proper quality 

framework and following rigorous psychometric standards. Without valid and reliable 

tools, and without the appropriate procedures for the integration of quality into the MA, it 

is virtually impossible to obtain results that can be interpreted in the sense of whether or 

not MQ has an influence on the results. Theoretical background suggests that this 

influence exists and could vary depending on the magnitude and direction of bias, that 

seems to be key in MQ assessment [18,40,136]. This difficulty in obtaining clear results 

on the influence of MQ on the research synthesis results could be one of the main reasons 

for the lack of inclusion of MQ into the conclusions of the reviews. 

The lack of guidance to incorporate MQ assessment into research synthesis, as 

pointed out by other authors [10,11,133,137] is an important handicap in the research 

synthesis and that should be addressed urgently as this may alter decisions taken 

according to evidence based practice. It is necessary to work to generate solid, well-

defined and replicable procedures that guide the incorporation of the methodological 

quality of primary studies into systematic reviews and meta-analyses. 

Regarding the strategies to include MQ into systematic reviews or MA, there is a 

relevant question that it is worth considering. Even if we had the ability to properly 

estimate the risk of bias of a study this does not mean that the study is biased. For this 

reason, the question that arises is whether the mere possibility of the existence (i.e., risk) 

of bias should be used to correct the ES of a MA. Just as the ES of a given study is not 

corrected on the basis of the poor validity or reliability of the tool that measures an 

exposure or a response variable, correcting the ES on the basis of unconfirmed biases 

may be a reckless decision. This might become especially critical when a global quality 

score is used to make the adjustment of the ES, as it is very likely that this combination 
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will lead to an increase of bias in the MA results. In our meta-review, we found no study 

that used this kind of correction of ES.    

According to the results of our meta-review, the only analytical methods that may 

be recommended without the uncertainty associated with bias adjustment methods, are the 

subgroup analysis and meta-regression, but always restricted by the statistical power that 

these analyses require.   

6.3. Conclusion 

Our results show that only 11% of the reviews analysed used a standard tool that 

assess the different domains of risk of bias, and stated the influence of the MQ of primary 

studies on their results. 

This situation highlights the need to significantly improve both MQ assessment 

tools and procedures for the inclusion of MQ in research synthesis. Until this occurs, 

instead of using MQ to adjust the ES of primary studies or to adjust the pooled ES in MA 

results, our proposal is to use the assessment of MQ preferably in two ways: (1) to rate 

the degree of credibility of the results of systematic reviews or MA, and (2) to evaluate 

the methodological limitations and the main sources of risk of bias in a particular research 

area, so that it may help to improve their methodological quality, and to reduce the 

heterogeneity in the results of primary studies that is attributable to risk of bias. 
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Table 1. Approaches to inclusion of methodological quality assessment in research synthesis 

Criteria for inclusion/exclusion 
Quality assessment as criteria for inclusion/exclusion in 

the review 

Descriptive strategies 

Narrative strategies: discussion of quality, results of 

quality assessment presented in a table or study quality as 

a basis for recommendations for future research 

Plot/Figure 

Exploration of associations 

between effect sizes and quality 

Quality assessment to conduct sensitivity analyses 

Cumulative meta-analysis in order of quality 

Quality-based subgroup analyses 

Including quality as a variable in a regression analysis: 

meta-regression models 

Bias adjustment methods 

Quality as a factor to weight a meta-analysis 

Quality effects model 

Elicitation of bias distributions from experts  
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Table 2. Description of the methodological quality elements of the reviews 

Attribute assessed n Category Frequency Percent 

Was any guideline followed? 

 

90 

 

No 48 53.3 

Yes 33 36.7 

Partially 9 10.0 

Which guideline was followed? * 42 PRISMA [138]  28 66.7 

MOOSE [139]  12 28.6 

CRD [140]  3 7.1 

GRADE [17]  5 11.9 

Other 4 9.5 

Was the protocol of the review 

registered? 

90 No 87 96.7 

Yes (PROSPERO) 3 3.3 

Was any element related to RoB used as 

eligibility criteria? 

90 No 66 73.3 

Yes 22 24.4 

Unclear 2 2.2 

Domains of RoB used as eligibility 

criteria * 

22 Selection 3 13.6 

Confounding 2 9.1 

Exposure 7 31.8 

Performance 14 63.6 

Outcome 3 13.6 

Was a particular domain of bias 

mentioned as methodological limitation? 

90 No 12 13.3 

Yes 78 86.7 

Domain of bias mentioned as 

methodological limitation * 

78 Selection 25 32.1 

Confounding 46 59.0 

Exposure 46 59.0 

Performance 7 9.0 

Outcome 42 53.8 

Attrition 10 12.8 

Reported results 2 2.6 

Were the main confounding variables 

that could threaten the results reported? 

90 No 30 33.3 

Yes 30 33.3 

Unclear 30 33.3 

Was the RoB of primary studies 

assessed? 

90 No 41 45.6 

Yes 46 51.1 

Unclear 3 3.3 

Was any meta-analysis performed? 90 No 44 48.9 

Yes 46 51.1 

PRISMA = Preferred Reporting Items for Systematic reviews and Meta-Analyses; MOOSE = Meta-analysis Of 

Observational Studies in Epidemiology; CRD = Centre for Reviews and Dissemination; GRADE = Grading of 

Recommendations Assessment, Development and Evaluation; PROSPERO = International prospective register of 

systematic reviews; RoB = risk of bias. 

* Percentage of cases (multi-response items). 
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Table 3. Risk of bias assessment of the primary studies included on the reviews 

Attribute assessed n Category Frequency Percent 

Type of tool used to assess RoB 

 

46 Specific biases 10 21.7 

Standard tool 18 39.1 

Standard modified tool 13 28.3 

New tool 2 4.3 

Mixture 3 6.5 

Standard scale/check-list used to 

assess RoB (modified or not) 

31 NOS [132]  16 51.6 

EPHPP [141]  3 9.7 

GRADE [17]  2 6.5 

Stalenhoef et al. [142]  1 3.2 

Sherehiy et al. [143]  1 3.2 

Tak et al. [144]  1 3.2 

Mirza and Jenkins [145]  1 3.2 

Downs and Black [146]  1 3.2 

QualSyst tool [147]  1 3.2 

NICE [148]  1 3.2 

Ariens et al. [149]  1 3.2 

STROBE [5]  1 3.2 

QUIPS [137]  1 3.2 

Was the RoB assessment tool reported 

when no standard tool was used? 

28 No 7 25.0 

Yes 21 75.0 

Type of index of the RoB assessment 

tool 

46 Quantitative 31 67.4 

Categories 8 17.4 

Not reported 7 15.2 

Type of outcome provided by the RoB 

assessment tool 

 

46 Overall RoB 14 30.4 

Overall RoB and RoB 

domains 

25 54.3 

Not reported 7 15.2 

Were the results of RoB assessment  

used as exclusion criteria? 

46 No 41 89.1 

Yes, overall RoB 5 10.9 

Reporting of the results of RoB 

assessment 

46 Detailed results for each 

primary study 

30 65.2 

Overall results 15 32.6 

Not reported 1 2.2 

Variability in RoB assessment results 46 Low 13 28,3 

Moderate to high 25 54,3 

Not reported 8 17.4 

RoB = risk of bias; NOS = Newcastle-Ottawa Scale; EPHPP = Effective Public Health Practice Project; GRADE 

= Grading of Recommendations Assessment, Development and Evaluation; NICE = National Institute for Mental 

Health and Clinical Excellence; STROBE = STrengthening the Reporting of OBservational studies in 

Epidemiology; QUIPS = Quality In Prognostic Studies. 
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Table 4. Incorporation of the risk of bias assessment results into the research syntheses 

Attribute assessed n Category Frequency Percent 

How were RoB assessment results 

incorporated into the review results? 

46 Only descriptive 29 63.0 

Analytical 11 23.9 

Not incorporated 6 13.0 

Type of descriptive incorporation 39 Only narrative 36 92.3 

Plot 3 7.7 

RoB narrative incorporation: abstract 38 Specifically mentioned 8 21.1 

General comment 6 15.8 

Not reported 24 63.2 

RoB narrative incorporation: 

discussion 

38 Specifically mentioned 25 65.8 

General comment 7 18.4 

Not reported 6 15.8 

RoB narrative incorporation: 

conclusions 

38 Specifically mentioned 5 13.2 

General comment 6 15.8 

Not reported 27 71.1 

RoB narrative incorporation: 

recommendations 

38 Specifically mentioned 21 55.3 

General comment 8 21.1 

Not reported 9 23.7 

RoB analytical incorporation* 11 Sensitivity analysis 5 45.5 

Subgroup analysis 4 36.4 

Meta-regression 2 18.2 

Was there some significant influence 

of RoB on the results? 

 

46 No 8 17.4 

Yes, overall RoB 6 13.0 

Yes, RoB domains 

(confounding) 

3 6.5 

Unclear 10 21.7 

Not reported 19 41.3 

RoB = risk of bias. 

* Percentage of cases (multi-response items).  
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Figure 1. Flowchart of the selection process. 

 

Figure 2. Distribution by year of publication of the retrieved records (once duplicates 

were removed, n = 1378) and the included studies (n = 90).  

* Data until May 2016.  
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2.2. Three risk of bias tools lead to opposite 
conclusions in observational research synthesis 
(Artículo 2) 

 

El primer artículo puso de manifiesto una serie de importantes carencias respecto a la 

evaluación y la incorporación del RdS en la síntesis de investigación. El siguiente paso se 

centró en uno de los factores clave de estas carencias: la repercusión de la elección de una 

determinada herramienta de evaluación del RdS. Así, el segundo artículo publicado es un 

estudio empírico comparativo de la fiabilidad, validez e idoneidad de tres herramientas de 

evaluación para estudios de diseños no experimentales, que además se propone determinar 

el efecto de los resultados de la evaluación del RdS sobre los resultados del MA.  

Para ello, las tres herramientas seleccionadas fueron las siguientes: 1) la Newcastle-Ottawa 

Scale (NOS; Wells, Shea, O’Connell, & Peterson, 2000), como herramienta más utilizada 

para evaluar el RdS de estudios de cohortes y casos y controles (Oliveras, Losilla, & Vives, 

2017); 2) una versión piloto del nuevo Q-Coh (Jarde et al., 2013), herramienta desarrollada 

por nuestro grupo de investigación, basada en dominios de sesgo y con buenas propiedades 

psicométricas; y 3) Risk Of Bias In Nonrandomized Studies of Interventions (ROBINS-I; 

Sterne et al., 2016) una nueva herramienta, también basada en dominios de sesgo, propuesta 

por Cochrane y destinada principalmente a estudios no aleatorizados de intervención, pero 

también aplicable a una amplia variedad de estudios no experimentales. Estas tres 

herramientas fueron testadas en un estudio piloto por dos evaluadores independientes con 

el fin de poder acordar algunos elementos previos, necesarios para su aplicación (e.g. 

factores de confusión relevantes).  

Las herramientas fueron aplicadas por estos mismos evaluadores a 28 estudios de cohortes 

incluidos en un MA del ámbito de la psicología sanitaria, siguiendo un esquema de 

aleatorización del orden de los estudios y de las herramientas. También la facilidad de uso 

de las herramientas fue evaluada para varios aspectos, utilizando una escala de cinco 

puntos. La posible influencia del RdS sobre los resultados del MA se evaluó a través de 

análisis de sensibilidad, análisis de subgrupos y meta-regresiones.   

Los resultados de la evaluación del RdS mostraron gran variabilidad en función de la 

herramienta utilizada: los estudios fueron calificados como bajo RdS en un 75% de los 
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casos con la NOS, en un 11% con Q-Coh y en ninguno con ROBINS-I. Respecto al acuerdo 

entre evaluadores, la NOS mostró un acuerdo entre moderado y bueno, mientras que Q-

Coh y ROBINS-I mostraron unos niveles de acuerdo más discretos. La correlación entre 

Q-Coh y ROBINS-I fue buena para la mayoría de los dominios de sesgo, mientras que la 

correlación entre estas dos herramientas y la NOS fue pobre en general. También los 

resultados de la evaluación de la facilidad de uso de las tres herramientas mostraron las 

similitudes entre Q-Coh y ROBINS-I. Por último, los resultados de los análisis de 

subgrupos y meta-regresiones utilizados para determinar la influencia del RdS sobre los 

resultados del MA no mostraron asociaciones significativas entre calidad y tamaño del 

efecto. 

Los resultados de la comparación de las tres herramientas fueron presentados en el XV 

Congreso de Metodología de las Ciencias Sociales y de la Salud, celebrado en Barcelona 

(2017).  
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Objectives: The aim of this study is to assess the agreement and compare the 

performance of three different instruments in assessing risk of bias (RoB) of comparative 

cohort studies included in a health psychology meta-analysis.  

Study Design and Setting: Three tools were applied to 28 primary studies 

included in the selected meta-analysis: the Newcastle-Ottawa Scale (NOS), Quality of 

Cohort studies (Q-Coh), and Risk Of Bias In Non-randomized Studies of Interventions 

(ROBINS-I).  

Results: Inter-rater agreement varied greatly from tool to tool. For overall RoB, 

75% of the studies were rated as low RoB with the NOS, 11% of the studies with Q-Coh, 

and no study was found to be at low RoB using ROBINS-I. No influence of quality 

ratings on the meta-analysis results was found for any of the tools.  

Conclusion: Assessing RoB using the three tools may lead opposite conclusions, 

especially at low and high levels of RoB. Domain-based tools (Q-Coh and ROBINS-I) 

provide a more comprehensive framework for identifying potential sources of bias, which 

is essential to improving the quality of future research. Both further guidance on the 

application of RoB tools and improvements in the reporting of primary studies are 

necessary. 

Keywords: risk of bias; methodological quality; systematic review; meta-analysis; 

domain of bias; quality tool. 

Running title: NOS, Q-Coh and ROBINS-I may lead to opposite conclusions 

Word count:  4990  



Evaluación e incorporación del riesgo de sesgo de estudios no experimentales 

 

- 64 - 
 

What is new? 

Key findings 

• Assessing RoB using the three tools may lead opposite conclusions, especially 

at low and high levels of RoB, where most of the studies were rated as low RoB 

with the NOS, contrary to ROBINS-I with which most of the studies were rated 

as high RoB, while Q-Coh showed greater variability. Therefore, both the NOS 

and ROBINS-I showed low capability in grading RoB in observational studies. 

• Correlation between Q-Coh and ROBINS-I was good for most of the domains 

of bias, while correlations between these two tools and the NOS showed poorer 

agreement. Raters’ assessments of the usability of the tools also reveal the 

similarities between Q-Coh and ROBINS-I. 

• The results of subgroup and meta-regression analyses showed no clear 

association between RoB and combined effect sizes when a meta-analysis is 

performed. 

What this adds to what is known? 

• Although this study has found that Q-Coh and ROBINS-I are comprehensive 

and valid tools compared to the NOS, their reliability need to be improved. 

• This paper provides empirical evidence that the NOS assessment of RoB is 

overly positive. 

• To our knowledge, this is the first time that the properties of ROBINS-I have 

been tested. When applying ROBINS-I, the use of a target trial makes it 

difficult to discriminate levels of RoB between observational studies and 

hinders the understanding of some items.   

What is the implication and what should change now? 

• To improve the reliability of the tools, two conditions must be met: (1) the 

development of detailed guidance and training in the application of RoB 

assessment tools, and (2) improvements in the reporting of primary studies. 

• In the context of systematic reviews and meta-analysis, RoB assessments make 

it possible to identify weaknesses in research designs and should guide the 

improvement of the quality of future studies, which is especially relevant to 

synthesize the results of non-experimental research. 
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7. Introduction 

Assessing the methodological quality or RoB of primary studies is an essential 

component of any systematic review or meta-analysis [1,2], and should play a relevant 

role in interpreting the results of the review [3]. Moreover, the inclusion of poor quality 

studies in a review may lead to invalid conclusions [3,4]. In fact, the results of such 

quality assessments often exert an important influence on some decisions made in the 

review process, such as whether to exclude studies not meeting certain quality standards, 

to perform sensitivity analyses, to determine the strength of evidence or to guide 

recommendations for future research and clinical practice [5,6]. 

Compared to clinical trials, the quality assessment of observational studies is often 

more demanding due to the variety of designs comprised and their increased susceptibility 

to bias [5,7,8]. These difficulties are probably the reason why in some areas such as 

health psychology, only about half of all reviews that include cohort and case-control 

studies assessed the RoB of the primary studies [9]. Although a wide range of tools 

suitable for observational studies have been reviewed by several authors [10–12], there is 

no consensus on which is the best procedure or tool to assess RoB in observational 

designs, despite observational studies are usually included in systematic reviews 

including those of Cochrane [13]. Moreover, most of these tools were poorly developed, 

and their developers often failed to follow standard methodological procedures or to test 

their tools’ validity and reliability [10,14]. Thus, RoB assessments of a single study using 

different tools may lead to different conclusions [4,15,16], both in randomized controlled 

trials [1,14,17] and in observational studies [7,8,18].  

Meanwhile, the use of scales that provide a single summary score is strongly 

discouraged [4,15,19], because it involves the weighting of component items, even 

though some of them may be not related to RoB [3,11]. The alternative seems to perform 

a RoB assessment based in domains [20–23], which is increasingly applied and 

apparently provides a more structured framework within which to make qualitative 

decisions on the overall quality of studies and to detect potential sources of bias [16].  

The general purpose of this study is to assess the agreement and compare the 

performance of three different instruments in assessing the RoB of comparative cohort 

studies included in a meta-analysis related to health psychology. The selected tools were: 
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(a) the Newcastle-Ottawa Scale (NOS) [24], the most frequently used scale to assess the 

quality of cohort and case-control studies [9], which provides a summary score; (b) 

Quality of Cohort studies (Q-Coh) [21], a specific domain-based tool to assess the RoB of 

cohort studies with good psychometric properties; and (c) Risk Of Bias In Non-

randomized Studies of Interventions (ROBINS-I) [22], a new domain-based tool 

proposed by Cochrane which is intended to assess RoB in non-randomized studies of 

interventions but is also applicable to a wide variety of observational designs [25]. To be 

more precise, the specific objectives are: 

• To estimate, for each tool, the degree of inter-rater agreement when examining items, 

domains of RoB and overall quality rating. 

• To estimate the level of agreement between tools for specific biases, domains of RoB 

and overall quality rating. 

• To appraise the qualitative aspects of the tools related to their usability: the average 

time spent, clarity of instructions and items, coverage and validity. 

• To determine the effect of quality ratings on the results of a meta-analysis. 

8. Methods 

8.1. Risk of bias assessment tools 

The NOS [24] was developed to assess the quality of observational studies 

included in systematic reviews. This tool exists in separate versions for cohort and case-

control designs, although only the scale for cohort studies was applied here. Studies are 

assessed using eight items broken down into three dimensions: selection (four items), 

comparability (one item) and exposure for case-control studies or outcome for cohort 

studies (three items). A study can be awarded a maximum of nine stars. Although the 

tool’s developers have said that the validity and reliability of the tool have been 

established, no further specific information has been published. Nevertheless, subsequent 

studies that have tested the NOS have come to quite varied results in terms of inter-rater 

reliability and validity [7,26–28]. 

Q-Coh [21] is a bias domain-based tool specifically intended to assess the RoB of 

cohort studies, and developed by two of the authors of the present paper. A pilot of the 

second version of the tool was applied in this study (Appendix A). This version of Q-Coh 

is structured around four domains of bias: (a) selection (3 items), (b) confounding (4 
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items), (c) exposure measures (3 items), and (d) outcome measures (5 items). Each 

domain of RoB is evaluated as “yes” (potential bias) and “no” (no bias), and the overall 

assessment of RoB based on the four domains is rated as “low RoB”, “moderate RoB” or 

“high RoB”. The tool also includes several previous considerations about the most 

important confounding factors in the research field under study, the acceptable percentage 

of missing data, and the exposure and outcome variables of interest. The reliability and 

validity of the original tool were established by the developers, with inter-rater agreement 

kappa values ranging from 0.60 to 0.87 for the different domains (0.75 for overall 

assessment), and a weighted kappa value equal to 0.41 (p = 0.003) for validity analyzed 

by studying the agreement of the ratings of the overall RoB of the studies with an external 

rating. 

The ROBINS-I tool [22] is a new published tool from Cochrane for assessing RoB 

in NRSI (observational and quasi-randomized studies). The authors define bias as 

“systematic difference between the results of the NRSI and the results expected from the 

target trial” [22], where the “target trial” is a hypothetical randomized trial without threat 

of bias. Although ROBINS-I was designed to compare the effects of two or more 

interventions, the term “intervention” refers here to either treatment or exposure, thus 

including studies in which no intervention was carried out by the investigators [25]. The 

tool is structured around seven domains of bias: (a) bias due to confounding, (b) bias in 

selection of participants into the study, (c) bias in classification of interventions, (d) bias 

due to deviations from intended interventions, (e) bias due to missing data, (f) bias in 

measurement of outcomes, and (g) bias in selection of the reported results. Every domain 

includes a series of signaling questions to help the reviewers judge the RoB in the same 

four categories as in the overall RoB (low, moderate, serious and critical RoB), based on 

the responses given to the signaling questions. The developers also provide detailed 

guidance on the use of ROBINS-I [25] but, to the best of our knowledge, to date there is 

no published data on the reliability and validity of this tool. 

8.2. Selected studies 

A systematic review with meta-analysis [29] in the field of health psychology, 

including 28 comparative cohort studies (the study design which is common to the three 

tools), was selected to test the properties of the tools. The references of the 28 primary 

studies are provided in Appendix B. The selected review explores the prospective 
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association between depression and the risk of developing stroke in adults. No 

intervention was applied to the participants of the studies. The main meta-analysis, 

including 31 effect sizes, was performed using a random-effects model, and its summary 

effect shows an increased risk of stroke morbidity and mortality in depressed participants 

compared with non-depressed individuals, with a hazard ratio (HR) estimate of 1.45 (95% 

CI, 1.29-1.63) and moderate to high heterogeneity (I2 = 66.0%; Cochrane Q statistic = 

88.1, p < 0.001). 

8.3. Procedure 

The three tools were pilot tested by two independent raters (IO and JAM) on a 

study not included in the meta-analysis. The study team discussed and agreed upon some 

previous considerations that were necessary for the application of the tools (i.e. exposure 

and outcome of interest, the most important confounding factors, acceptable percentage 

of missing data and minimum duration of follow-up). A randomization scheme was then 

developed to randomize the order of studies and the order of the tools applied by each 

rater. Following this randomization scheme, the two raters independently applied each of 

the three tools to the 28 selected papers over the same time frame (approximately two 

months) to reduce both intra-rater and inter-rater variation in quality assessment. 

Consensus on quality ratings was reached via the following process: (1) if the 

scores of both raters were the same, then that score was used as a consensus score; (2) if 

the scores differed, a consensus score was agreed upon by both raters; and (3) if the raters 

were unable to reach a consensus, then the score provided by a third rater (JML) was used 

for discussion and final agreement. 

Finally, the ease of use of the tools was rated on a five-point scale for each of the 

following aspects (Appendix C): (a) coverage of the tool (the extent to which the tool 

covers all the relevant domains of bias and features or if it includes non-relevant items), 

(b) clarity of instructions, (c) clarity of the items, and (d) ability to discriminate between 

studies of high and low RoB. 

8.4. Analysis 

For the purposes of comparison and using a strategy similar to that applied by 

other authors (e.g. [30–33]), three categories were created using the NOS scores: studies 

scoring 0-3, 4-6 and 7-9 were deemed to be of low, moderate and high quality, 
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respectively. When at least one item in an NOS domain reflected bias, RoB was 

considered to be present in that domain.  

Traditionally, the most commonly used statistics to evaluate inter-rater agreement 

are Cohen’s kappa coefficient [34] or its generalization for multiple raters proposed by 

Fleiss [35]. However, when the prevalence of a given response category is notably high or 

low these statistics are not advisable. Under these circumstances, the “kappa paradox” 

appears, meaning that the value of the kappa statistic is low even when the observed 

proportion of agreement is significantly high [36]. A second kappa paradox arises when 

the extent to which raters disagree on the proportion of cases in each response category is 

large, resulting in kappa values higher than when this bias is low or absent. Given that 

kappa is difficult to interpret in the presence of different prevalence or bias, several 

studies have recommended including detailed information about the proportions of 

specific agreement between raters for each response category in order to make it possible 

to evaluate the possible effects of prevalence or bias [37–39]. Additionally, in the 

presence of different prevalence or bias, a widely used alternative to Cohen’s kappa is the 

Prevalence-Adjusted and Bias-Adjusted Kappa (PABAK) proposed by Byrt, Bishop and 

Carlin [40].  

Therefore, several statistics are provided for each item, domain and overall RoB: 

the proportion of inter-rater agreement, the proportion of choices for each response 

category, and the Fleiss kappa statistic (or PABAK when necessary). Following the 

recommendations of Q-Coh and ROBINS-I authors’, inter-rater reliability was calculated 

once the equivalent categories of response had been merged (i.e. yes/probably yes, 

no/probably no for ROBINS-I, yes/presumably and yes/not necessary for Q-Coh). Landis 

& Koch’s [41] criteria were used to define the levels of agreement for kappa (or 

PABAK): no agreement (< 0), slight (0-0.20), fair (0.21-0.40), moderate (0.41-0.60), 

substantial (0.61-0.80) and almost perfect agreement (0.81-1). All these analyses were 

performed using the irr package (v.0.84) [42] for R version 3.3.2. 

In order to determine agreement between tools, the items of each tool were 

classified into common domains and aspects of bias. The comparison of  the groups of 

related items was performed applying the non-parametric Kendall’s tau-b correlation 

coefficient [43], using the Statistical Package for Social Sciences (SPSS) version 20.0 
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(SPSS, Inc., 2009, Chicago, IL, USA). Good agreement between the tools indicate that 

they estimate comparable constructs, offering an indirect measure of concurrent validity. 

Beyond the qualitative assessment of the tools, some indicators of their usability 

were also calculated using Microsoft Excel 2016. The median time spent on the 

application of the tools was calculated, counting only the scoring time in the cases where 

each tool was applied first. Each tool was also measured in terms of the mode number of 

items in which the answer was “not reported” or “no information” and the mode number 

of items that required a third rater to reach a consensus. 

Finally, subgroup, meta-regression and sensitivity analyses were performed to test 

the effects of quality ratings on the results of the meta-analysis for every tool, both in 

terms of each individual domain of bias and of overall RoB, following the classification 

previously created for the comparison between tools. These analyses were performed 

using Comprehensive Meta-analysis (CMA) version 3 (Biostat, Inc., 2014, Englewood, 

NJ, USA), following a mixed-effects model for subgroup analyses and a random-effects 

model with the Knapp Hartung adjustment for meta-regressions [44].  

9. Results 

9.1. Risk of bias assessment 

Figure 1 shows a summary of the consensus results of RoB assessment for each 

tool, for overall RoB and by domain. The NOS scores ranged from 5 to 9, with a median 

and mode of 8 (25th percentile [p25] = 6; p75 = 9). Once the studies were classified into 

categories, there were 21 studies with low RoB and 7 studies with moderate RoB. None 

of the studies were placed in the category of high RoB. According to the Q-Coh results, 3 

studies were classified as low RoB, 11 studies as moderate RoB and 14 studies as high 

RoB. Finally, when ROBINS-I was applied, 4 studies were deemed to have moderate 

RoB and 24 to have serious RoB, with no studies classified as having critical RoB or no 

information categories. The fourth domain of RoB in ROBINS-I (bias due to deviations 

from intended interventions) was judged inapplicable due to the non-experimental design 

of the studies. 

9.2. Inter-rater reliability 

Table 1 presents the proportion of agreement between raters for items (all the 

tools), individual domains and overall RoB (Q-Coh and ROBINS-I) and the kappa (or 
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PABAK) values, once equivalent response categories were joined as specified in the 

methods section above. It was not possible to synthesize Q-Coh results for items 

corresponding to the confusion domain (items from 4 to 7), as they were applied to all 

individual confounding variables within the same study. 

Inter-rater agreement for the NOS items ranged from fair to almost perfect 

(kappa/PABAK: .20 to 1), with a proportion of agreement between raters ranging from 

46% to 100%. Agreement between raters for Q-Coh ranged from no agreement to almost 

perfect agreement (kappa/PABAK: -.05, .93) for items and no agreement to substantial 

agreement (kappa/PABAK: -.20 to .64) for domains, registering no agreement for overall 

RoB (kappa = -.16). The percentage of agreement ranged from 39% to 96% for items and 

from 50% to 82% for domains, and the figure was 25% for overall RoB. The results for 

ROBINS-I ranged between slight and almost perfect agreement for items 

(kappa/PABAK: .00 to 1) and domains (kappa/PABAK: .08 to .93), and showed moderate 

agreement for overall RoB (PABAK = .57). The proportion of agreement between raters 

ranged from 39% to 100% for items, from 36% to 96% for domains, and was 79% for 

overall RoB. Note that the lowest agreement values were those corresponding to items or 

domains related to missing data for Q-Coh and ROBINS-I. 

Additionally (see Appendix D), over 90% of the responses of the raters were 

concentrated in a single response category in three items of the NOS (two of them 

corresponding to comparability domain), only in one item of Q-Coh regarding outcome 

domain, and finally, in 18 items of ROBINS-I belonging to domains of confounding, 

selection, intervention, outcome and reported results. The results for the outcome domain 

for ROBINS-I also showed a significant lack of variability as 95%, of the responses were 

concentrated in a single category. 

9.3. Agreement between tools 

In order to make comparisons between the tools possible, the first step needed was 

an analysis of the content of the tools and classify related items into 19 aspects of bias, all 

while preserving the original domains of each of the tools (Table 2). Items related to 

missing data are distributed among several domains; these items were also grouped 

together in a single domain and compared.  
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  The agreement coefficients between tools for overall RoB and the different 

domains are shown in Table 3. Regarding the NOS, only the associations of the missing 

data domain for Q-Coh and ROBINS-I and the outcome domain for Q-Coh were 

statistically significant. In contrast, the correlations between Q-Coh and ROBINS-I were 

significant for overall RoB and for most of the domains, with the exceptions of the 

selection and outcome domains. 

9.4. Usability of the tools 

The raters gave generally poor scores to the NOS for coverage and discriminative 

ability, while the results for the clarity of instructions were very good and the scores for 

the clarity of the items were moderate to very good (Table 4). The Q-Coh tool obtained 

moderate to very good rates for all the aspects assessed. The ratings of ROBINS-I were 

very poor for all the aspects, except for the coverage of the tool, which was considered 

moderate to good.  

Table 4 also shows the median of time spent to rate the studies for each tool. Since 

the procedure used by the raters consisted of a prior identification of the necessary data 

for the application of the three RoB tools, the time spent in data extraction could not be 

accounted for individually for each tool. However, it must be pointed out that the time 

invested in ROBINS-I training was significantly higher compared to Q-Coh, while the 

time spent in the NOS was significantly lower compared to both. Results as to the number 

of items that were answered with a “not reported” or “no information” option, as well as 

items that required a third rater judgment to achieve consensus, highlighted the 

similarities between Q-Coh and ROBINS-I, as well as the differences between the NOS 

and the other two tools.  

Additional raters’ comments were centered in the poor quality of reporting of most 

primary studies, especially regarding data loss, and in the difficulties involved in applying 

the ROBINS-I tool to non-experimental studies. Another comment was on the need to 

come to a more detailed agreement on the criteria to be used prior to the application of the 

tools, thus allowing the raters to make quality assessment decisions with greater 

confidence. 

9.5. Effect of quality rating on meta-analysis results 

Only the subgroup analysis for outcome domain of ROBINS-I (p < .001) and the 

meta-regression analyses for selection and outcome domains of ROBINS-I (p = .023 and 
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p = .001, respectively) led to statistically significant results (Appendix E). However, these 

results cannot be considered relevant because of the low number of studies included in 

some of the analysis categories. In any case, it is worth commenting on some trends 

observed in the results of these analyses. 

Figure 2 shows the results of the subgroup analyses for each tool and each domain 

of bias, and for overall RoB. Equivalent levels of RoB of each tool were grouped and 

classified by domains to facilitate comparison between tools. No significant differences 

were found between the tools for overall RoB. Moreover, no association between the 

level of bias and estimated effect sizes was found for any of the tools. Nevertheless, 

despite the absence of statistically significant results, the confounding domain in both Q-

Coh and ROBINS-I shows a trend in the sense that the smaller the bias the smaller the 

effect size. The same does not happen with the NOS. It should also be noted that in the 

exposure and response domains the results are more homogeneous for the three tools, 

with the trend in the opposite direction to that of the confounding domain (i.e. the lower 

the RoB, the greater the effect size). Finally, sensitivity analyses excluding the studies at 

high RoB also provided non-relevant results (NOS HR 95% CI: 1.29-1.63; Q-Coh HR 

95% CI: 1.19-1.90; ROBINS-I HR 95% CI: 0.93-2.02). However, the number of studies 

included showed that the least demanding tool was the NOS (n=31; i.e., all studies) 

compared to Q-Coh (n=15) and ROBINS-I (n=4).   

10. Discussion 

Our comparison of three tools for RoB assessment of non-experimental studies 

suggests that we are dealing here with three different approaches to RoB assessment, each 

of which could lead to different conclusions about the final quality grade assigned to each 

study. In this study, no agreement between tools was found for overall RoB. While 75% 

of the studies can be considered to be at low RoB when the NOS is applied, 86% of the 

studies would be at serious RoB according to ROBINS-I. Overall RoB measured with Q-

Coh showed greater variability (11% low, 39% moderate and 50% high RoB). This lack 

of agreement corroborates the findings of a great deal of the previous work comparing 

quality tools for both experimental and non-experimental studies [1,4,14,17].  

The findings on inter-rater agreement of the NOS are consistent with those of 

Hootman et al. [7], showing moderate to good inter-rater reliability and good usability 

(i.e. clarity of items, short scoring time and ease of consensus). In contrast, the lesser 



Evaluación e incorporación del riesgo de sesgo de estudios no experimentales 

 

- 74 - 
 

degree of agreement between raters found in Q-Coh and ROBINS-I can be attributed to 

the broader scope of these tools, which implies a more comprehensive analysis of the 

primary studies than the NOS requires. Furthermore, Q-Coh and ROBINS-I are more 

demanding in terms of the amount of information collected and the level of detail used in 

assessing RoB, but, unfortunately, the quality of the reporting of primary studies was not 

always up to the standards set by these demands. In fact, among the main causes that have 

been pointed out in the literature to explain low inter-rater agreement is the difficulty in 

extracting certain specific information from poorly reported studies [1,14]. The fact that 

Q-Coh and ROBINS-I obtained the lowest agreements in items related to missing data 

would also point in this direction. It should be noted that, although agreement between 

raters in RoB domains for ROBINS-I and Q-Coh have a similar range, it is not the case of 

overall RoB, where ROBINS-I offers better results compared to Q-Coh. This might be 

explained by the detailed algorithm for the overall RoB judgment in ROBINS-I, which 

leaves little margin to rater's decision.  

On the other hand, in our opinion, some items are hard to understand and may 

have negatively affected the inter-rater agreement. This could be due to the fact that 

ROBINS-I identifies a target trial as the gold standard against which all observational 

studies are assessed, as well as the fact that ROBINS-I “to keep the analogy with the 

target trial (…) uses the term ‘intervention’ groups to refer to ‘treatment’ or ‘exposure’ 

groups in observational studies even though in such studies no actual intervention was 

implemented by the investigators” [25, p.4]. Furthermore, the use in ROBINS-I of a 

target trial as a reference also makes it difficult to discriminate between the distinct levels 

of RoB in different observational studies. For example, compared to a target trial, no 

observational study can achieve low RoB in the confusion domain meaning that no 

observational study can be given the grade of low overall RoB. In this context, the 

difficulties we found in understanding the ROBINS-I items may have led to an over-

agreement in the previous phase of the application of the tool, as discussed later in our 

study limitations.  

Regarding agreement between the tools, Q-Coh and ROBINS-I showed good 

correlation for overall RoB and for three out of five domains of bias, while correlations 

between these two tools and the NOS showed poorer agreement. In this sense, these 

results are within the realm of what is to be expected, especially if we consider that Q-
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Coh and ROBINS are tools based on bias domains, while the NOS is a global scoring 

scale. Only the selection domain showed no significant correlation between any of the 

tools, which is probably due to the different definition and conceptualization of this 

domain in the three tools. Otherwise, it is somewhat surprising that no significant 

correlation was found in the outcome domain for ROBINS-I. This discordance of 

ROBINS-I could be explained by the lack of direct assessment of the validity and 

reliability of data collection methods. 

The raters’ assessments of the usability of the tools reveals the similarities 

between Q-Coh and ROBINS-I, especially regarding the coverage of the tool, scoring 

time, loss of information and ease of consensus. However, the clarity of instructions and 

items of ROBINS-I, as well as its discriminative ability, were given very low scores by 

both raters. In addition, as expected, both tools clearly differ from the NOS in most 

aspects of usability evaluated. In this sense, the shorter scoring time required by the NOS 

may be one of the reasons for its greater generalization of use. 

Finally, although the results of subgroup and meta-regression analyses showed 

some clear trends when Q-Coh or ROBINS-I are applied, almost all the estimates were 

small and non-significant. Our results are consistent with some previous literature that 

had found no association between quality rating and combined effect sizes [45–47]. 

Although other studies reported significant effects [16,48–50], there seems to be no clear 

patterns of associations [51,52]. It might be the case that low variability in RoB is 

hindering the emergence of an association between RoB and effect size estimates, since 

only moderate to high-quality studies tend to be included in meta-analyses. 

10.1. Strengths and limitations  

To the best of our knowledge, this is the first time that the reliability and validity 

of ROBINS-I have been tested. Furthermore, this is the first study to our knowledge to 

compare the performance of two domain-based tools and a composite scoring scale 

applied to observational research. 

However, these findings are subject to several limitations. First, the confusing 

instructions of ROBINS-I and its use of a target trial raised serious doubts among the 

raters during the pilot phase. Having a trial as reference study forced us to agree to very 

specific criteria not covered by the tool itself. These specific criteria allowed us to apply 
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the tool in a non-interventional context, where ROBINS-I is hardly applicable. We expect 

ROBINS-E [53], currently under development, to overcome this shortcoming. Unlike the 

NOS and Q-Coh, this pre-agreement in ROBINS-I entailed an ad-hoc tailoring for which 

this tool provides no guidelines. This non-standardized adaptation of ROBINS-I could 

have been properly evaluated if two teams of raters had been included. Second, there is 

no gold standard to adequately test concurrent validity, although good correlations 

between Q-Coh and ROBINS-I indicate that they are measuring similar constructs. Third, 

the relatively small number of studies considered in some categories of RoB limited the 

power of subgroup analyses and meta-regressions, leading to wide confidence intervals in 

those subgroups with few studies. Finally, RoB categories for the NOS were obtained 

from the overall quantitative score by setting cutoff points, which may be somewhat 

arbitrary.  

10.2. Recommendations and future research 

There are some questions arising from our findings that should be explored. 

Firstly, it is not clear how reviewers should handle quality assessment in observational 

research, whether they should take as a reference a target trial or should assess studies 

against the best available evidence [8]. Although it seems that the tendency is to choose 

the first option [25,54,55], this seems to be in detriment of the ability to discriminate 

between different levels of quality when only observational studies are being assessed. 

Moreover, although it seems domain-based tools showed better attributes and 

properties than composite scores [16], it is essential to find new methods or procedures 

that allow for improving the reliability of these tools. This improvement seems to depend 

on two essential conditions: detailed guidance and training in applying RoB assessment 

tools, and clear and complete reporting of primary studies. Specific guidance for RoB 

tools should include clear decision rules to reduce the sort of discrepancies that arose 

from differing interpretations of the tool [47]. Moreover, Faggion [56] suggested that 

researchers have to make accessible the rationale used for supporting their judgements to 

the end-users of systematic reviews. Regarding the quality of the reporting, it has proven 

to be crucial to the carrying out of a proper RoB assessment [14,47,48]. In our 

experience, it is too often difficult or even impossible to gather the necessary information 

to assess certain domains of bias (e.g. missing data). This situation is likely to improve 

considerably if scientific journals systematically include the results of the implementation 
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of reporting guidelines in its publications, as some journals have already done (e.g. BJUI 

International [57]).  

11. Conclusions 

The current study, comparing the performance of three different tools when 

assessing the RoB of 28 cohort studies, shows that assessing RoB on the same study using 

different tools may lead to opposite conclusions, especially at low and high levels of RoB, 

where most of the studies were rated as low RoB with the NOS, contrary to ROBINS-I 

with which most of the studies were rated as high RoB. Therefore, both the NOS and 

ROBINS-I showed low capability in grading RoB in observational studies. Our results 

showed also lower inter-rater agreement for the most comprehensive tools (Q-Coh and 

ROBINS-I), as well as lack of association between RoB and combined effect sizes when 

a meta-analysis is performed.  

In the light of the results found, we must emphasize the important role of RoB 

assessment in systematic reviews and in the context of meta-analyses. In this context, 

RoB assessment provides invaluable information to describe the strength of the evidence 

found, beyond the usual tests of association between the levels of RoB and the effect 

estimates of primary studies as potential explanation for part of the observed 

heterogeneity. The analysis of the results of RoB assessment makes it possible to identify 

weaknesses in research designs and the most common deficiencies in reporting. This 

information plays an essential role in guiding the improvement of the quality of studies in 

a research area, which in turn is a basic objective of research synthesis, especially in non-

experimental research. 
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Table 1. Results of inter-rater agreement  

NOS  Q-Coh  ROBINS-Ia 

Items  P. Overall 
agreement 

Kappa/ 
PABAK 

 Items and 
domains 

P. Overall 
agreement 

Kappa/ 
PABAK 

 Items and 
domains 

P. 
Overall 
agreeme
nt 

Kappa/ 
PABAK 

Selection 1 .46 .24  Item 1 .79 .57b  1.1 1.00 1.00b 
Selection 2 .96 .93b  Item 2 .96 .93b  1.2 .93 .86b 
Selection 3 .96 .93b  Item 3 .46 .23  1.3 .93 .86b 
Selection 4 .75 .50b  Selection .61 .32  1.4 .79 .57b 
Comparability a .93 .86b  Confoundingc .82 .64b  1.5 .68 .36b 
Comparability b 1.00 1.00b  Item 8 .79 .57b  1.6 .96 .93b 
Outcome 1 .68 .36b  Item 9 .64 .29b  1.7 1.00 1.00b 
Outcome 2 .96 .93b  Item 10 .39 .02  1.8 1.00 1.00b 
Outcome 3 .61 .21b  Exposure .50 -.20  Confounding .75 .50b 
    Item 11 .71 .43b  2.1 .82 .64b 
    Item 12 .89 .79b  2.2 .82 .64b 
    Item 13 .93 .86b  2.3 .82 .64b 
    Item 14 .79 .57b  2.4 .96 .93b 
    Item 15 .39 -.05  2.5 .89 .79b 
    Outcome .64 .29b  Selection .82 .64b 
    Overall RoB .25 -.16  3.1 .82 .64b 
        3.2 .96 .93b 
        3.3 1.00 1.00b 
        Intervention .79 .57b 
        5.1 .75 .50b 
        5.2 .50 .14 
        5.3 .43 .00 
        5.4 .39 .11 
        5.5 .54 .08 
        Missing data .36 .08 
        6.1 1.00 1.00b 
        6.2 .86 .71b 
        6.3 1.00 1.00 
        6.4 1.00 1.00 
        Outcome .96 .93b 
        7.1 .75 .50b 
        7.2 .57 .14b 
        7.3 .89 .79b 
        Reported 

result 
.64 .29b 

        Overall RoB .79 .57b 

Note: P. Overall agreement = proportion of agreement between raters; RoB = Risk of Bias. 
aDomain 4 of ROBINS-I “Bias due to deviations from intended interventions” was 
considered not applicable. 
bPABAK 
cAgreement for items of confounding domain (4 to 7) could not be calculated. 
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Table 2. Items from the three tools classified into common domains and aspects of bias  

Domains and aspects of bias NOS 
Items 

Q-Coh 
Items 

ROBINS-I 
Signaling questions 

Confounding / comparability 
Potential of confounding 
Baseline confounding factors 
Confounding during follow-up 
Missing data on confounders 

 
 
C1a, C1b 

 
 
4, 7 
4, 7 
5, 6  

 
1.1 
1.4, 1.5, 1.6 
1.2, 1.3, 1.7, 1.8 
5.3 

Selection 
Representativeness 
Exclusion of participants or different criteria 
Selection based on variables after start 
Outcome not present at start 
Coincidence of intervention and follow-up start 

 
S1 
S2 
 
S4 

 
 
3 
 
1 
2 

 
 
 
2.1, 2.2, 2.3, 2.5 
 
2.4, 2.5 

Exposure 
Exposure measure 
Classification of participants 
Missing data on exposure 

 
S3 
 
 

 
8 
 
9, 10 

 
 
3.1, 3.2, 3.3 
5.2 

Outcome 
Blinding of assessors 
Outcome measure 
Length of follow-up 
Attrition/lost to follow-up 

 
 
O1 
O2 
O3 

 
12 
11 
13 
14, 15 

 
6.1, 6.2 
6.3, 6.4 
 
5.1 

Missing data O3 5, 6, 9, 10, 14, 15 5.1, 5.2, 5.3, 5.4, 5.5 

Selective reporting of results   7.1, 7.2, 7.3 
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Table 3. Results of agreement between tools 

  NOS Q-Coh 

Overall risk of bias 
ROBINS-I -.058 .580** 

NOS - -.200 

Confounding/Comparability 
ROBINS-I -.160 -.913** 

NOS - .175 

Selection 
ROBINS-I .250 -.258 

NOS - .167 

Exposure/Classification of interventions 
ROBINS-I .000 -.595* 

NOS - .093 

Outcome 
ROBINS-I .167 .132 

NOS - .640** 

Missing data 
ROBINS-I -.546** -.691** 

NOS - .683** 

 
Note: Kendall’s tau-b correlation coefficient and its significance test were used.  
* p < .05, ** p < .01 
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Table 4. Summary of the usability of the tools 

Attribute NOS Q-Coh ROBINS-I 

Coverage of the toola 2-3 4-5 2-3 

Clarity of instructionsa 5 3-4 1 

Clarity of itemsa 3-5 4 1 

Discriminative abilitya 2 3-4 1 

Timeb 4 (2, 6) 13 (11, 20) 17 (14, 20) 

Number of items answered with NR/NI optionc 0 (0-1) 2 (0-6) 1 (1-7) 

Number of items requiring a third rater for consensusc 0 (0-1) 0 (0-6) 0 (0-10) 

Note: NR = not reported; NI = no information. 
aRange of scores. Each of these attributes was rated from 1 (poor) to 5 (excellent). 
bMedian of minutes in the cases where each tool was first applied (25th and 75th 
percentiles in parentheses). Only accounted for scoring time. Time spent identifying 
relevant information before data extraction varies considerably depending on the tool. 
cMode number (range in parentheses). 
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Figure 1. Consensus results of risk of bias assessment for overall risk of bias and domains 

of bias for each tool. Categories for overall risk of bias were: low, moderate and high risk 

of bias for NOS and Q-Coh; low, moderate, serious, critical risk of bias and no 

information for ROBINS-I. Categories for domains of bias were: risk of bias “yes” or 

“no” for NOS and Q-Coh; for ROBINS-I the same categories as overall risk of bias were 

applied.  
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Figure 2. Forest plot of subgroup analyses results for the NOS, Q-Coh and ROBINS-I 

grouped by domain and RoB level. 
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3. DISCUSIÓN 

A lo largo de los dos estudios que conforman esta tesis hemos mostrado que, a pesar de la 

existencia de una gran cantidad de herramientas para evaluar el RdS de los estudios no 

experimentales y de propuestas para incorporarlo en la síntesis de investigación, siguen 

existiendo importantes lagunas sobre qué herramienta y procedimiento son la mejor opción 

para llevar a cabo una RS o MA con las mejores garantías.    

 

3.1. Evaluación e incorporación del riesgo de sesgo 
en psicología sanitaria 

 

Según los resultados de nuestro primer estudio, la evaluación e incorporación del RdS sigue 

siendo una práctica poco habitual en la síntesis de investigación en el ámbito de la 

psicología sanitaria. A pesar de que el 51% de las 90 revisiones evaluadas llevaron a cabo 

una evaluación del RdS, tan sólo un 34% del total utilizó una herramienta estándar y 

únicamente un 11%, además, relacionó de algún modo los resultados de esta evaluación 

con las conclusiones de la revisión. Aunque en estos últimos años parece apreciarse un 

incremento de las revisiones que evalúan el RdS de los estudios primarios, sigue siendo 

infrecuente la utilización de esta evaluación para explicar los resultados de la revisión, más 

allá de alguna mención en el apartado de discusión de los artículos.   

 

3.2. Evaluación del riesgo de sesgo de estudios no 
experimentales  

 

Por otra parte, como ya se ha mencionado, a pesar de existir multitud de herramientas para 

la evaluación del RdS de estudios no experimentales, la gran mayoría de ellas no presenta 

garantías de validez ni de fiabilidad (Deeks et al., 2003; Jarde et al., 2012a; Sanderson et 

al., 2007). En cuanto al tipo de medida del RdS a utilizar, aunque las herramientas basadas 

en dominios parecen ofrecer mejores atributos y propiedades (O’Connor et al., 2015), es 
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necesaria una importante mejora en la fiabilidad entre evaluadores, lo que parece depender 

tanto de unas directrices claras en la aplicación de las herramientas (Faggion, 2016; 

Hartling et al., 2012), como de un reporte exhaustivo de los estudios primarios.  

Respecto a lo primero, creemos que para que una herramienta destinada a los estudios no 

experimentales consiga un amplio consenso, además de seguir un riguroso proceso de 

elaboración de acuerdo con estándares psicométricos, debe cumplir otros requisitos 

destinados a mejorar su validez, fiabilidad y aplicabilidad: 

• Que tenga en consideración las principales amenazas específicas a la validez de los 

diseños no experimentales. 

• Que sea una herramienta basada en dominios de sesgo y no en puntuaciones 

globales. 

• Que sea capaz de discriminar el nivel de RdS de los estudios evaluados. 

• Que la fórmula para su aplicación sea clara y sencilla, también para investigadores 

no expertos en metodología. 

• Que sea aplicable a los diseños no experimentales más habituales. 

• Que ofrezca una fase previa de adiestramiento para mayor seguridad en su 

aplicación. 

• Que su tiempo de aplicación sea razonable. 

Como se ha señalado previamente, esperamos que el trabajo realizado en el nuevo Q-Coh, 

nos permita cumplir con estos requisitos. También tenemos constancia de que la 

Colaboración Cochrane se encuentra trabajando en una herramienta específica para evaluar 

el RdS de los estudios no aleatorizados en los que no se aplica ninguna intervención 

(ROBINS-E; Morgan et al., 2017). Aunque se trata de una propuesta aún en desarrollo, en 

su versión preliminar no parece que vaya a aportar demasiadas novedades respecto a 

ROBINS-I, al menos en lo que respecta a la complejidad de su aplicación. 

En cuanto a las deficiencias que presenta el reporte de los estudios primarios son, 

posiblemente, una de las principales causas de la baja fiabilidad entre evaluadores en la 

aplicación de herramientas para valorar el RdS (Armijo-Olivo et al., 2012; Hartling et al., 

2009; Moher et al., 1998). La extracción de datos para la evaluación del RdS puede resultar 

especialmente complicada cuando el reporte es pobre y, además, se aplican herramientas 

que requieren un análisis minucioso de los estudios primarios (e.g. Q-Coh, ROBINS-I). 
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Algunas de las medidas apuntadas por la literatura para la mejora de reporte y publicación 

de los estudios son fácilmente aplicables, como el registro de protocolos y la utilización de 

guías de reporte por parte de los autores (e.g. CONSORT, STROBE, PRISMA), o bien 

como propuestas de las publicaciones para poder discriminar claramente los trabajos con 

un buen reporte (e.g. BJU International). En cuanto al proceso de publicación, hay que 

pedir valentía a los editores para publicar más estudios independientes y más estudios con 

resultados negativos, que a menudo tienen menos posibilidades de ser publicados 

(Hopewell et al., 2009), pero que también constituyen evidencia. También animar a esos 

mismos editores a promover y publicar la replicación de estudios (Ioannidis, 2016b), 

fundamental en ciencia y muy necesaria para que la síntesis de investigación pueda basarse 

en estudios comparables, reduciendo la diversidad en los resultados finales.     

 

3.3. Incorporación del riesgo de sesgo en la síntesis 
de investigación 

 

Después de llevar a cabo nuestro primer estudio, a pesar de existir varias propuestas para 

la incorporación del RdS en la síntesis de investigación, tan sólo pudimos recomendar la 

aplicación de los análisis de subgrupos y las meta-regresiones, y únicamente cuando la 

potencia estadística fuera la adecuada. Los resultados de la aplicación de estas técnicas en 

nuestro segundo estudio no mostraron una asociación clara entre el RdS y los tamaños de 

efecto combinados en un MA. Estas conclusiones fueron las mismas para todas las 

herramientas aplicadas. Aunque el alcance de nuestros análisis publicados es muy limitado 

para afirmar que no existe relación, lo cierto es que en la literatura los resultados 

inconsistentes son habituales (Ahn & Becker, 2011; Conn & Rantz, 2003). A destacar, que 

a lo largo del desarrollo de esta tesis hemos llevado a cabo análisis similares, utilizando 

diversos MAs y diferentes herramientas, pero obteniendo siempre resultados no 

significativos (Oliveras et al., 2013; Oliveras, Losilla, & Vives, 2015). Es posible que, si 

existe una asociación entre RdS y tamaño del efecto, esta no se manifieste a causa de la 

poca variabilidad en el RdS de los estudios primarios, especialmente cuando en la 

evaluación del RdS de los estudios no experimentales se ha tomado como referente un 
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estudio experimental, como hemos constatado en la aplicación de la herramienta ROBINS-

I (Losilla, Oliveras, Marin-Garcia, & Vives, 2018). 

 

3.4. Líneas de investigación actuales 

 

Además de los esfuerzos por promover mejoras en las herramientas de evaluación del RdS 

y en el reporte de los estudios primarios, en la actualidad existen interesantes líneas de 

investigación que van un nivel más allá y que destinan sus esfuerzos a la mejora de la 

síntesis de investigación y, en general, de la PBE. Creemos que vale la pena revisar algunas 

de estas propuestas y tenerlas en consideración a la hora de diseñar futuros proyectos. 

 

3.4.1. Síntesis de investigación: revisiones sistemáticas vivas 
 

En relación a la mejora de síntesis de investigación, uno de los problemas que ya 

apuntábamos en la introducción, es la producción masiva y sin sentido de RSs y MAs 

(Ioannidis, 2016b). El desperdicio de recursos de investigación y, por tanto, de su 

financiación, es un tema que preocupa enormemente y que está a la orden del día (Chalmers 

& Glasziou, 2009; Moher et al., 2016). Aunque existen iniciativas para buscar un mayor 

aprovechamiento de los recursos de investigación (The Lancet Series “increasing value, 

reducing waste”; Al-Shahi Salman et al., 2014; Chalmers et al., 2014; Chan et al., 2014; 

Ioannidis et al., 2014), la implementación de mejoras se prevé larga y compleja, pues 

requiere de la implicación de todas las partes interesadas: financiadores, publicaciones, 

instituciones académicas e investigadores (Moher et al., 2016).  

Para solventar la redundancia de RSs y MAs, Page y Moher (2016) en sus comentarios 

sobre el artículo de Ioannidis (2016b), proponen un modelo de “revisiones sistemáticas 

vivas” (“living systematic reviews”, en inglés; Elliott et al., 2014) o de una evolución del 

mismo, los “metaanálisis en red acumulativos vivos” (“living cummulative network meta-

analyses”, en inglés; Créquit, Trinquart, Yavchitz, & Ravaud, 2016). Según la definición 

de Elliott et al. (2014), las revisiones sistemáticas vivas son resúmenes online actualizados 

y de alta calidad sobre investigación en salud, que se actualizan a medida que hay 
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disponibilidad de nuevas investigaciones. Se trata de una aproximación novedosa a las 

tradicionales RSs, que aprovecha las oportunidades que ofrecen las nuevas tecnologías y 

en las que el propósito es que las revisiones se mantengan siempre actualizadas sin perder 

rigor metodológico para conseguir síntesis de evidencia confiable (Elliott et al., 2017). A 

través de una serie de cuatro artículos en el Journal of Clinical Epidemiology (Akl, 

Meerpohl, et al., 2017; Elliott et al., 2017; Simmonds et al., 2017; Thomas et al., 2017), los 

investigadores que conforman Living Systematic Review Network proporcionan 

orientación para llevar a cabo este tipo de revisiones, que ya se están probando en diferentes 

proyectos Cochrane y no Cochrane (Akl et al., 2017; Cnossen et al., 2016; Hodder et al., 

2018; Rahal, Badgett, & Hoffman, 2016). 

 

3.4.2. Directrices para evaluar la calidad de la evidencia: GRADE y 
PRECEPT 

 

En cuanto al RdS, parece que por sí solo, sin contextualizar ni relacionar con los resultados 

de la síntesis de investigación, tiene poco sentido a la hora de dar el paso de la investigación 

a la práctica. La evaluación del RdS, aunque esencial, es tan solo uno de los elementos del 

concepto de evidencia científica y del proceso de toma de decisiones en la EBP. El sistema 

GRADE (Guyatt et al., 2008), además de proporcionar una guía para el desarrollo de 

directrices de intervención en salud, permite contextualizar el RdS de los estudios que 

forman parte de una síntesis de investigación en un marco más amplio, como es la calidad 

de un determinado cuerpo de evidencia. Este marco, además del RdS, tiene en cuenta otros 

elementos distintos que son cruciales a la hora de clasificar la evidencia, reduciendo su 

grado de credibilidad (riesgo de sesgo, inconsistencia, evidencia indirecta, imprecisión y 

sesgo de publicación) o bien aumentándolo (efecto de gran magnitud, gradiente dosis-

respuesta y efecto de los potenciales factores de confusión residual).  

No obstante, el sistema GRADE está diseñado para aplicarse, básicamente, en el ámbito de 

las intervenciones biomédicas, por lo que existen determinados problemas a la hora de 

aplicarlo en intervenciones complejas (Durrheim & Reingold, 2010; Rehfuess & Akl, 

2013), que en muchas ocasiones se basan en diseños no experimentales, y que son muy 

frecuentes en ámbitos como la psicología, la educación o la salud pública (Craig et al., 

2008; Movsisyan, Melendez-Torres, & Montgomery, 2016a). Uno de los principales 
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problemas que algunos autores apuntan (Movsisyan et al., 2016a; Rehfuess & Akl, 2013) 

en cuanto a la aplicación de GRADE en estos ámbitos es, precisamente, algo que hemos 

señalado también respecto a ROBINS-I en el segundo estudio: su incapacidad para 

discriminar adecuadamente la calidad de la evidencia cuando se dispone de resultados de 

diseños de investigación no experimental. Para intentar sortear estas dificultades asociadas 

a la aplicación de GRADE en los ámbitos señalados, surge el proyecto GRADE Guidance 

for Complex Social Interventions, que tiene como objetivo la adaptación de GRADE a las 

particularidades de las intervenciones complejas. Aunque esta línea de investigación es aún 

incipiente, el proyecto cuenta con tres artículos publicados (Movsisyan, Dennis, Rehfuess, 

Grant, & Montgomery, 2018; Movsisyan et al., 2016a; Movsisyan, Melendez-Torres, & 

Montgomery, 2016b) en que se empiezan a establecer las bases para la adaptación de 

GRADE a intervenciones complejas. 

Por otra parte, el uso de jerarquías basadas únicamente en el diseño no tiene en cuenta cuál 

es el diseño de investigación más apropiado en función de cuál es la pregunta de 

investigación (Glasziou et al., 2004). Como se ha comentado previamente, es importante 

recordar que los estudios no experimentales son, en muchas ocasiones, la mejor o la única 

forma de responder a determinadas preguntas de investigación, como la prevalencia, 

incidencia, etiología o pronóstico de determinadas patologías o condiciones (Mann, 2003). 

En consecuencia, parece mucho más lógico establecer cuál debe ser el diseño de referencia 

en cada caso para cada pregunta de investigación.  

En esta línea, Harder et al. (2014) propone un “enfoque basado en preguntas” con el 

propósito de definir una metodología para evaluar y clasificar la evidencia y solidez de las 

recomendaciones en el área de la salud pública y, particularmente, en la epidemiología, 

prevención y control de las enfermedades infecciosas. Este proyecto, llamado PRECEPT 

(Project on a Framework for Rating Evidence in Public Health), parte de una selección de 

preguntas de investigación relevantes para identificar los diseños de estudio más apropiados 

para responder a estas preguntas para, finalmente, identificar las herramientas de 

evaluación de RdS más apropiadas para cada diseño (Harder et al., 2014). Esta 

aproximación propone utilizar el sistema GRADE como uno de sus componentes clave 

(Harder et al., 2015), ofreciendo directrices metodológicas y sugiriendo adaptaciones para 

aplicarlo a cuatro dominios relevantes en el área de la salud pública y las enfermedades 

infecciosas: carga de la enfermedad (significancia del problema), factores de riesgo (causas 
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del problema), diagnósticos (detección del problema) e intervenciones (consecuencias de 

las acciones para solventar el problema) (Harder et al., 2017). Finalmente, esta propuesta 

define cuatro pasos para evaluar la evidencia: identificar las preguntas relevantes, llevar a 

cabo la RS, aplicar el sistema de clasificación de la evidencia y documentar los resultados 

y, finalmente, preparar un resumen narrativo de la evidencia (Harder et al., 2017). 

 

3.4.3. Más allá de la práctica basada en la evidencia: la ciencia de 
la implementación 

 

A pesar de las mejoras propuestas a todos los niveles, la realidad es que sigue existiendo 

divorcio entre investigación y práctica. Son muchos los factores que pueden impedir la 

adopción de la PBE en la práctica diaria, incluyendo las diversas exigencias a los 

profesionales que trabajan en primera línea, la falta de conocimientos, habilidades y 

recursos, así como el desajuste entre la evidencia de la investigación y las prioridades 

operativas en el ámbito de la salud (Bauer, Damschroder, Hagedorn, Smith, & Kilbourne, 

2015). Intentar superar estos retos a la hora de promover la PBE ha favorecido el auge que 

está experimentando la ciencia o investigación de la implementación (“implementation 

science/research”, en inglés), una perspectiva procedente de varias disciplinas y tradiciones 

de investigación que, aunque no es nueva, se ha abierto paso en esta última década (Peters, 

Adam, Alonge, Agyepong, & Tran, 2013).  

La investigación de la implementación, definida por Eccles y Mittman (2006) es “el estudio 

científico de métodos para promover la adopción sistemática de los resultados de 

investigación y otras prácticas basadas en la evidencia de la práctica habitual, y, por 

consiguiente, para mejorar la calidad y la eficacia de los servicios de salud”. La 

investigación de la implementación intenta entender y trabajar en condiciones reales en 

lugar de intentar controlar estas condiciones, así como explicar qué intervenciones 

funcionan en el “mundo real”, por qué funcionan y cómo funcionan (Peters et al., 2013). El 

contexto es un elemento clave para la investigación de la implementación, y puede incluir 

el entorno social, cultural, económico, político, legal y físico, así como el entorno 

institucional que, a su vez, comprende a varias partes interesadas y sus interacciones, así 

como las condiciones demográficas y epidemiológicas (Peters et al., 2013). 
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A pesar de que el desarrollo de la ciencia de la implementación es reciente, cuenta ya con 

algunos programas implementados con éxito (Glasgow et al., 2012), así como como con 

publicaciones específicas como Implementation Science o BMC Health Services Research. 
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4. CONCLUSIONES 

Los dos artículos publicados ponen de manifiesto la urgente necesidad de mejora en varios 

ámbitos si se quiere conseguir que la PBE consiga su propósito, especialmente en lo que 

respecta a la investigación no experimental. En primer lugar, es imprescindible mejorar 

tanto las herramientas para evaluar el RdS de los estudios no experimentales, como el 

reporte de los estudios primarios. Estos dos factores tienen una influencia crítica sobre la 

síntesis de investigación y sobre los procedimientos de incorporación del RdS en esta 

síntesis, pues creemos que no es posible determinar si hay alguna relación entre el RdS y 

los tamaños de efecto si no contamos con herramientas válidas y fiables que nos 

proporcionen unos resultados creíbles. 

El propósito final de la línea de investigación en la que se enmarca esta tesis intenta dar 

respuesta a la primera de las necesidades: la mejora de las herramientas de evaluación. Los 

dos estudios incluidos en la tesis han aportado información crítica para la consecución de 

este propósito, que se halla en una fase muy avanzada. Una vez conseguido este propósito, 

es absolutamente necesario establecer procedimientos sólidos, bien definidos y replicables 

para la incorporación del RdS en la síntesis de investigación, así como para la clasificación 

de la evidencia. Esto mejoraría sustancialmente las decisiones tomadas de acuerdo con la 

PBE. 

Mientras se llevan a cabo las mejoras necesarias y se avanza en nuevas líneas de 

investigación relacionadas, las recomendaciones van en el sentido de utilizar la evaluación 

del RdS como: 

• base para establecer el grado de credibilidad de los resultados de RS y MA; 

• base para la identificación de las limitaciones metodológicas y las principales 

fuentes de sesgo de un área determinada y, de este modo, contribuir a la mejora de 

la calidad de la investigación en ese ámbito; 

• parte del procedimiento de evaluación de la calidad de la evidencia. 

Una vez contemos con una buena herramienta de evaluación del RdS, se abren 

prometedoras posibilidades para futuras líneas de investigación que vayan un paso más allá 

de la evaluación del RdS de los estudios primarios, algunas relacionadas con las líneas de 
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investigación mencionadas en la discusión. En primer lugar, el estudio de los 

procedimientos metodológicos y/o estadísticos para la incorporación del RdS en RSs y 

MAs dista mucho de estar agotado. El diseño y elaboración de nuevas estrategias que vayan 

más allá de las existentes en la actualidad debería permitir, en algún momento, establecer 

relaciones más consistentes entre RdS y resultados del MA, lo que se traduciría en un 

acercamiento más fiable de los resultados a los efectos reales de una investigación. En 

segundo lugar, las intervenciones complejas, tan frecuentes en el ámbito de la psicología, 

abren varias posibilidades como la adaptación del sistema GRADE para su aplicación en 

psicología sanitaria, o bien la creación de un nuevo marco de clasificación de la evidencia 

adaptado a este ámbito, así como su aplicación en un entorno real tomando en 

consideración, por ejemplo, el uso de medidas ecológicas momentáneas. Por último, otra 

línea que parece muy prometedora es la de las revisiones sistemáticas vivas o los 

metaanálisis en red acumulativos vivos, que deberían permitir el encaje de todas las piezas 

que componen las intervenciones complejas, al mismo tiempo que favorecerían un enfoque 

multi-disciplinario y de investigación colaborativa e independiente, tan necesaria para 

evitar interferencias de intereses creados en la investigación, así como el sinsentido de la 

producción masiva de RSs y MAs poco creíbles. Todas estas posibles líneas de 

investigación contribuirían muy positivamente a que la implementación de la PBE fuera, 

por fin, una realidad.   
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Methods 

Selection of the meta-analysis 

To illustrate the procedures for including the risk of bias (RoB) in a meta-analysis (MA), 

we chose a MA extracted from Gurol-Urganci et al. (Gurol-Urganci et al., 2013), which 

includes 16 cohort studies examining the impact of Caesarean section on subsequent birth 

rate, as compared with vaginal delivery (control group). This MA was performed using 

inverse variance random effects model, and its summary effect shows that Caesarean 

delivery and lower birth rate are associated, with a point risk ratio estimate of 0.89 and 

95% CI of 0.87 to 0.92 (p < .001), and high heterogeneity, Q = 79.44, p < .001, I2 = 81%. 

Quality assessment 

The authors of the MA assessed the RoB of primary studies using the Newcastle-Ottawa 

scale (NOS) for cohort studies (G. Wells et al., 2000). Assessing RoB with the NOS, a 

study can be scored with a maximum of nine ‘stars’ on three broad domains: the selection 

of study groups (0-4 stars), the comparability of the groups (0-2 stars) and the 

ascertainment of outcome of interest (0-3 stars). From the overall score of the NOS, we 

established three levels of RoB: 0 to 3 stars, low quality; 4 to 6 stars, moderate quality; 

and 7 to 9 stars, high quality. The scores of the primary studies in the MA of Gurol-

Urganci et al. (Gurol-Urganci et al., 2013) ranged from 2 to 9 stars (Table 1). 

To check the possible influence of the choice of quality assessment tool on the results, we 

applied an adaptation of Q-Coh (Jarde et al., 2013) to the same primary studies. This tool 

provides a classification of studies into three quality levels (high-moderate-low), based on 

the assessment of RoB in five domains: selection, exposure measures, performance, 

outcome measures and attrition. Using Q-Coh, seven studies were classified as high 

quality, three studies as moderate quality, and six studies as low quality (Table 2). 

Data analysis 

All the meta-analyses follow the random-effects model, using the DerSimonian and Laird 

estimator (DerSimonian & Laird, 1986), except the fixed-effect model and the quality 

effects model (Doi et al., 2015b). Regarding the latter, the MA was conducted using the 

MetaXL software (v.2.2) (Barendregt & Doi, 2014). Sensitivity analyses and subgroup 

analyses were run using Review manager (RevMan) (v.5.3) (Review manager, 2014). 

Cumulative MA was performed using Comprehensive Meta-analysis (v.2.2.064) 
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(Borenstein, Hedges, Higgins, & Rothstein, 2005), and the mixed-effects model meta-

regressions were carried out with the Metafor package (v.1.9-4) (Viechtbauer, 2010) for 

R. The remaining analyses were completed using Microsoft Excel. 

Results 

As shown in Table 3, the outcome of MA without RoB adjustment was quite similar 

between the fixed effect and the random effects model, despite the high heterogeneity of 

the studies (Q = 78.44, p < .001, I2 = 81%). 

The results obtained from sensitivity analyses excluding low quality studies are presented 

in Table 4. When we used the RoB levels obtained from the NOS, only the smallest study 

was excluded, leading to virtually identical results as compared to the original random-

effects MA. On the other hand, RoB assessed with Q-Coh left out six studies rated as low 

quality. As a result, the ES estimate was similar to the original MA, with a slight increase 

in the precision of 95% CI and a small reduction of heterogeneity. 

Figure 1 shows the subgroup analysis according to the median of the NOS scores, 

whereas Figure 2 shows subgroup analyses according to (a) the previously defined quality 

levels from the NOS scores, and (b) the three levels of Q-Coh. In all of these cases, there 

were differences between the estimates of the different subgroups, in the sense that the 

higher the quality, the smaller the effect size. Nevertheless, none of the tests for subgroup 

differences was statistically significant, although we must highlight the low statistical 

power of the analysis due to the small number of studies in some subgroups. 

The studies were sequentially added to cumulative MA (Figure 3), from highest to lowest 

NOS quality score, and from lowest to highest standard error in the case of equal scores. 

According to the data depicted in Figure 3, the effect size of the MA increased slightly as 

lower quality studies were introduced in the analysis. 

The results of introducing RoB as a moderator variable in meta-regression models, are 

shown in Table 5. The test of moderators (QM) showed significant differences in mean ES 

depending on quality levels, for both the NOS and Q-Coh. When we carried out the same 

analyses categorizing the scores from the NOS for each of its three quality domains, none 

of them showed significant results in the test of moderators. On the other hand, the test 

for Q-Coh domains found significant differences in two of its five domains: selection and 

attrition. In this case, it was not possible to apply the same test to the remaining domains 
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(exposure, performance, and outcome) because all the studies scored the same. In 

addition, regarding the explained variance (R2), only the NOS overall quality levels and 

the selection domain of Q-Coh resulted in significant results. 

Finally, as Table 6 shows, the results of applying two methods of bias adjustment using 

the overall quality score from the NOS. As a result, both direct weighting and Quality 

effects model reported almost identical results as compared to the original random-effects 

MA. 
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Table 1. Results of risk of bias assessment with the NOS 

Study RR (95% ci) 

NOS 

Sel Comp Out 
Total 

(quantitative) 
Categoricala 

Hemminki (1985) 1,00 (0,88, 1,14) 4 2 2 8 1 

Hall (1989) 0,76 (0,72, 0,80) 3 1 2 6 2 

Tollanes (2007) 0,90 (0,90, 0,91) 4 1 3 7 2 

Hemminki (1987) 0,91 (0,88, 0,94) 4 2 3 9 1 

Zdeb (1984) 0,95 (0,92, 0,98) 3 2 2 7 2 

LaSala (1987) 0,95 (0,87, 1,05) 2 1 2 5 3 

Smith (2006) 0,93 (0,87, 1,00) 4 2 3 9 1 

Mollison (2005) 0,91 (0,89, 0,94) 3 2 3 8 1 

Hemminki (1996) 0,84 (0,82, 0,87) 3 1 3 7 2 

Hemminki (2005) 0,90 (0,89, 0,91) 4 0 3 7 2 

Gottvall (2002) 0,92 (0,79, 1,07) 2 0 3 5 3 

Jolly (1999) 0,82 (0,71, 0,95) 2 1 1 4 3 

Salem (2011) 0,65 (0,38, 1,09) 2 0 0 2 3 

Six (2005) 0,88 (0,70, 1,09) 2 1 1 4 3 

Eijsink (2008) 1,02 (0,80, 1,30) 3 1 3 7 2 

Bahl (2004) 0,90 (0,71, 1,15) 2 2 1 5 3 

RR = Risk ratio; CI = Confidence interval; Sel = Selection; Comp = Comparability; Out = Outcome. 
aCategorical rank based on quantitative score: 1-High (8-9), 2-Acceptable (6-7), 3-Low (<6). 

 

 

Table 2. Results of risk of bias assessment with Q-Coh 

Study RR (95% IC) Categoricala 

Hemminki (1985) 1,00 (0,88, 1,14) 1 

Hall (1989) 0,76 (0,72, 0,80) 3 

Tollanes (2007) 0,90 (0,90, 0,91) 2 

Hemminki (1987) 0,91 (0,88, 0,94) 1 

Zdeb (1984) 0,95 (0,92, 0,98) 1 

LaSala (1987) 0,95 (0,87, 1,05) 3 

Smith (2006) 0,93 (0,87, 1,00) 1 

Mollison (2005) 0,91 (0,89, 0,94) 1 

Hemminki (1996) 0,84 (0,82, 0,87) 2 

Hemminki (2005) 0,90 (0,89, 0,91) 1 

Gottvall (2002) 0,92 (0,79, 1,07) 3 

Jolly (1999) 0,82 (0,71, 0,95) 3 

Salem (2011) 0,65 (0,38, 1,09) 3 

Six (2005) 0,88 (0,70, 1,09) 2 

Eijsink (2008) 1,02 (0,80, 1,30) 1 

Bahl (2004) 0,90 (0,71, 1,15) 3 

RR = Risk ratio; CI = Confidence interval  
aCategorical rank: 1-High, 2-Acceptable, 3-Low. 
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Table 3. Results of the fixed effect and the random effects model for the meta-analysis of 
Gurol-Urganci et al. (2013)  

 n RR (95% CI) Q (p) I2 (%) 

Fixed effect model 16 0.90 (0.89, 0.91) 
78.44 (< .001) 81 

Random effects model 16 0.89 (0.87, 0.92) 

Note: RR = Risk ratio; CI = Confidence interval; Q = Cochran’s statistic of heterogeneity; I2 
= heterogeneity statistic. 

 

Table 4. Results of the sensitivity analyses excluding the studies rated as low quality 

Quality assessment n RR (95% CI) Q (p) I2 (%) 

NOS 15 0.90 (0.87, 0.92) 76.94 (< .001) 82 

Q-Coh 10 0.91 (0.89, 0.92) 38.38 (< .001) 77 

Note: RR = Risk ratio; CI = Confidence interval; Q = Cochran’s statistic of heterogeneity; I2 
= heterogeneity statistic. 

 

Figure 1. Subgroup analysis stratified by the median of NOS scores (Med = 7). 
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Figure 2. Subgroup analysis stratified by (a) the three quality levels derived from NOS 

scores (0-3 = low, 4-6 = moderate, 7-9 = high) and (b) the three quality levels of Q-Coh 

(low, moderate, high). 

 
(a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b)  
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Figure 3. Cumulative meta-analyses ranked in order of scores of the NOS, from highest 

to lowest 

 
 
 

 

 

 

 

Table 5. Results of the test of moderators (meta-regression)  

Quality 
assessment 

Moderator QM (p) R2 (%) 

NOS Overall quality 9.42 (.009) 28 

 Selection domain 2.77 (.251) 0 

 Comparability domain 4.87 (.088) 0 

 Outcome domain 2.29 (.515) 0 

Q-Coh Overall quality 8.44 (.015) 0 

 Selection domain 8.06 (.005) 27 

 Attrition domain 6.24 (.013) 0 

Note: QM = Test of moderators; R2 = Proportion of explained variance 

Study name Cumulative statistics NOS Cumulative risk ratio (95% CI)

Lower Upper 
Point limit limit Z-Value p-Value

Hemminki_87 0,910 0,883 0,937 -6,363 0,000 9

Smith 0,913 0,889 0,938 -6,626 0,000 9

Mollison 0,914 0,895 0,933 -8,669 0,000 8

Hemminki_85 0,916 0,898 0,934 -8,564 0,000 8

Tollanes 0,905 0,899 0,911 -27,412 0,000 7

Hemminki_05 0,903 0,898 0,909 -31,387 0,000 7

Hemminki_96 0,898 0,880 0,916 -10,548 0,000 7

Zdeb 0,905 0,887 0,923 -9,763 0,000 7

Eijsink 0,905 0,887 0,924 -9,712 0,000 7

Hall 0,894 0,872 0,917 -8,626 0,000 6

LaSala 0,897 0,875 0,919 -8,624 0,000 5

Gottvall 0,897 0,876 0,919 -8,739 0,000 5

Bahl 0,897 0,876 0,919 -8,835 0,000 5

Jolly 0,895 0,874 0,917 -9,092 0,000 4

Six 0,895 0,874 0,917 -9,217 0,000 4

Salem 0,895 0,874 0,916 -9,251 0,000 2

0,895 0,874 0,916 -9,251 0,000

0,5 1 2

Caesarean section Vaginal delivery

Cumulative Meta-analysis
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Table 6. Results of bias-adjusted meta-analysis using the NOS quality scores  

Bias-adjustment method n RR (95% CI) Q (p) I2 (%) 

Weighting 16 0.90 (0.87, 0.92) 
78.44 (< .001) 81 

Quality effects model 16 0.90 (0.87, 0.93) 

Note: RR = Risk ratio; CI = Confidence interval; Q = Cochran’s statistic of heterogeneity; I2 = 
heterogeneity statistic. 
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Appendix A: Search strategies         

 

PsycINFO search strategy from January 1st, 2010 to May 22th, 2016 (via APA PsycNET) 

Research field 

1 DE "health care psychology" OR DE "clinical psychology" 

2 "psycho*" AND ("health" OR "clinic*") 

Design 

3 DE "Followup Studies" OR DE "Prospective Studies" OR DE "Retrospective 
Studies" 

4 "cohort" OR "case control" OR "follow-up stud*" OR "follow up stud*" OR 
"observational" OR "non-experimental" OR "non experimental" OR 
"prospective" OR "retrospective" OR "epidemiologic stud*" 

5 DE "Clinical Trials" OR DE "Experimental Methods" OR DE "Quasi Experimental 
Methods" 

6 "trial*" OR "RCT*" OR "experimental stud*" OR "quasi experiment" OR "quasi-
experiment" OR "CCT*" OR "q-RCT*" OR "cross-sectional" OR "cross sectional" 

Combined sets 

7 (#1 AND #3 NOT #5) OR (#2 AND #4 NOT #6) 

Filters 

8 #7 AND Language: ("English" OR "Spanish") AND Methodology: Systematic 
Review OR Meta Analysis AND Population Group: Human AND Year: 
2010 To 2016 AND Peer-Reviewed Journals only 

Records retrieved: 606 
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Pubmed search strategy from January 1st, 2010 to May 22th, 2016 (via NLM) 

Research field 

1 "Behavioral Medicine"[MeSH Terms] OR "Psychology, Clinical"[MeSH Terms] 

2 "psychology"[All Fields] AND ("health"[All Fields] OR "clinical"[All Fields]) 

Design 

3 "cohort studies"[MeSH Terms] OR "case control studies"[MeSH Terms] 

4 "cohort"[All Fields] OR "case control"[All Fields] OR "follow-up study"[All 
Fields] OR "follow-up studies"[All Fields] OR "follow up study"[All Fields] OR 
"follow up studies"[All Fields] OR "observational"[All Fields] OR "non-
experimental"[All Fields] OR "non experimental"[All Fields] OR 
"prospective"[All Fields] OR "retrospective"[All Fields] OR "epidemiologic 
study" [All Fields] OR "epidemiologic studies"[All Fields] 

5 "Clinical Studies as Topic"[ MeSH Terms] OR "Cross-Sectional Studies"[ MeSH 
Terms] 

6 "trial*"[All Fields] OR "RCT*"[All Fields] OR "experimental study"[All Fields] OR 
"experimental studies"[All Fields] OR "quasi experiment"[All Fields] OR "quasi-
experiment"[All Fields] OR "CCT*"[All Fields] OR "q-RCT*"[All Fields] OR "cross-
sectional"[All Fields] OR "cross sectional"[All Fields] 

Publication type 

7 "Meta-Analysis"[Publication Type] 

8 "systematic review"[Title] OR "meta analysis"[Title] OR "meta-analysis"[Title] 

Combined sets 

9 (#1 OR #2) AND (#3 OR #4) AND (#7 OR #8) NOT (#5 OR #6) 

Filters 

10 #9 AND ("English"[Language] OR "Spanish"[Language]) AND 
("2010/01/01"[PDAT]: "3000"[PDAT]) AND "humans"[MeSH Terms] 

Records retrieved: 436 
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Web of Science search strategy from January 1st, 2010 to May 22th, 2016 (via FECYT) 

Research field 

1 TS=("psycho*" AND ("health" OR "clinic*")) 

Design 

2 TS=("cohort" OR "case control" OR "follow-up stud*" OR "follow up stud*" OR 
"observational" OR "non-experimental" OR "non experimental" OR 
"prospective" OR "retrospective" OR "epidemiologic stud*") 

3 TS= ("trial*" OR "RCT*" OR "experimental stud*" OR "quasi experiment" OR 
"quasi-experiment" OR "CCT*" OR "q-RCT*" OR "cross-sectional" OR "cross 
sectional") 

Publication type 

4 TI=("systematic review*" OR "meta analys*" OR "meta-analys*") 

Combined sets 

5 #1 AND #2 AND #4 NOT #3 

Filters 

6 #5 AND RESEARCH AREAS: (PSYCHOLOGY) AND LANGUAGES: (ENGLISH OR 
SPANISH) AND DOCUMENT TYPES: (ARTICLE OR REVIEW) AND Timespan: 2010-
2016. 

Records retrieved: 199 
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Scopus search strategy from January 1st, 2010 to May 22th, 2016  

Research field 

1 ALL (psychology AND (health OR clinical))   

Design 

2 ALL (cohort OR "case control" OR "follow-up study" OR observational OR non-
experimental OR prospective OR retrospective OR "epidemiologic study") 

3 ALL (trial OR rct OR "experimental study" OR quasi-experiment OR cct OR q-rct 
OR cross-sectional) 

Publication type 

4 TITLE ("systematic review" OR meta-analysis) 

Combined sets 

5 #1 AND #2 AND #4 NOT #3 

Filters 

 #5 AND (LIMIT-TO (DOCTYPE, "ar") OR LIMIT-TO (DOCTYPE, "re")) AND (LIMIT-
TO (SUBJAREA, "PSYC")) AND (LIMIT-TO (LANGUAGE, "English") OR LIMIT-
TO (LANGUAGE, "Spanish")) AND (LIMIT-  TO (PUBYEAR, 2016) OR LIMIT-
TO (PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014) OR LIMIT-
TO (PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR, 
2011) OR LIMIT-TO (PUBYEAR, 2010)) 

Records retrieved: 468 
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  Apéndice B del Artículo 1 
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Appendix B: Coding manual for data extraction      

 

Header variables coding 

Common database to all the reviews, including or not risk of bias assessment, and including or 

not a meta-analysis. 

 

Variable Description 

[STUDYID] Study identification number: ____________ 

[TITLE] Title of the study: 
_________________________________________________________ 

[AUTHOR] First author of the study: __________________ 

[YEARPUB] Year of publication: 

1. 2010  
2. 2011  
3. 2012  
4. 2013  
5. 2014  
6. 2015  
7. 2016 

[JOURNAL] Journal extended dictionary: 

[JOURNALID]_______________ 

[J_NAME] Complete name of the journal: ____________________ 

[J_RECOM] Journal recommendations (more than one response is possible):  

0. None 
1. Reporting standards  
2. Risk of bias assessment  
3. Registry of protocols (RCTs, reviews…) 

[YEARIMP] Extended information about the impact of journals: 

[JOURNALID]: __________ 

[YEARIND] Index year: ____________ 

[J_IMPACT_JCR] Impact factor JCR: ________________ 

[J_CAT_SCIE] Number of categories indexing in JCR-SCIE: ____________ 

[J_QUART_SCIE] Quartile JCR-SCIE*: 
1. Quartile 1 
2. Quartile 2 
3. Quartile 3 
4. Quartile 4 

[J_CAT_SSCI] Number of categories indexing in JCR-SSCI: ____________ 
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[J_QUART_SSCI] Quartile JCR-SSCI*: 
1. Quartile 1 

2. Quartile 2 

3. Quartile 3 

4. Quartile 4 

[J_IMPACT_SJR] Impact factor SJR: _________________ 

[J_CAT_SJR] Number of categories indexing in SJR: ____________ 

[J_QUART_JCR] Quartile SJR* 
1. Quartile 1 

2. Quartile 2 

3. Quartile 3 

4. Quartile 4 

*When a journal is ranked in more than one category it will be chosen the highest 
quartile achieved 

[NSTUDIES] Number of studies included in the review (N): _____________ 

Total number of primary studies included in qualitative synthesis, regardless of the 
number of studies included in quantitative synthesis when a meta-analysis was 
performed 

[NCOHORT] Number of cohort studies included: _________________ 

[NCASECON] Number of case-control studies included: _________________ 

[OBJECTIVE] Were the effects of some kind of intervention assessed in the review? 
0. No 
1. Yes 

The included primary studies assessed the effect of an intervention, but the 
researchers did not allocate the participants to intervention levels. 

[GUIDELINE] Was any quality guideline followed? 
0. No 

There was no mention of quality guidelines 
1. Yes 

The authors declared that they followed the recommendations of some quality 
guideline/s related to reporting, review performance, quality of evidence, or 
others. 

2. Partially 
The authors incorporated some elements of quality guidelines (e.g. PRISMA 
flowchart) but they did not clearly follow a quality guideline in its whole. 

[GUIDENAME] Which quality guideline was followed? (only if the response to item GUIDELINE is 1 or 
2). More than one response is possible: 

1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 

2. MOOSE (Meta-analysis of Observational Studies in Epidemiology) 

3. CRD (Centre for Reviews and Dissemination) 

4. GRADE (Grading of Recommendations Assessment, Development and 
Evaluation) 

5. Other* 

*[GUIDENAMEother] Which? __________________________ 
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[PROTOCOL] Was the protocol of the review registered? 
0. No 

There was no mention to protocol registry 
1. Yes 

The authors declared that they registered the review protocol 

[PROTNAME] Where was the protocol registered? (only if the response to item PROTOCOL is 1): 
1. PROSPERO 
2. Cochrane Collaboration 
3. Other* 

*[PROTNAMEother] Which? __________________________ 

[ELEGIBIL] Was any element related to risk of bias used as eligibility criteria? 
0. No 
1. Yes 

Primary studies were included/excluded from review based on one or more 
elements related to risk of bias 

2. Unclear 

[ELEGDOMAIN] What was the domain of bias to which the element used as eligibility criteria belong? 
(only if the response to item ELEGIBIL is 1). More than one response is possible: 

1. Selection 
Systematic differences in characteristics between the participants 

2. Confounding  
Presence of confounding variables that were not controlled neither in the 
design of the study nor in the analyses 

3. Exposure 
Inaccurate measurement or classification of subjects on study exposure/s 

4. Performance 
Systematic differences between participants appeared during the follow-up 

5. Outcome 
Inaccurate measurement or classification of subjects on study outcome/s 

6. Attrition 
Systematic differences between comparison groups as a result of differential 
withdrawals or exclusions of participants 

[LIMITATION] Was a particular domain of bias mentioned by the authors as a methodological 
limitation? 

0. No 
1. Yes 

The authors reported that some risk of bias was possible in one or more 
domains 

2. Unclear 
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[LIMITDOMAIN]* Which was the domain at risk of bias according to the authors? (only if the response to 
item LIMITATION is 1). More than one response is possible: 

1. Selection 
2. Confounding  
3. Exposure 
4. Performance 
5. Outcome 
6. Attrition 
7. Reported results 

Selective reporting of results, analysis or subgroup of participants 

[CONFOUND] Were the main confounding variables that could threaten the review results reported?  

0. No 
1. Yes 
2. Unclear 

Some confounding/adjustment variables were reported but It is not clear if all 
the relevant variables were reported 

[ROBASSESS] Was the risk of bias of primary studies assessed? 

0. No 
There was no mention risk of bias assessment of the included studies 

1. Yes 
The authors declared that the risk of bias of the included studies was assessed 
(whether it is based on a previously published tool or not) 

2. Unclear 
The authors declared that the risk of bias of the included studies was assessed 
but there was no more information about it 

[MA] Was any meta-analysis performed? 

0. No 
1. Yes 

[FEATUR] Relevant review features (optional) 

Note here any relevant/interesting feature about the review (e.g. significant flaws 
detected, comments about reporting, example of well-executed revision…) 

_______________________________________________________________________ 
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Risk of bias variables coding  

Database including only the reviews that assessed risk of bias 

 

Variable Description 

[STUDYID] Study identification number: ____________ 

[TOOLTYPE] Type of tool used to assess risk of bias: 

1. Specific biases 
Informal appraisal of specific biases 

2. Standard scale/check-list 
Previously published scale/check-list not modified 

3. Modified standard scale/check-list 
Previously published scale/checklist modified 

4. New scale/check-list created by the authors 
New structured scale/check-list  

5. Mixture of two or more scales/check-lists 
The authors used items/components extracted from two or more 
scales/check-lists 

6. Not reported 

[TOOL] Scale/check-list used to assess risk of bias (only if the response to item TOOLTYPE is 2 
or 3)  

Tool dictionary: 

[TOOLID] ____________ 

[T_NAME] Name of the tool: ________________________________ 

[TOOLREP] Was the tool to assess the risk of bias reported when no standard scale/check-list 
was used? (only if the response to item TYPETOOL is 1, 3, 4 or 5): 

0. No 
1. Yes 

The tool or the specific biases assessed were reported  

[TOOLIND] Type of index used to assess risk of bias (except if the response to item TOOLTYPE is 
6): 

1. Quantitative 
2. Categories/levels 
3. Both 
4. Unclear/not reported 

[TOOLOUT] Type of risk of bias outcome provided (except if the response to item TOOLTYPE is 6): 

1. Overall risk of bias 
2. Domains/dimensions/biases 
3. Both 
4. Unclear/not reported 
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[ROBEXCLUSION] Were the results of risk of bias assessment used as exclusion criteria? 

0. No 
1. Yes, on the basis of the overall risk of bias 

Studies that not met a certain overall quality standard were excluded from 
the review 

2. Yes, on the basis of the domains of bias 
Studies that not met a certain quality standard in one or more domains of 
bias were excluded from the review 

[EXCLDOMAIN] Which was the domain of bias used as exclusion criteria? (only if the response to item 
ROBEXCLUSION is 2). More than one response is possible: 

1. Selection 

2. Confounding  

3. Exposure 

4. Performance 

5. Outcome 

6. Attrition 

7. Reported results 

[ROBREP] Reporting of the results of risk of bias assessment: 

1. Detailed results reported 
The results of risk of bias assessment were reported for each individual study 

2. Overall results reported 
Only overall results of risk of bias assessment were reported 

3. Results not reported or not available 

[ROBCAT] Number of categories based on risk of bias assessment: 

1. Two categories (high-low) 
2. Three categories (high-moderate-low) 
3. No categories reported 

[ROBRESULT] Results of risk of bias assessment (except if the response to item ROBCAT is 3): 

[ROB_L] Number of studies at low risk of bias: ____________ 

[ROB_M] Number of studies at moderate risk of bias: ___________ 

[ROB_H] Number of studies at high risk of bias: ___________ 

[ROBVAR] When sufficient data is available, was there variability in risk of bias between the 
included studies? 

0. No 
Most of the scores of assessed studies were concentrated on a single side of 
the central scores 

1. Yes 
The scores of assessed studies were distributed on both sides of the central 
scores 

2. Not reported 
For example, for the NOS scale (range 0-9), were the studies distributed across all 
score range or were concentrated above/below a score of 5? 
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[ROBINC] How was risk of bias assessment incorporated into the results: 

1. Only descriptive (qualitative) 
Risk of bias assessment was linked to the interpretation of the results in a 
narrative way in some section/s of the review or a plot/figure was used 

2. Analytical (quantitative) 
Risk of bias assessment was used to test the differences between the studies 
at high and low risk of bias or used to adjust the results of the meta-analysis 

3. Not incorporated 
Risk of bias assessment was not linked to the interpretation of the results or 
used in calculations 

[ROBDESC] Descriptive incorporation: 

1. Only narrative 
2. Plot/figure 

[ROBNARR]* Section/s of the review where the risk of bias assessment was narratively linked to 
the interpretation of the review results: 

[ROBNARR_ABS] Abstract: 

1. Specifically mentioned 
Risk of bias assessment results were specifically mentioned and linked to 
review results (e.g. X studies were at high risk of bias, were not controlled for 
confounding or had inadequate measurement of the variables) 

2. General comment 
General comment about the overall risk of bias of the evidence 

3. Not reported 
Risk of bias assessment results were not mentioned in this section  

[ROBNARR_DISC] Discussion: 

1. Specifically mentioned 
2. General comment 
3. Not reported 

[ROBNARR_CONC] Conclusions: 

1. Specifically mentioned 
2. General comment 
3. Not reported 

[ROBNARR_REC] Recommendations: 

1. Specifically mentioned 
2. General comment 
3. Not reported 
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[ROBANALYT] Method used to incorporate risk of bias assessment into quantitative analysis (only if 
the response to item ROBINC is 2). More than one response is possible: 

1. Sensitivity analysis 

2. Cumulative meta-analysis 

3. Subgroup analysis 

4. Meta-regression 

5. Quality weighting 

6. Other* 

*[ROBANALYTother] Which? ____________________________ 

[ROBSIGN] Did the authors declare that there was some significant influence of risk of bias on 
the results? 

0. No 
The authors tested in some way the influence of the RoB of the included 
studies on the results but it was not found significant influence 

1. Yes, on the basis of the overall risk of bias 
The authors stated that overall RoB of the included studies had influence on 
the results, or they tested in some way that this influence existed 

2. Yes, on the basis of the domains of bias 
The authors stated that some domain/s of RoB had influence on the results, 
or they tested in some way that this influence existed 

3. Unclear 
It was speculated that the RoB of the included studies may had affected the 
results but it was not tested  

4. Not reported 
No comment about the RoB influence on the results 

[SIGNDOMAIN] Which was the domain of bias that influenced the results? (only if the response to 
item ROBSIGN is 2). More than one response is possible: 

1. Selection 

2. Confounding  

3. Exposure 

4. Performance 

5. Outcome 

6. Attrition 

7. Reported results 

 

 

  



ARTÍCULO 1 APÉNDICE B 

 

 

- 145 - 
 

Meta-analysis variables coding 

Database including only the reviews that performed a meta-analysis  

 

Variable Description 

[STUDYID] Study identification number:  

____________ 

[MAMODEL] Meta-analysis model: 

1. Fixed effect 
2. Random effects 
3. Both 
4. Other* 

*[MAMODELother] Which? _____________________ 

[MARESULT] Statistical significance of the meta-analysis result/s: 

1. Significant 
If the review contains two or more meta-analyses, at least one of the results 
can be considered significant 

2. Non-significant 
If the review contains two or more meta-analyses, none of the results can 
be considered significant 

3. Unclear 
4. Not reported 

[HETEROG] Statistical significance of heterogeneity statistic/analysis result/s: 

1. Significant 
2. Non-significant 
3. Unclear 
4. Not reported 

*same response options as MARESULT 

[PBASSESS] Was publication bias assessed? 

0. No 
Publication bias was not assessed for this meta-analysis 

1. Yes 
The authors declared that publication bias was assessed. 

2. Unclear 

[PUBBIAS] Statistical significance of publication bias assessment (only if response to item 
PBASSESS is 1): 

1. Significant 
2. Non-significant 
3. Unclear 
4. Not reported  

*same response options as MARESULT 
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Anexo 4: Características de los estudios incluidos 

  Apéndice C del Artículo 1 
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Anexo 5: Versión de Q-Coh aplicada en el estudio 

  Apéndice A del Artículo 2 
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PREVIOUS CONSIDERATIONS 

 

Confounding  

In the research field of this study, the most important known confounding factors 

affecting the initial comparability of the participants are: 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

In the research field of this study, the most important known confounding factors 

affecting the comparability of the participants during follow-up are: 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Missing data 

The acceptable percentages of missing data in confounding, exposure and outcome 

variables are: 

______________________________ 

 

Exposure variables 

____________________________________________________________________ 

 

Outcome variables 

____________________________________________________________________ 
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Selection 

Detail below the different associations between exposure-outcome variables 

addressed in this study: 

Exposure-outcome variables: _____________________________   

(I1) Exposure preceded outcome? Yes / No / Not reported   

(I2) Exposure and follow-up started at the same time?  Yes / No / Not reported 

 (I3) Relevant groups excluded? Yes / No / Not reported 

Exposure-outcome variables: _____________________________   

(I1) Exposure preceded outcome? Yes / No / Not reported 

 (I2) Exposure and follow-up started at the same time?  Yes / No / Not reported 

 (I3) Relevant groups excluded? Yes / No / Not reported 

… 

(I1) Is it guaranteed that the exposure temporally preceded the outcome of 

interest? 

Yes The exposure preceded the outcome of interest. 

No There is no certainty that the exposure preceded the outcome of interest.  

Not reported Not enough information was reported on this issue. 

 

(I2) Did the exposure and follow-up start at the same time? 

Yes The start of exposure and the start of follow-up coincided for most 

participants, or the time elapsed between the two moments was too short to 

exclude individuals who experienced the outcome before the start of follow-up.  

No The start of exposure and the start of follow-up did not match for a 

significant number of participants, which may have caused the exclusion of 

individuals who had experienced the outcome before the start of follow-up. 

Not reported Not enough information was reported on this issue. 

 

(I3) Were any relevant group of potential participants excluded from the study or 

different inclusion criteria applied? 

Yes The exclusion (or refusal to participate) of a relevant group of potential 

participants or the application of different inclusion criteria may have altered the 

results of the association between the exposure and the outcome variable.  

No No relevant group of potential participants was excluded (or refused to 

participate) and the same inclusion criteria were applied. 

Not reported Not enough information was reported on this issue. 
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Inference1 

Selection bias occurs when the temporary precedence of the exposure was not 

guaranteed (Item1), or some outcome events (Item2) or participants (Item3) were 

excluded from the study, and this may have affected the association or associations of 

interest in a way that could not be adjusted for in the analysis or corrected by limiting the 

scope of study findings. 

Do you consider that selection bias may have occurred in this study? Yes / No 

 

Number of items: 

Bias 

No Bias 

Not reported 

Total 
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Confounding 

 

Confounding affecting the initial comparability of the participants 

If there are confounding variables that have been measured but have not been controlled 

for during the study design to enhance the comparability of participants (e.g. by matching 

or restriction), they still can be controlled for during the data analysis stage using, for 

instance, stratification, adjustment, propensity scores or regression models. 

Detail below the confounding factors affecting the initial comparability that have 

been accounted for in this study: 

Variable: _____________   

(I4) Properly measured?   Yes / Presumably / Doubtfully 

 (I5) Acceptable percentage of missing data? Yes / No / Not reported 

 (I6) Selective missing data? Yes / No / Not reported 

Variable: _____________  

(I4) Properly measured?   Yes / Presumably / Doubtfully 

 (I5) Acceptable percentage of missing data? Yes / No / Not reported 

 (I6) Selective missing data? Yes / No / Not reported 

… 

Confounding during follow-up 

In some cases, the comparability of participants may have been altered during follow-up 

due to changes in some of the confounding factors measured at the baseline, and/or by 

the emergence of other confounding factors throughout follow-up. Therefore, it is 

important to take these events into consideration during the data analysis. 

Detail below the confounding factors that have been accounted for during follow-

up in this study: 

Variable: ______________   

(I4) Properly measured?   Yes / Presumably / Doubtfully 

 (I5) Acceptable percentage of missing data? Yes / No / Not reported 

 (I6) Selective missing data? Yes / No / Not reported 

Variable: _______________   

(I4) Properly measured?   Yes / Presumably / Doubtfully 

 (I5) Acceptable percentage of missing data? Yes / No / Not reported 

 (I6) Selective missing data? Yes / No / Not reported 

… 
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(I4) Was the confounding variable properly measured? 

Yes All the tools used to measure the confounding variable were validated and 

evidences of their validity were reported, as well as reliability indices with 

acceptable values were provided when necessary (e.g. inter-rater or test-retest 

reliability).       

Presumably No evidences of validity or reliability indices were reported for all 

the measurement tools but they seem to be appropriate to measure the 

confounding variable, for example, because the variable is objective enough to 

make the validation of the tools unnecessary, or the measurement tools are well 

known and broadly used in the field (their suitability is assumed). 

Doubtfully Not all the tools used to measure the confounding variable seem 

appropriate, or the construct measured by tools do not match the definition of the 

confounding variable. 

Note: If a measurement tool was validated in a different study (with a different 

sample) it is important to consider how comparable the two samples are (the one 

used to validate the tool and the one under study). If the procedure to measure 

the confounding variable was not the same for all participants and this may have 

altered the results of the study, answer “Doubtfully”. 

 

(I5) Was the percentage of missing data in the confounding variable acceptable? 

Yes  The percentage of missing data in the confounding variable was low 

enough to assume that it is unlikely that the study results based in this variable 

have been altered. 

No The percentage of missing data in the confounding variable was too high 

to be acceptable and this probably altered the study results. 

Not reported The percentage of missing data in the confounding variable was 

not assessed or not reported and cannot be calculated. 

 

(I6) Were those participants with registered value in the confounding variable 

different from those without value?  

Yes The differences between those participants with registered value in the 

confounding variable and those without value were important and this may have 

altered the study results. 

No  The differences between those participants with registered value in the 

confounding variable and those without value were not important enough to 

suppose that this may have altered the study results. 

Not reported Not enough information is given to compare those participants with 

registered value in the confounding variable and those without value. 

Note: In case that the participants were categorized into groups, it must be 

judged if their comparability may have been affected by selective missing data. 

While a low percentage of missing data is desired, it is important to make sure 
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that the underlying reasons are similar as they might point out systematic 

differences between the groups, and then this item should be answered “Yes”. If 

the reasons for missing data were not reported, differences in the missing 

percentages may be an indicator of systematic differences between the groups, 

and then this item should also be answered “Yes”.  

 

(I7) Is the measure of any of the most important known confounding variables in 

this research field missing? 

 Yes 

 No 

 

Write down the confounding variables that have not been measured: 

____________________________________________________________ 

 

 

Inference 2 

Bias due to confounding occurs when important factors related to the outcomes of 

interest were not properly measured (Item4), their missing data may have altered the 

results (Item5, Item 6), or were not controlled for by design or adjusted in the analysis, 

and this may have affected the comparability of the participants at baseline or during 

follow-up. 

Do you consider that confounding bias may have occurred in this study? Yes / No  

 

 

Number of items: 

Bias 

No Bias 

Not reported 

Total 
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Exposure measures 

 

Detail below the exposure variables in this study: 

Variable: _______________  

(I8) Properly measured?   Yes / Presumably / Doubtfully 

 (I9) Acceptable percentage of missing data? Yes / No / Not reported 

 (I10) Selective missing data? Yes / No / Not reported 

Variable: _______________  

(I8) Properly measured?   Yes / Presumably / Doubtfully 

 (I9) Acceptable percentage of missing data? Yes / No / Not reported 

 (I10) Selective missing data? Yes / No / Not reported 

… 

(I8) Was the exposure variable properly measured? 

Yes All the tools used to measure the exposure variable were validated and 

evidences of their validity were reported, as well as reliability indices with 

acceptable values were provided when necessary (e.g. inter-rater or test-retest 

reliability).       

Presumably No evidences of validity or reliability indices were reported for all 

the measurement tools but they seem to be appropriate to measure the 

exposure, for example, because the exposure variable is objective enough to 

make the validation of the tools unnecessary, or the measurement tools are well 

known and broadly used in the field (their suitability is assumed). 

Doubtfully Not all the tools used to measure the exposure variable seem 

appropriate, or the construct measured by the measuring tools do not match the 

definition of the exposure variable. 

Note: If a measurement tool was validated in a different study (with a different 

sample) it is important to consider how comparable the two samples are (the one 

used to validate the tool and the one under study). If the procedure to measure 

the exposure variable was not the same for all participants and this may have 

altered the results of the study, answer “Doubtfully”. 

 

 (I9) Was the percentage of missing data in the exposure variable acceptable? 

Yes  The percentage of missing data in the exposure variable was low enough 

to assume that it is unlikely that the study results based in this variable have been 

altered. 

No The percentage of missing data in the exposure variable was too high to 

be acceptable and this probably altered the study results. 
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Not reported The percentage of missing data in the exposure variable was not 

assessed or not reported and cannot be calculated. 

 

(I10) Were those participants with registered value in the exposure variable 

different from those without value?  

Yes The differences between those participants with registered value in the 

exposure variable and those without value were important and this may have the 

study results. 

No  The differences between those participants with registered value in the 

exposure variable and those without value were not important enough to suppose 

that this may have altered the study results. 

Not reported Not enough information is given to compare those participants with 

registered value in the exposure variable and those without value. 

Note: In case that the participants were categorized into groups, it must be 

judged if their comparability may have been affected by selective missing data. 

While a low percentage of missing data is desired, it is important to make sure 

that the underlying reasons are similar, as they might point out systematic 

differences between the groups, and then this item should be answered “Yes”. If 

the reasons for missing data were not reported, differences in the missing 

percentages may be an indicator of systematic differences between the groups, 

and then this item should also be answered “Yes”.  

 

Inference 3 

Bias in the measurement of exposures occurs when exposure variables were not 

properly measured (Item7) or missing data may have altered the results (Item8, Item9). 

Do you consider that bias in the measurement of exposures may have occurred in this 

study? Yes / No 

 

 

Number of items: 

Bias 

No Bias 

Not reported 

Total 
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Outcome measures 

 

Detail below the outcome variables in this study: 

Variable: ______________  

(I11) Properly measured?   Yes / Presumably / Doubtfully 

 (I12) Blinding to the exposure status of the participants? Yes/ Not necessary/No 

 (I13) Long enough follow-up time? Yes / Presumably / Doubtfully 

 (I14) Acceptable percentage of missing data? Yes / No / Not reported 

 (I15) Selective missing data? Yes / No / Not reported 

Variable: _______________  

(I11) Properly measured?   Yes / Presumably / Doubtfully 

 (I12) Blinding to the exposure status of the participants? Yes/ Not necessary/No 

 (I13) Long enough follow-up time? Yes / Presumably / Doubtfully 

 (I14) Acceptable percentage of missing data? Yes / No / Not reported 

 (I15) Selective missing data? Yes / No / Not reported 

… 

(I11) Was the outcome variable of interest properly measured?  

Yes All the tools used to measure the outcome variable were validated and 

evidences of their validity were reported, as well as reliability indices with 

acceptable values were provided when necessary (e.g. inter-rater or test-retest 

reliability).       

Presumably No evidences of validity or reliability indices were reported for all 

the measurement tools but they seem to be appropriate to measure the outcome 

variable, for example, because the outcome variable is objective enough to make 

the validation of the tools unnecessary, or the measurement tools are well known 

and broadly used in the field (their suitability is assumed).  

Doubtfully Not all the tools used to measure the outcome variable seem 

appropriate, or the construct measured by the measuring tools do not match the 

definitions of the outcome variable. 

Note: If a measurement tool was validated in a different study (with a different 

sample) it is important to considerer how comparable the two samples are (the 

one used to validate the tool and the one under study). If the procedure to 

measure the outcome variable was not the same for all participants and this may 

have altered the results of the study, answer “Doubtfully”. 
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(I12) Were those assessing the outcome successfully blinded to the exposure 

status of the participants?  

Yes Some procedure has been successfully used to blind those assessing the 

outcome to the exposure status of the participants.      

Not necessary  It is unlikely that the outcome may have been affected by 

the assessors' knowledge of the participant's condition (for instance, when the 

outcome is objective enough).   

No  Although necessary, no blinding procedure was successfully applied or 

reported. 

 

(I13) Was follow-up long enough to detect the effect of the exposure variables on 

the outcome?  

Yes The follow-up time was long enough to detect the effect of the exposure 

variables on the outcome. 

Presumably The follow-up time seemed or was said to be long enough to detect 

the effect of the exposure variables on the outcome, but this was not verified. 

Doubtfully The follow-up time could not be long enough to detect the effect of 

the exposure variables on the outcomes.       

Note: If effects of more than one exposure variable on the outcome were 

measured, detail below in which of the exposure variables follow-up was not long 

enough to detect effects: 

_______________________________________________________________ 

  

(I14) Was the percentage of missing data in the outcome variable acceptable? 

Yes  The percentage of missing data in the outcome variable was low enough 

to assume that it is unlikely that the study results based in this variable have been 

altered. 

No The percentage of missing data in the outcome variable was too high to 

be acceptable and this probably altered the study results. 

Not reported The percentage of missing data in the outcome variable was not 

assessed or not reported and cannot be calculated. 

Note: In the case that the dropout rates were not given for the different groups 

defined by the exposure, a low drop out is necessary to have enough confidence 

that the comparability of the groups remains at the end of the study. 

 

 

(I15) Were those participants with registered value in the outcome variable 

different from those without value?  



ARTÍCULO 2 APÉNDICE A 

 
 

- 165 - 
 

Yes The differences between those participants with registered value in the 

outcome variable and those without value were important and this may have 

altered the study results. 

No  The differences between those participants with registered value in the 

outcome variable and those without value were not important enough to suppose 

that this may have altered the study results. 

Not reported Not enough information is given to compare those participants with 

registered value in the outcome variable and those without value. 

Note: In case that the participants were categorized into groups, it must be 

judged if their comparability may have been affected by selective missing data or 

selective dropouts. While a low percentage of missing data or dropouts is desired, 

it is important to make sure that the underlying reasons are similar, as they might 

point out systematic differences between the groups, and then this item should be 

answered “Yes”. If the reasons for missing data or dropping out of the participants 

of the study are not reported, differences in the missing percentages or dropout 

rates may be an indicator of systematic differences between the groups, and then 

this item should also be answered “Yes”.  

 

Inference 4 

Bias in the measurement of outcomes occurs when outcome variables were not 

properly measured (Item10), when the lack of blinding of those assessing the outcomes 

may have affected the results (Item11), when follow-up was not long enough (Item12), or 

when missing data or dropouts may have altered the results (Item 13, Item14). 

Do you consider that bias in the measurement of outcomes may have occurred in this 

study? Yes / No  

 

 

Number of items: 

Bias 

No Bias 

Not reported 

Total 
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Overall risk of bias 

Considering the responses given to the previous items and to the four potential biases 

(selection, confounding, exposure and outcome), the overall risk of bias for this study is: 

Low risk of bias The study was well conducted and it seems to provide 

strong evidence. 

Moderate risk of bias The study was generally well conducted but it shows 

some flaws that may have affected the results. 

High risk of bias The study shows some major flaws and it may not provide 

strong evidence. 

 

 

Number of items: 

Bias 

No Bias 

Not reported 

Total 
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Anexo 6: Referencias de los estudios primarios 
incluidos en el metaanálisis 

  Apéndice B del Artículo 2 
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Anexo 7: Escala de evaluación de la aplicabilidad de 
las herramientas 

  Apéndice C del Artículo 2 
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Appendix C: Usability of the tools 

 

Rate in a five-point scale (where 1 is “very poor” and 5 is “very good”) the following 

aspects of every tool: 

1- Coverage of the tool: Does the tool cover all important domains? Does the tool 

include items that are not relevant? (e.g. external validity items). Were any 

important points omitted? 

2- Ease of use: 

a. Clarity of instructions 

b. Clarity of items 

3- Discriminative ability: Does the tool distinguish between different levels of risk of 

bias? 

 

Item NOS Q-Coh ROBINS-I 

1 1    2    3    4    5 1    2    3    4    5 1    2    3    4    5 

2a 1    2    3    4    5 1    2    3    4    5 1    2    3    4    5 

2b 1    2    3    4    5 1    2    3    4    5 1    2    3    4    5 

3 1    2    3    4    5 1    2    3    4    5 1    2    3    4    5 
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Anexo 8: Resultados del acuerdo entre evaluadores  

  Apéndice D del Artículo 2 
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Anexo 9: Resultados de los análisis de subgrupos y 
meta-regresiones 

  Apéndice E del Artículo 2 
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