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Executive Summary 
Introduction 
To facilitate moving from research findings to conclusions in a consistent manner when conducting 
systematic reviews (SRs) and health technology assessments (HTAs), evidence grading systems 
(EGSs) have been developed to assess the quality of the accumulated bodies of evidence and to 
communicate (un)certainty about the estimated effects of the evaluated healthcare technologies. Use 
of EGSs has become an essential step in conducting SRs and HTAs, and those using the available 
tools to translate research findings into conclusions should be aware of their potential limitations. 

This study originated from discussions among HTA partners in Alberta on how to move from 
research findings to conclusions in SRs when responding to their requests for research evidence to 
inform the provincial decision-making process for introducing and diffusing publicly funded 
healthcare technologies. The objective of this study is to identify prominent and reliable EGSs 
currently used in SR and HTA practice. 

Methods 
The specific aims of this study are to identify prominent generic EGSs used in SR and HTA 
practice, and to summarize findings on their inter-rater reliability (IRR). 

These specific aims were addressed by conducting focused and comprehensive literature searches to 
identify published research related to these two issues and to summarize the results. Members of the 
International Network of Agencies for Health Technology Assessment (INAHTA) were surveyed to 
identify which prominent EGSs are currently used by researchers to formulate conclusions when 
conducting SRs in HTA practice. 

Results 
The results of this study indicate a variable level of uptake of available prominent EGSs in HTA 
practice. The tools most commonly used are the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) system and its modified versions, predominantly the 
approach developed by the Agency for Healthcare Research and Quality Evidence-based Practice 
Centers (AHRQ EPC) Program. Two other approaches, one developed by the Australian National 
Health and Medical Research Council (NHMRC) and the other one developed by the United States 
Preventive Services Task Force (USPSTF), have also been used, though much less frequently. 

Both of the GRADE and AHRQ EPC approaches use criteria identified by experts in SR 
methodology as important for evidence grading and emphasize applying a systematic, structured, 
and transparent method. However, the application of either the GRADE or AHRQ EPC approach 
is complex and methodological, and clinical expertise as well as specific training in the use of these 
tools are required and recommended. Potential limitations are also connected to their applicability in 
settings other than clinical medicine. 

IRR evidence was found only for the GRADE and AHRQ EPC approaches. The results reported 
by the available studies suggest a risk for variability in their application due to researchers’ diverse 
levels of training and experience in using them, and due to the complexity and heterogeneity of the 
evidence presented in SRs. Agreement was estimated mostly for grading bodies of evidence related 
to therapeutic interventions evaluated in randomized controlled trials and observational studies, and 



 

Evidence grading systems used in health technology assessment practice  iii 

IRR of these approaches for other research questions and types of evidence has not been robustly 
evaluated.  

Conclusions 
Validated and consistent EGSs can play a critical role in whether and how research findings 
eventually are translated into practice. However, our results indicate a variable level of uptake of 
prominent EGSs in HTA practice, with the GRADE and AHRQ EPC approaches being the most 
commonly used. It seems that the interest in applying EGSs are by national and provincial bodies 
who commission multiple research units to conduct SRs and HTAs.  

The reviewed literature indicates that the GRADE and AHRQ EPC approaches require further 
modifications to improve and increase IRR agreements. According to results reported by the 
available IRR evidence, these prominent EGSs are susceptible to misuse that allows individual 
researchers to grade the same body of evidence differently. The performance of these complex 
approaches has not been robustly explored in terms of IRR when applied to various research 
questions and the types of evidence used to address these questions. 

Although the GRADE approach has been widely accepted by guideline developers and the 
Cochrane Collaboration, results from IRR studies suggest that researchers using this system and the 
other available prominent EGSs should be aware of their potential limitations and how they may 
ultimately impact whether SR or HTA conclusions are used to inform practice and policy decisions 
in health care. If evidence grading using these tools is not consistent across different research 
groups, results have implications for the decisions they inform. 

Improved guidance on how to consistently apply the available prominent EGSs and new tools or 
modifications to the existing tools to address different research questions and types of evidence are 
needed. 
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1. Introduction 
In Alberta, health technology assessment (HTA) projects are conducted by three partner 
organizations: the Institute of Health Economics (IHE), the Health Technology and Policy Unit at the 
University of Alberta, and the Health Technology Assessment Unit at the University of Calgary. All 
three HTA partners produce assessments in response to requests from the provincial mechanism for 
introducing and diffusing publicly funded healthcare technologies. These assessments consider existing 
scientific evidence and other information about the healthcare technologies of interest, which are 
relevant to social systems and demographics (S), technology effects and effectiveness (T), and 
economic (E) considerations to produce STE reports. The completed STE reports have been used to 
inform the development of policy options. 

In an effort to increase alignment of the STE reports across HTA partners and improve their 
transparency, consistency, and scientific rigour, discussions took place for developing consensus 
regarding the process, products, and quality assurance of these products. To address the question on 
“how to move from research evidence to conclusions regarding the safety and effectiveness of 
healthcare technologies in the systematic review (SR) conducted for the T-section of STE reports,” the 
IHE proposed a discussion on two of the available prominent evidence grading systems (EGSs) that 
have been used by researchers in SR and HTA practice to translate research findings into conclusions. 
These EGSs were the Grading of Recommendations Assessment, Development and Evaluation 
(GRADE) approach, and the Australian National Health and Medical Research Council (NHMRC) 
approach. 

During the discussions, the HTA partners decided not to adopt or adapt either of these two EGSs 
before identifying if any other approaches are currently used by researchers in SR and HTA practice. 
The aim was to select from the identified prominent EGSs the most appropriate system that would 
meet their needs, meaning a uniform, transparent, user-friendly, and reliable system that has scientific 
credibility, is supported by most experts and stakeholders, and can be efficiently applied to the various 
types of evidence routinely used when conducting SRs for the T-section of their STE reports. A 
consistent approach was highly desirable to ensure adequate certainty in the SR conclusions and 
facilitate the use of the STE reports. 

This information paper documents the work undertaken through a study initiated by the IHE to 
facilitate this effort. 

2. Scope and Objectives 
The main objective of this study is to identify reliable prominent EGSs that are used by researchers in 
SR and HTA practice to translate research findings into conclusions in a consistent manner when 
conducting SRs responding to questions regarding safety and effectiveness of healthcare technologies. 
The specific aims were: 

• to identify which of the existing prominent generic EGSs are used by researchers in SR 
bodies and HTA organizations/agencies when conducting SRs or HTAs; and 

• to explore the degree of agreement (consistency) among researchers who apply the same 
prominent EGS to the same body of evidence. 

In this study, evidence grading is defined as a formal framework or systematic approach for evaluating and 
grading the quality or strength of the overall evidence base gathered in a SR for specific research 



 

Evidence grading systems used in health technology assessment practice  2 

questions and outcomes. To distinguish between the quality of individual research studies and the 
quality of a body of evidence comprising those studies, this report refers to the grading of the 
accumulated evidence base as the strength of evidence, while acknowledging that the GRADE Working 
Group and other groups refer to it as the quality of evidence. Both terminologies have been accepted and 
used to communicate the level of confidence one has about the estimates of effects for a given 
healthcare technology from research evidence.1-12 

This report distinguishes grading the strength of a body of evidence gathered in a SR from grading the 
strength of a recommendation made based on that body of evidence when developing clinical practice 
guidelines (CPGs). This report focuses on the use of prominent generic EGSs by researchers to 
translate research findings and formulate conclusions when conducting SRs for promoting evidence-
based health care. It does not consider the use of prominent generic EGSs by a panel/group of 
experts for formulating recommendations in the context of developing CPGs. 

Prominent EGSs are defined here as those that are top-rated by published comprehensive SRs of 
existing EGSs for fully covering at least three of the evidence domains identified by experts in SR 
methodology as important for grading the strength of a body of evidence: quality, quantity, and 
consistency. These evidence domains and their elements were based on generally accepted standard 
epidemiologic methods.1-3, 13-15 

Generic EGSs are defined here as those that are not deliberately focused on a specific clinical condition 
or healthcare technology or used to answer only specific research questions. 

The intent of this study is to compile an inventory of existing prominent EGSs used in SR and HTA 
practice; this study is not concerned with the methods used to develop the identified EGSs. 

This study focused on prominent EGSs that are most commonly used by researchers as evidenced by 
their use among agencies/organizations involved in SR and HTA practice. Although it is 
acknowledged that each EGS has its own merits and shortcomings, an in-depth analysis and detailed 
description of and comparison among the identified EGSs is beyond the scope of this report. 

Furthermore, a formal quality assessment of the selected inter-rater reliability testing (IRRT) studies is 
beyond the scope of this study. It only summarizes the findings from published IRRT studies 
reporting on the reproducibility and reliability of existing prominent EGSs used by researchers in the 
context of conducting SRs in order to help in comparing their perceived applicability to assessing the 
strength of the accumulated evidence base and translating research findings into conclusions in a 
consistent manner. 

3. Background 
Evidence-based practice and policy in health care require translating research findings into useful 
knowledge for the clinical, policy, or funding decision-making process. Conducting a SR serves this 
purpose by comprehensively searching for, reviewing, evaluating, and synthesizing the best available 
evidence related to the topic of interest. The final step of this process involves the translation of 
research findings into SR conclusions. This refers to the assessment and grading of the strength of the 
body of evidence supporting a given statement or conclusion about the effects of the healthcare 
technologies of interest. The goal is to communicate the level of confidence one may have in the effect 
estimates for a given healthcare technology from the reviewed and evaluated body of evidence. 
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3.1. Evidence grading 
Central to the effort of producing SRs is the question of how to best conduct a comprehensive 
assessment of the evidence base gathered in the SR and how to define evidence grading and strength 
of a body of evidence. Experts in SR methodology agree that quality assessment of individual research 
studies and grading the strength of the body of evidence comprising those studies are related, though 
hierarchical, steps in the SR process.1-11, 13, 15-18 Evidence grading starts with considering and 
documenting the study design (level of evidence) and methodological quality of individual studies 
using relevant and appropriate evidence hierarchy and quality assessment (QA) tools. Then the quality 
of the evidence base gathered from all included studies is evaluated and judged by also looking at the 
number of studies and the overall number of subjects in these studies, as well as at the precision and 
consistency of their findings. 

Strength of a body of evidence incorporates summary assessments of these characteristics and of other 
characteristics that may be considered to increase confidence in the findings gathered from the 
accumulated evidence base.1, 3-5, 7, 9, 10, 13, 15-20 Additional characteristics include applicability of research 
findings to specific settings and populations, selective reporting and publication bias, dose-response 
association, plausible confounding that would change an observed effect, and magnitude of effect. 

3.2. Evidence grading systems 
During the past two decades, evidence grading has been the focus of increasing attention due to the 
need to minimize bias in evaluating the evidence base available for a given research question and make 
the inherently subjective process more transparent and consistent. A systematic, structured, and 
transparent approach to evidence grading has been identified as valuable and necessary for the end-
users of SRs in order to provide an indication of the level of confidence they can place in the SR 
conclusions.1-3, 6, 7, 9, 13-15, 18, 20-22 

To facilitate moving from research findings to conclusions when conducting SRs and HTA, as well as 
moving from evidence to recommendations in developing CPGs, various EGSs have been developed. 
Early EGSs used simple hierarchies based on study design alone to judge the internal validity of a body 
of evidence.1-3, 13-15, 18, 23-27 Although the EGSs relying on a study design hierarchy are easy to understand 
and use, they have been increasingly criticized and considered as unacceptable because of their lack of 
consideration of the other aspects deemed as important when grading the strength of a body of 
evidence. Since the early 2000s, the existing EGSs rapidly evolved and became more formal, 
methodologically rigorous, and quantitative, as well as more sophisticated, complex, and time-
consuming.1, 3-11, 13, 14, 18, 19, 21, 28-36  

3.2.1. Prominent EGSs 
One comprehensive SR that thoroughly searched for, reviewed, and formally evaluated existing EGSs 
in terms of domains considered important for evidence grading was published in 2002 by the Agency 
for Healthcare Research and Quality (AHRQ) in the United States.1, 2 The AHRQ review documented 
and evaluated 40 EGSs developed between 1979 and 2001 by considering three evidence domains: 
quality, quantity, and consistency. In this review,  

• quality refers to the methodological quality of all relevant studies selected for a given topic, 
and is defined as the extent to which bias was minimized; 

• quantity includes the number of studies that have evaluated the question, the overall sample 
size across all of the selected studies, and the magnitude of the treatment effect; and 
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• for any given topic, consistency is defined as the extent to which similar findings are reported 
from investigations using similar and different study designs.1, 2 

The AHRQ review top-rated seven EGSs37-43 for fully covering all three evidence domains. Four of 
these EGSs were used for developing guidelines or practice recommendations,37, 39, 41, 42 and the 
remaining three38, 40, 43 were used in the context of conducting SRs for promoting evidence-based 
health care. 

Several years later, the Canadian Agency for Drugs and Technologies in Health (CADTH) conducted 
another comprehensive SR of EGSs to identify appropriate EGSs to be used by the Canadian Optimal 
Medication Prescribing and Utilization Service (COMPUS) program.3 The CADTH review identified 
60 EGSs developed between 1979 and 2007 and evaluated them by using the AHRQ evidence criteria 
for quality, quantity, and consistency. The EGSs top-rated by the CADTH review for fully addressing 
all three evidence domains included the seven EGSs37-43 top-rated by the AHRQ review, and another 
three EGSs44-46 used for guidelines or practice recommendations that were, at that time, newly 
developed or in progress. 

The EGSs top-rated by the AHRQ and CADTH reviews typically comprised a list of criteria and 
instructions for application of these criteria in order to systematically and comprehensively assess a 
body of evidence. Although they shared common features, they used different domains to grade the 
strength of a body of evidence (see Table 1). In general, older EGSs covered fewer evidence domains 
compared with newer systems. 

TABLE 1: Prominent EGSs reported by AHRQ and CADTH reviews 

Source Name Description 

Gyorkos et al. 
199437 

(Not identified) Overall assessment of level of evidence based on validity of individual 
studies, strength of association between intervention and outcomes of 
interest, precision of the estimate of strength of association, and variability 
of findings from studies of the same or similar interventions. 

Clarke and 
Oxman 199938 

Cochrane 
reviewer's 
handbook 4.0 

Guidance on the strength of inference about the effectiveness of an 
intervention in the context of a SR. Questions to consider regarding study 
quality, magnitude of effect, consistency, dose-response relationship, 
supporting indirect evidence, and other plausible competing explanation of 
observed effects. 

Briss et al. 
200039 

Guide to 
community 
preventive services 

System developed for assessing body of evidence on effectiveness of 
population-based interventions based on study design, study execution, 
number of studies, consistency, and effect size. 

Guyatt et al. 
200040 

Users' guides to 
the medical 
literature: XXV 

Authors discuss hierarchy of evidence for application to patient care. 

Greer et al. 
200041 

ICSI  System used in ICSI guidelines and HTA reports tailored to evidence on 
therapy; based on research design flaws and risk of bias, number of 
studies and adequacy of sample size and statistical power, 
generalizability, and consistency. 

Harris et al. 
200142 

USPSTF System based on study design, methodological quality, number of studies, 
size of studies, consistency, and coherence. 
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Source Name Description 

CEBM 200143 CEBM 2001 Criteria to rate levels of evidence from strongest to weakest based on 
research design with attention to risk of bias, multiplicity of studies, and 
precision of estimate, as well as homogeneity of studies considered 
(criteria vary by one of four areas under consideration: therapy/prevention 
or etiology/harm; prognosis diagnosis, and economic analysis). 

Atkins et al. 
200444 

GRADE System based on study design, risk of bias, imprecision, indirectness, 
inconsistency, publication bias, magnitude of effect, dose-response 
gradient, and effect of all plausible confounding. 

SIGN 200445 SIGN 50 System based on quality, quantity, and consistency of evidence, 
applicability, generalizability of studies, clinical impact, potential harms of 
implementation, equality groups, and implementability. 

Coleman et al. 
200546 

NHMRC (in 
progress) 

System based on study design, risk of bias, number and size of studies, 
consistency, clinical impact, directness, and applicability. 

Sources: AHRQ review1, 2; CADTH review3 
CEBM: Centre for Evidence-Based Medicine; GRADE: Grading of Recommendations, Assessment, Development 
and Evaluation; ICSI: Institute for Clinical Systems Improvement; NHMRC: (Australian) National Health and Medical 
Research Council; OCEBM: Oxford Centre for Evidence-Based Medicine; SIGN: Scottish Intercollegiate Guidelines 
Network; USPSTF: United States Preventive Services Task Force 

3.3. Selecting from available prominent EGSs 
Selecting from existing EGSs can be based on the reason for grading the strength of a body of 
evidence, the type of research studies that are being considered, the structure of the rating team, and 
the available resources.1-3, 13-15, 18, 20-22, 30, 47-49 Some are used in the context of developing CPG 
recommendations by a panel/group/committee of experts, and others are used by a research team in 
the context of conducting a SR for promoting evidence-based health care or other purposes. Some 
EGSs appear to be useful mostly for evidence related to effects of therapeutic interventions and may 
not apply to diagnostic, screening, prognostic, public health, or health protection intervention studies, 
or to SRs of interventions commonly used in the social disciplines such as psychology, sociology, 
social work, and education. Some EGSs appear to be difficult to use and may require substantial staff, 
time, and financial resources. 

Although the AHRQ review did not provide guidance on which of the top-rated EGSs to select, the 
authors encouraged those considering any of them to ponder on their feasibility, rigorousness, 
reliability, user-friendliness, and efficiency of use, as well as their applicability.1, 2 The CADTH review 
selected the GRADE system as the most appropriate for the COMPUS program because it met the 
needs of the COMPUS expert committee to make optimal drug use recommendations, and also 
because it gained more international recognition than the other prominent EGSs.3 

3.3.1. GRADE 
The GRADE system has been in development since the early 2000s by an international working group 
of experts in evidence-based medicine and evidence-based practice, and was refined over recent 
years.6, 50 The main motivations for developing the GRADE system were to address the shortcomings 
of other EGSs and to reduce unnecessary confusion rising from using multiple systems.6, 22, 50 The aim 
was to implement a common, transparent, rigorous, and systematic approach to grading the quality of 
evidence and the strength of recommendations in health care. A number of published articles about 
the GRADE system provide details about the development of this approach and instructions on how 
it should be applied.6, 50 A software application with user support is available that offers a structured 
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format to present the information, along with an additional handbook that contains instructions and 
examples.50 Training sessions are held at various venues worldwide. 

The GRADE system separates grading the quality of evidence itself from grading the strength of 
recommendations,50 and has been used for conducting SRs in the context of developing CPGs and 
also for conducting SRs in the context of promoting evidence-based health care. It defines quality of 
evidence as the level of confidence one has about the validity of estimates of benefits and harms for a 
given healthcare technology. The evidence base about the effects of a given intervention is reviewed 
and summarized for each outcome of interest, and then the evidence across the outcomes of interest is 
combined to create an evidence grading. 

Although the GRADE approach has been applied primarily to evidence about effectiveness of 
therapeutic interventions, it has been recently adapted to apply to SRs addressing questions related to 
diagnostic tests, prognosis, risk assessment, public health, and health policy.4, 51-56 The GRADE system 
has also been applied to evidence gathered from narrative reviews or other summaries of evidence, 
modelled (indirect) evidence, or evidence assembled as part of a rapid evidence assessment.56 

The GRADE approach has been endorsed and used by more than 100 organizations in 19 countries 
worldwide.50 Although principally developed for grading recommendations during guideline 
development, the GRADE approach has also been endorsed and used, with or without modifications 
or adaptations, within SR and HTA practice.3, 13, 15, 20, 30, 49, 57, 58 The Cochrane Collaboration has adopted 
the GRADE system since 2009,57 and using the GRADE approach is now a recommended step within 
Cochrane SRs to facilitate transparent rating of quality of evidence. 

3.3.2. Modified versions of GRADE 
Some groups have adapted the GRADE approach by selecting aspects of this system to suit their 
specific needs, and use a modified version that they have built into their own methodology. One 
example is the Evidence-based Practice Centers (EPC) Program of the AHRQ, which adapted the 
GRADE principles to address issues specific to comparative effectiveness reviews of broad  
topics.7, 9-12, 20, 59 The AHRQ EPC approach has been based on GRADE principles, and its updated 
versions continue to be conceptually similar to the GRADE system.7 The AHRQ EPC guidance 
applies primarily to SRs on effectiveness of preventive and therapeutic interventions, and may apply to 
SRs addressing research questions related to diagnostic tests, screening strategies, and health services 
interventions, as well as effects of exposures (characteristics or risk factors) on health outcomes.7, 11, 19 

Both of the GRADE and AHRQ EPC approaches use a common set of criteria including risk of bias, 
directness, consistency, precision, and reporting or publication bias.7, 50 Additional domains (dose-
response association, existence of plausible confounding, and magnitude of effect) are used when 
appropriate. In general, the evidence from randomized controlled trials (RCTs) starts at high quality, 
while evidence from observational studies starts at low quality. The evidence can be upgraded or 
downgraded based on the remaining domains. A final grading of quality or strength of evidence, 
classified as high, moderate low, very low, or insufficient, indicates the extent to which researchers can be 
confident that the estimates of effect are correct. 

The AHRQ EPC approach’s characterization of strength of evidence is consistent with the definition of 
quality of evidence used by the GRADE approach, and both reflect the extent to which one can be 
confident in the effect estimates of a given healthcare technology from the available research 
evidence.7, 9-12, 20 The two approaches share the same definitions for the four categories of quality or 
strength of evidence. However, there are some differences between these approaches. The AHRQ 
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EPC approach is not designed to be used directly by guideline developers and decision-makers like the 
GRADE approach. The AHRQ EPC guidance is designed to separate the raters of the strength of 
evidence from the decision-makers. EPC researchers grade the strength of evidence for individual 
outcomes not across outcomes, and do not make or grade clinical recommendations. The differences 
between the two approaches involve some terminology, purposes of grading the body of evidence, and 
recommendations on how to assess evidence domain characteristics. 

3.3.3. Other prominent EGSs 
A number of SRs published by the AHRQ are produced to update or develop United States 
Preventive Services Task Force (USPSTF) recommendations.60 EPCs conducting these SRs use the 
USPSTF method to grade the strength of the body of evidence. The USPSTF method addresses 
similar characteristics as both of the GRADE and AHRQ EPC approaches, and employs ratings of 
the body of evidence supporting the research question(s) as well as of the overall evidence base 
supporting a given preventive service.61 First, EPC researchers assess the strength of the evidence base 
according to the research question(s), based on aggregate internal and external validity of studies 
(number, quality, and size of studies, as well as the consistency and directness of results). Then, the 
USPSTF members review and assess the strength of the evidence base for each question across the 
analytic framework to determine whether there is adequate evidence to support a complete chain of 
linkages connecting the preventive service to health outcomes, and the degree to which the evidence 
directly addresses the populations, conditions, and outcomes identified in the research questions. 

In some HTA reports intended for the Medical Services Advisory Committee (MSAC) in Australia,62 
researchers appraise the evidence base along the lines suggested by the Australian National Health and 
Medical Research Council (NHMRC) in their guidance on evaluating a body of evidence and 
developing CPGs.33-36 The NHMRC approach recommends to assess the body of evidence gathered 
from the selected studies using three main domains: strength of the evidence, size of the effect, and 
clinical relevance. The first domain is derived directly from the accumulated evidence base, and the last 
two require expert clinical input as part of its determination. The NHMRC body of evidence matrix 
used for assessing the body of evidence considers the following five components: 1) the evidence base, 
in terms of the number of studies and their level of evidence and risk of bias (which are collectively a 
measure of strength of evidence); 2) the consistency of the study results; 3) the potential clinical impact 
of the proposed recommendation; 4) the generalizability of the evidence to the target population; and 
5) the applicability of the evidence to the Australian health care system. The NHMRC approach has 
been developed to addresses various types of research questions through use of its revised NHMRC 
evidence hierarchy as an intermediary step.35 

3.3.4. Issues 
The use of validated and consistent EGSs can play a critical role in whether and how research findings 
are eventually translated into informed practice and policy decisions in health care. However, it has 
been reasoned that the advantages of using the available EGSs may be potentially weakened by their 
misuse and a number of potential limitations.13-15, 18, 20-22, 30, 49, 63-70 A number of concerns have been 
raised about: 

• the lack of information on the validity of available EGSs; 
• the susceptibility to subjective judgement and weaknesses that may allow different grading of 

the same body of evidence using the same EGS, depending on who is applying it and for 
what purpose; 
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• the complex systems with insufficient instructions; 
• the reliance of the available EGSs on the traditional evidence hierarchy that places RCTs at 

the top irrespective of context; and 
• the lack of guidance to adequately address the variety of clinical and non-clinical research 

questions and different types of evidence that address these questions. 

The Institute of Medicine (IOM) of the National Academies in the United States outlined the 
conceptual foundations for the systematic assessment and grading of the strength of a body of 
evidence in its 2011 report on standards for conducting SRs without endorsing a specific prominent 
EGS.13 At the time of writing their report, the IOM Committee “did not find any research to support 
existing methods for using these basic concepts in a systematic method such as the GRADE and 
AHRQ approaches,”13 nor did they find any research reporting on the validity and reliability of these 
approaches or other prominent EGSs. 

The searches conducted for this study also did not identify any research reporting on the validity of the 
available prominent EGSs. It has been argued that there is no gold standard against which they could 
be validated.2, 3, 13, 30 

There is still confusion and debate about the terms describing the factors, domains, or criteria used in 
the process of grading the strength of a body of evidence.13, 21, 30, 49, 68, 71, 72 

There are no standard methods for grading the strength of a body of evidence relevant to intervention 
studies.1-3, 13, 14, 21, 30 There also remains no consensus for one specific approach to address questions 
related to etiology, prognosis, diagnosis, screening, or public health, or when the evidence base is 
entirely indirect.3, 13, 21, 30, 47, 49, 66, 73 

4. Methods 
The prospectively designed protocol used to address the specific aims of this study included the 
following elements of assessment: 

• Inventory of existing prominent EGSs that have been used in SR and HTA practice: 
A highly specific systematic search of electronic databases was conducted to identify SRs and 
HTAs published in 2014 (between January 2014 and December 2014, inclusively) that 
planned to apply and applied prominent EGSs to assess and grade the strength of the 
accumulated body of evidence on effects of health care technologies of interest. 
As part of the effort of identifying SRs and HTAs published in 2014, websites known to 
contain publications prepared by groups involved in SR and HTA practice from Canada, the 
United States, Australia, and Europe were accessed and searched. 
The information contained in the full texts of the selected studies was used to identify the 
EGSs that have been applied by researchers from SR bodies and HTA agencies. 
A survey with members of the International Network of Agencies for Health Technology 
Assessment (INAHTA) was also conducted to gather information about the experiences of 
researchers in HTA practice in moving research evidence to conclusions when conducting 
SRs and HTAs. 

• Summary of published results from IRRT studies of existing prominent EGSs: A 
comprehensive and systematic literature search was conducted to identify IRRT studies 
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reporting on the reproducibility of existing EGSs when used by researchers conducting SRs 
to translate research findings into conclusions. No language, study design, or date 
restrictions were applied. The focus was on prominent generic EGSs applied by researchers 
from SR bodies and HTA agencies. The findings from the selected IRRT studies were 
summarized in order to help in comparing the perceived applicability of the evaluated EGSs. 

• Background information: To inform the Background section and other sections of this 
report, database and Internet searches were conducted to identify comprehensive SRs that 
systematically searched for, reviewed, and evaluated existing prominent EGSs. No date 
restrictions were applied. The information from the selected SRs was used to identify EGSs 
that were formally evaluated and top-rated for covering at least three of the domains of 
evidence considered important for evidence grading (quality, quantity, and consistency). The 
focus was on generic EGSs. 
Also to inform the sections of this report, a separate search was conducted for articles and 
papers reporting empirical evidence to support the existing EGSs, describing how 
researchers move from research findings to conclusions when conducting SRs and HTAs, as 
well as those discussing and commenting on issues associated with using prominent EGSs. 
No study design or date restrictions were applied. 

4.1. Literature search strategy 
The IHE Information Specialist (LT) conducted focused and comprehensive literature searches to 
identify published research related to the specific aims of this study (for a description of the search 
strategy, see Appendix A). Study design and date restrictions were applied for some of these searches. 
The search strategy was developed and carried out prior to the study selection process. The reference 
lists of retrieved articles were reviewed for potential studies/articles/papers that might have been 
missed in the database and Internet searches. The initial searches conducted in November and 
December 2013 and in January 2014 were subsequently updated in January 2015 and June 2015, and 
between September and December 2017. 

4.2. Study selection 
Study selection was conducted by one reviewer (PC). Citations were excluded that, on the basis of 
their title and abstract, clearly did not meet the selection criteria (see Appendix B). Full-text copies of 
the reports and articles that were considered potentially relevant were retrieved for further analysis if 
they were published in English and could be accessed free of charge. The reports and articles that did 
not meet the inclusion criteria based on full-text review were not used to formulate the evidence base 
for the report. However, relevant information contained in these excluded papers was used to inform 
and expand the other sections of this report. 

4.3. Data extraction and analysis 
Relevant research data and background information were extracted by one reviewer (PC), without any 
blinding to authorship or journal publication. The same reviewer summarized in the text of this report 
the research data and background information obtained from the selected studies and articles/papers. 

No formal assessment was carried out to evaluate the methodological quality of the selected SRs and 
IRRT studies. 
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4.4. Survey of INAHTA members 
A survey of INAHTA members was conducted to ask about how other researchers in HTA practice 
translate research findings into conclusions when conducting SRs and HTA projects. 

In order to obtain a rapid response within the INAHTA membership, the INAHTA ListServ was used 
in October 2017 to circulate short questions, which were provided only in English (see Appendix C). 
INAHTA members were asked about the method they use to formulate conclusions and standardize 
reporting in their SRs and HTAs. They were also asked about who applies the identified EGS 
(researchers versus panel of experts) and if they use the identified EGS only when conducting full 
(comprehensive) SRs or also when conducting rapid reviews or rapid assessments. 

4.5. External review 
This information paper was not externally reviewed. 

5. Results 
5.1. Literature search results 
The literature searches conducted for this study yielded a total of 7,209 citations (after duplicates were 
removed). Based on title and abstract review, 2,205 citations were considered to be potentially relevant 
and were selected for full-text retrieval. Of these, 2,041 were citations retrieved by the searches 
conducted to identify SRs and HTAs published in 2014, eight were citations retrieved by the searches 
conducted to identify IRRT studies of prominent EGSs, and the remaining 156 citations were 
retrieved by the searches conducted to identify SRs of available EGSs and other studies and articles 
considered potentially relevant to inform the sections of the report. 

Study selection of the citations retrieved by the searches for SRs and HTAs published in 2014 was 
based on review of abstract and/or (executive) summary for 233 citations because they were about 
withdrawn Cochrane SRs (n=9), were full-text reports that could not be accessed free of charge 
(n=101, all produced by Hayes, Inc.), or were full-texts reports not published in English (n=123, 
produced for or published by agencies in Canada, Europe, and South Korea). The abstract and/or 
(executive) summary review led to the exclusion of 223 citations from data extraction and summary.  

Full-text review of the remaining 1,808 citations led to the exclusion of 1,178 articles from data 
extraction and summary. Three hundred and thirty-eight of these were SRs produced by Cochrane 
Collaboration Groups and 840 were SRs, HTAs, or other documents produced for or published by 
other SR bodies or HTA agencies in Canada, the United States, Australia, and Europe. A list of all 
excluded studies and reasons for their exclusion is available upon request. 

Twenty-three of the excluded 2014 SRs were produced as part of the methodology used for guideline 
development and, although not clearly stated, it appears that the implemented prominent EGS was not 
applied by the researchers to translate the research findings into SR conclusions, but by a group/panel 
of experts and stakeholders assembled for the project to develop CPG recommendations. 

A total of 602 SRs were excluded because their authors did not mention anywhere in the full-text 
report that they planned to use or used a prominent EGS (n=336 were Cochrane SRs, and n=266 
were SRs and HTAs produced for or published by other organizations). These SRs reported only on 
the quality assessment of the included individual studies and incorporated quality assessment findings 
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and information on the number and size of studies, as well as the consistency of their results in the 
synthesis of the accumulated evidence base and in their conclusive statements. 

Another 553 studies were excluded because they were not reporting results of SRs conducted to 
evaluate effects of healthcare technologies. 

Following the full-text review of the eight citations58, 74-80 considered as potentially relevant IRRT 
studies, four76, 78-80 were excluded from data extraction and summary. Two studies76, 78 were excluded 
because they did not evaluate prominent EGSs. One study79 was published only in abstract form and 
was excluded because it reported preliminary findings from one of the selected IRRT studies.58 The 
fourth excluded study80 was published in 2005 by the GRADE Working Group who tested the IRR of 
a pilot version of the GRADE approach when very limited guidance was available for the judgements 
to be made when evaluating quality of evidence. The aim was to identify problems with the GRADE 
approach and enable the GRADE Working Group to address them and further develop and improve 
the GRADE system. None of the 589 citations yielded by the update searches conducted in June 2015 
and in September and October 2017 to identify IRRT studies were considered potentially relevant. 

5.2. Inventory of prominent EGSs used in SR and HTA practice 
5.2.1. Findings from SRs and HTAs published in 2014 
A total of 640 SRs and HTAs conducted to evaluate the effects of healthcare technologies were 
selected for data extraction and summary because their authors mentioned they planned to use or used 
prominent EGSs to assess and grade the strength of the accumulated body of evidence. These studies 
represent half (52%) of the total of 1,242 SRs and HTAs considered as potentially relevant in the study 
selection process. The majority of the selected 2014 SRs (n=541) were produced by various Cochrane 
Collaboration Groups, and the remaining 99 SRs (15.5%) were produced for and published by other 
organizations involved in SR and HTA practice worldwide (see Table 2). A list of the selected 2014 
SRs and HTAs is available upon request. The following commentary summarizes the information 
extracted from the selected studies.  

In 604 of the selected 2014 SRs and HTAs, their authors formally applied a prominent EGS to grade 
the strength of the accumulated evidence base and incorporated quality of evidence (QoE) or strength 
of evidence (SoE) statements in their conclusions. As shown in Table 2, most used the GRADE 
approach (n=547) or its modified versions (AHRQ EPC approach in n=42, and Hayes Evidence-
Grading Guides in n=2). One study used the Spectrum’s Class of Evidence System, which grades the 
strength of the overall body of evidence with respect to each outcome based on precepts outlined by 
the GRADE Working Group and recommendations made by the AHRQ. The remaining 12 studies 
used the NHMRC body of evidence matrix (n=7) or the USPSTF approach (n=5). 
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TABLE 2: Inventory of prominent EGSs used in 2014 SRs and HTAs 

EGS name (description) Reports produced by or for each  
SR body or HTA agency 

GRADE approach (principally developed for QoE grading when 
conducting SRs as part of guideline development; however, its 
essential concepts are relevant to SRs used for other purposes) 

N=508 produced by CCGs 
N=21 produced by HQO 
N=5 produced by LBIHTA 
N=5 produced by VA ESP 
N=4 produced by NOKC 
N=1 produced by AVALIA-T 
N=1 produced by EunetHTA 
N=1 produced by KCE 
N=1 produced by SBU  

AHRQ EPC approach (a modified version of GRADE; conceptually 
similar to the GRADE system) 

N=35 produced by EPCs for AHRQ 
N=6 produced by VA ESP 
N=1 produced by ICER for WA HTA 

Hayes Evidence-Grading Guides (the process used for rating the 
quality of the accumulated evidence base is in alignment with 
methods recommended by the GRADE Working Group) 

N=2 produced by Hayes, Inc. for WA HTA 

Spectrum’s Class of Evidence System (incorporates principles 
outlined by the GRADE Working Group, and recommendations made 
by the AHRQ)  

N=1 produced by Spectrum Research Inc. 
for WA HTA 

NHMRC body of evidence matrix (considers the evidence base in 
terms of number of studies, level of evidence, and risk of bias, which 
are collectively a measure of strength of evidence, consistency of 
study results, clinical impact, and generalizability, and applicability of 
evidence) 

N=6 produced by AHTA for MSAC 
N=1 produced by ASERNEP-S for MSAC 

USPSTF (addresses similar characteristics as both of the GRADE 
and AHRQ EPC approaches) 

N=5 produced by EPCs for AHRQ 

AHRQ: Agency for Healthcare Research and Quality; AHTA: Adelaide Health Technology Assessment; ASERNIP-S: 
Australian Safety and Efficacy Register of New Interventional Procedures–Surgical; AVALIA-T: Galician Agency for 
Health Technology Assessment; CCGs: Cochrane Collaboration Groups; EPC: Evidence-based Practice Centers; 
EUnetHTA: European Network for Health Technology Assessment; GRADE: Grading of Recommendations, 
Assessment, Development and Evaluation; HQO: Health Quality Ontario; ICER: Institute for Clinical and Economic 
Review; KCE: Belgian Health Care Knowledge Centre; LBIHTA: Ludwig Boltzmann Institute for Health Technology 
Assessment; MSAC: Medical Services Advisory Committee; NHMRC: (Australian) National Health and Medical 
Research Council; NOKC: Norwegian Knowledge Centre for the Health Services; OCEBM: Oxford Centre for 
Evidence-based Medicine; QoE: quality of evidence; SBU: Swedish Council on Health Technology Assessment; 
USPSTF: United States Preventive Services Task Force; VA ESP: Veteran Affairs Evidence-based Synthesis 
Program; WA HTA: Washington State Health Care Authority Health Technology Assessment 

In eleven of the selected 2014 SRs, although their authors mentioned they planned to use the GRADE 
approach, they did not formally apply it in the end because: sufficient data were not included, the 
available evidence base was not suitable for meta-analysis, or due to discrepancy between outcomes of 
interest in the protocol and the reviewed studies’ outcomes. As a result, the evidence dimensions were 
applied to individual studies and were complemented with a narrative synthesis of the overall findings 
from the accumulated body of evidence. Their conclusive statements have been formulated based on 
the results of risk of bias, number and size of the included individual research studies, and consistency 
of their results. 

In the remaining 25 selected SRs, although their authors planned to use the GRADE approach, they 
did not perform a formal GRADE assessment in the end because they did not find any relevant 
research studies or evidence. 
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Most of the selected 2014 SRs or HTAs used the implemented EGSs to evaluate and grade the 
strength of the overall evidence base accumulated from studies of treatment effectiveness, and less 
frequently were the identified EGSs applied to grade the evidence base accumulated from studies 
reporting on diagnostic tests, prognostic, and/or screening technologies. 

5.2.2. Findings from the INAHTA survey 
Of the 50 members listed on INAHTA website in October 2017 when the survey was sent out, 12 
agencies/organizations responded, representing a 24% response rate. 

Eight of these 12 agencies reported using prominent EGSs regularly to formulate conclusions when 
conducting SRs and HTAs. Seven of these agencies use the GRADE approach and one agency uses 
the AHRQ EPC approach when conducting comprehensive SRs. In five agencies, the GRADE 
approach is applied for evidence suitable to all types of research questions, and two of these agencies 
also use the GRADE approach when conducting rapid reviews. Two of the seven agencies using the 
GRADE approach apply it to evidence from intervention and prognostic studies. The agency using 
the AHRQ EPC approach applies it to evidence relating to therapeutic, diagnostic, and complex 
interventions. 

In one of the agencies who responded to the survey, the Scottish Intercollegiate Guidelines Network 
(SIGN) and National Institute for Health and Clinical Excellence (NICE) approaches are applied 
when researchers conduct HTAs, and the GRADE method is applied in CPG development. 

The responses received from other three agencies suggest that they do not regularly use a formal 
system like the GRADE approach when conducting SRs and HTAs. These agencies use QA tools 
suggested by their internal guidance to formulate conclusions and ensure adequate certainty in their 
review conclusions. 

5.3. Results reported by the selected IRRT studies of prominent EGSs 
Three IRRT studies were selected. Two selected articles58, 77 reported results from two studies that 
examined the IRR of applying the GRADE approach to grade the QoE mostly related to therapeutic 
interventions in SRs. The other two selected articles74, 75 reported results from one IRRT study of 
applying the AHRQ EPC approach to grade the SoE related to therapeutic interventions in SRs. One 
article75 was identified as a multiple publication. The following commentary summarizes the results 
reported by the selected IRRT studies.58, 74, 75, 77 

5.3.1. Hartling et al. 
In 2012, Hartling and colleagues58 published the results from a cross-sectional descriptive study 
conducted to assess the reliability of the GRADE approach in assessing the QoE gathered in SRs. The 
aim was to assess IRR and identify areas of uncertainty that require further guidance in order to 
provide clarity for users, particularly for researchers conducting SRs. The GRADE approach was 
applied to three SRs that Hartling and colleagues conducted, which were broad in scope, focused on 
different clinical topics, and involved different types of interventions and outcomes; one included only 
RCTs, while the other two also included select non-randomized study (NRS) designs. 

All four raters who participated in the study had substantial experience and/or training in SR methods. 
Although all raters read and were familiar with guidance on applying the GRADE system, none of 
them undergone formal training in its use. For each SR, two raters graded the evidence independently 
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for outcomes selected a priori based on clinical importance by the team of investigators associated 
with each SR. 

The IRR across raters was assessed using kappa (k) statistics for each of the four main evidence 
domains (risk of bias, consistency, directness, and precision) and for the overall QoE (rated as high, 
moderate, low, or very low [or insufficient]). Agreement was categorized as poor (0.00), slight (0.01-0.20), fair 
(0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), or almost perfect (0.81-1.00). Kappa statistics could 
not be calculated when one or both raters in the pair always gave the same assessment for the domain. 
In these cases, Hartling and colleagues calculated the percent of assessments within the evidence 
domain/overall QoE grading for which the two raters agreed. 

The first SR focused on the use of steroids and bronchodilators for bronchiolitis and included 48 
RCTs. For this study, the evidence domain/overall QoE grading was done for six comparisons and 
four outcomes. The IRR was moderate (k=0.41) for risk of bias, almost perfect (k=0.84) for 
consistency, slight (k=0.18) for precision, and moderate (k=0.44) for the overall QoE (see Table 3). 
The kappa coefficient could not be calculated for directness, as one rater assessed all items as direct. 
Raters agreed in 41% of cases for directness. 

The second SR focused on the use of operative and non-operative interventions for rotator cuff tears 
and included 21 RCTs, six controlled clinical trials, and 39 cohort studies. The domain/overall QoE 
grading was done for 11 comparisons and four outcomes. The IRR was fair (k=0.37) for consistency 
and slight (k=0.19) for precision (see Table 3). The kappa coefficient could not be assessed for the 
other domains and for overall QoE. Raters agreed in 33% of cases for risk of bias, in 100% of cases 
for directness, and in 58% of cases for overall QoE. 

For the third SR, which focused on pain management interventions for hip fracture and included 65 
RCTs and 10 cohort studies, the domain/overall QoE grading was done for 12 comparisons and four 
outcomes. The IRR was slight (k=0.06) for risk of bias, substantial (k=0.79) for consistency, fair 
(k=0.21) for precision, and slight (k=0.18) for overall QoE (see Table 3). Raters agreed in 100% of 
cases for directness.  

The results reported by Hartling and colleagues suggest that the risk of bias and precision domains 
created the most inconsistency and challenges for the participating raters. As the authors stated, “one 
of the key challenges was how to integrate risk of bias or quality assessments of the individual studies,” 
which “was more straightforward for RCTs than for NRSs.”58 The precision domain consistently had 
low IRR estimates. Assessments of this domain “were particularly problematic when there was no 
meta-analysis available as there was no confidence interval around a single estimate to determine the 
inclusion or exclusion of no effect or important benefit or harm.”58 Assessment of precision was also 
difficult “when multiple meta-analyses were available for a given outcome due to differences in how an 
outcome was measured across studies.”58 The directness and consistency domains “were more 
straightforward (although still had substantial disagreement at times).”58 

Hartling and colleagues also found inconsistencies in their “approach to upgrading and downgrading 
as well as the extent of upgrading and downgrading”58 when assessing the overall QoE. “There were 
discrepancies between reviewers in the bottom threshold of overall quality: some reviewers felt that if 
there was some evidence (even from one study), the overall quality should be rated ‘low’, while ‘very 
low’ (alternatively referred to as ‘insufficient’) should be reserved for cases where there was no 
evidence at all.”58 
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Based on their results, Hartling and colleagues concluded: “As researchers with varied levels of training 
and experience use GRADE, there is risk for variability in interpretation and application. This study 
shows variable agreement across the GRADE domains, reflecting areas where further guidance is 
required.”58 

TABLE 3: Kappa statistics for IRR among raters in Hartling et al. 

Domain/QoE SR 1 
k or percent agreement 

SR 2 
k or percent agreement 

SR 3 
k or percent agreement 

Risk of bias 0.41 moderate 33% n/a 0.06 slight 

Consistency 0.84 almost perfect 0.37 fair 0.79 substantial 

Directness 41% n/a 100% n/a 100% n/a 

Precision 0.18 slight 0.19 slight 0.21 fair 

Overall QoE 0.44 moderate 58% n/a 0.18 slight 

Source: Hartling et al.58 
IRR: inter-rater reliability; k: kappa statistic; n/a: not available; QoE: quality of evidence; SR: systematic review 

5.3.2. Mustafa et al. 
In 2013, Mustafa and colleagues77 reported findings from a study conducted to evaluate the IRR of 
using the GRADE approach for assessing QoE gathered in SRs. The aim was to advance knowledge 
about the reliability of the GRADE system in assessing QoE and to inform the development of 
training materials and further refine the GRADE approach. The investigators selected four well-
conducted and well-reported Cochrane SRs (according to quality assessment using the Assessment of 
Multiple Systematic Reviews [AMSTAR] tool) with four different outcomes in each review. These SRs 
were chosen to ensure variability in clinical and public health areas, in study design, and in the QoE 
across the eight domains in the GRADE system. 

Mustafa and colleagues used a crossed design, where all raters who participated in the study evaluated 
all outcomes in all selected SRs. Fifteen members of the GRADE Working Group and 10 students 
from the Health Research Methodology (HRM) graduate program in the Faculty of Health Sciences 
at McMaster University (Hamilton, Ontario, Canada) volunteered to serve as raters and completed 
the assessment of all 16 (4 x 4) outcomes. The expertise of the GRADE Working Group members 
varied from “methodological experts who lead the field to those with less experience in preparing 
GRADE evidence summaries.”77 HRM students were exposed to the GRADE method during a 
required course, and those involved in this study were required to have also completed a SR course 
during which they used the GRADE system to assess QoE.  

Initially, the raters performed independently as individual raters and, after submitting their evaluations 
using a visual analogue scale (VAS), they were asked to grade the QoE per outcome using the 
GRADE system. Then they were asked to determine the overall QoE across outcomes based on their 
assessment of the QoE per outcome. When individual raters submitted their QoE judgements, they 
were randomly paired with another rater and each pair was asked to discuss their independent rating 
and submit a consensus rating. Individual raters and pairs of raters worked independently from other 
raters who evaluated the same bodies of evidence. The investigators and data analysts were blinded to 
the identity of the raters, except for one of the investigators who held the randomization code and was 
not involved in data analysis. 
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All raters had access to the help file of GRADEpro software, and were required to complete two 
calibration exercises designed to review the GRADE process and identify technical difficulties (similar 
to exercises used in a GRADE training workshop), in which raters evaluated the QoE for 10 
outcomes from two SRs. Then, independent raters and pairs of raters evaluated the body of evidence 
published in the selected four SRs. The raters were asked to judge the overall QoE for each of the 16 
outcomes as either very low, low, moderate, or high. 

The primary statistical analysis for IRR was based on intraclass correlation coefficient (ICC) statistics 
for GRADE ratings. Agreement was categorized as slight (0.01-0.20), fair (0.21-0.40), moderate (0.41-
0.60), substantial (0.61-0.80), or almost perfect (>0.80). The secondary analysis for IRR was based on 
assessing ICC statistics for the VAS ratings. Mustafa and colleagues compared IRR of individual raters 
versus consensus rating for the GRADE approach, and performed the analysis separately for the 
HRM students and for the GRADE Working Group members. 

The results reported for the GRADE approach showed higher IRR than a global rating using VAS 
when two individual raters evaluated the overall QoE (see Table 4). The IRR estimates of the VAS was 
0.31 (95% confidence interval [CI]: 0.21, 0.42) among HRM students and 0.27 (95% CI: 0.19, 0.37) 
among the GRADE Working Group members. The IRR estimates of the GRADE approach showed 
substantial agreement and were similar among GRADE Working Group members and HRM students 
at 0.72 (95% CI: 0.63, 0.79) and 0.66 (95% CI: 0.56, 0.75), respectively. According to Mustafa and 
colleagues, the two calibration exercises significantly improved IRR for the HRM students (GRADE-
naive group) from 0.11 (95% CI: 0.05, 0.19) to 0.66 (95% CI: 0.56, 0.75), whereas the agreement 
improved only slightly for the GRADE Working Group members (who were more familiar with the 
GRADE approach) from 0.62 (95% CI: 0.52, 0.71) to 0.72 (95% CI: 5 0.63, 0.79). 

The IRR estimates of the GRADE approach further increased when three or four raters assessed the 
overall QoE. 

However, the IRR of the GRADE approach did not improve when the overall QoE was assessed 
through a consensus rating. The IRR when pairs of raters evaluated the body of evidence and reached 
consensus was 0.51 (95% CI: 0.38, 0.63) and 0.47 (95% CI: 0.35, 0.58) among the HRM students and 
GRADE Working Group members, respectively.  

Based on their analyses, Mustafa and colleagues concluded: “In summary, the results of this study 
support the presumption that using the GRADE approach is more reliable than intuitive judgements 
when assessing QoE about outcomes of health care interventions. Our findings support the notion 
that two individual raters without reaching consensus are sufficient to reliably assess the QoE using 
the GRADE approach.”77 
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TABLE 4: ICC statistics for IRR among raters in Mustafa et al. 

System Raters 
ICC coefficient (95% CI) 

2 individual raters 3 individual raters 4 individual raters 

GRADE GWG 0.72 (0.63, 0.79) substantial 0.80 (0.73, 0.86) substantial 0.84 (0.78, 0.89) almost perfect 

HRM 0.66 (0.56, 0.75) substantial  0.74 (0.65, 0.81) substantial 0.79 (0.71, 0.85) substantial 

VAS 
without 
GRADE 

GWG 0.27 (0.19, 0.37) fair 0.36 (0.26, 0.46) fair 0.42 (0.32, 0.52) moderate 

HRM 0.31 (0.21, 0.42) fair 0.41 (0.30, 0.52) moderate 0.47 (0.36, 0.58) moderate 

Source: Mustafa et al.77 
CI: confidence interval; GRADE: Grading of Recommendations, Assessment, Development and Evaluation; GWG: 
GRADE Working Group; HRM: Health Research Methodology (McMaster University graduate program); ICC: 
intraclass correlation coefficient; IRR: inter-rater reliability; VAS: visual analogue scale 

5.3.3. Berkman et al. 
Also in 2013, Berkman and colleagues74, 75 reported on an evaluation of the IRR of the AHRQ EPC 
approach9 for grading SoE when conducting SRs. The primary goal was to determine whether 
different teams of experienced EPC reviewers would reach similar conclusions on the SoE when 
presented with the same information about studies included in a comparative effectiveness review. The 
secondary goal was to gain a greater understanding of the relative role of each of the domains 
evaluated in developing a SoE grade when using the AHRQ EPC approach.  

Berkman and colleagues used data from two published comparative effectiveness reviews on two 
medical indications and drug treatments to design 10 exercises. The evidence base included in the 10 
exercises did not lend itself to meta-analysis. because in the included studies: 1) outcomes had been 
evaluated with different measures or for different periods, 2) there was incomplete or inadequate 
reporting of information on evidence domains, 3) sample sizes or other aspects of evaluated 
populations differed, or 4) evidence came from RCTs and observational studies. All 10 exercises 
included RCTs, and six of them also included one or more observational studies (encompassing non-
randomized trials, cohort, cross-sectional, and case-control studies). Only one exercise included results 
from a meta-analysis. The study team specified five positive outcomes (benefits) and five harms 
(adverse effects) of the therapies under examination. 

Twenty-two raters (11 pairs) participated in the study: two from the AHRQ and 20 from nine EPCs. 
Each independent rater (at a given organization) was paired with a colleague at that institution. All 
raters were experienced in conducting SRs and all except two had participated in SoE assessments. 
Initially, each rater independently completed each of the 10 exercises, then the pair reconciled their 
independent responses through consensus or mediation by a third individual. For each exercise, the 
raters were asked to score the four required domains (risk of bias, consistency, directness, and 
precision) separately for RCTs and observational studies. Then, they used these domain-specific scores 
to determine a grade for the overall SoE for each outcome. Each rater was also asked to assess the 
difficulty of grading each domain in each exercise and to comment on any exercise. 

Berkman and colleagues calculated two summary statistics to describe agreement among raters and 
their difficulty in making each grading. The alternative chance-correlated coefficient (AC1 statistic, 
ranging from -1.00 to 1.00) was calculated to measure the agreement on the rating score among all 
raters across all exercises. Another statistic was used to measure agreement among raters to describe 
the difficulty in determining the appropriate rating. 
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To assist in interpreting the AC1 statistic, Berkman and colleagues adopted a scale used for 
interpreting the kappa statistic and characterized the AC1 agreement as follows: less than chance (<0), 
slight (0.01-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), and almost perfect (0.81-0.99). 
The two main outcomes examined were the actual SoE grade and the level of agreement on the SoE 
grade. In subgroup analyses, the study team examined whether domain scores and SoE grades differed 
for clinical condition, type of outcome (benefit versus harm), professional training of the rater 
(physician versus non-physician), years of experience in conducting SRs, and years of experience in 
grading SoE. They also examined changes in each independent rater’s domain scores and in SoE 
grades after reconciliation with his or her partner. 

The independent rater IRR for domain scores varied considerably from substantial for the RCT risk of 
bias and directness domains (AC1=0.67 and AC1=0.73, respectively) to slight for the observational 
study risk of bias domain (AC1=0.11) (see Table 5). Agreement on all other domains was either 
moderate or fair. Agreement was greater for RCT domains than for observational study domains 
(except the precision domain). However, only one comparison reached statistical significance. This 
occurred for the risk of bias domain, as shown by the non-overlapping confidence intervals.  

For the precision domain, the agreement across independent raters for both RCTs and observational 
studies was only fair (AC1=0.23 and AC1=0.31, respectively). The raters raised similar concerns about 
both types of study designs and identified the need for greater guidance to direct their judgements 
when they could not rely on a quantitative synthesis (for example, meta-analysis) and faced such 
problems as statistical significance expressed through p-values but not confidence intervals, a variety of 
differently measured outcomes, and non-significant findings. Of all the domain scoring decisions, 
raters were most likely to have considered scoring precision to be difficult (18% of RCT and 15% of 
observational study decisions). Few raters considered scoring other domains to be difficult. 

Based on generally poorer IRR estimates, Berkman and colleagues concluded that domain assessments 
for observational studies were more problematic than for RCTs: “The particularly low agreement 
(slight) in relation to the risk of bias assessment of observational studies most likely relates to reviewers 
not receiving sufficient guidance concerning the criteria the project comparative effectiveness review 
teams had originally used for determining the quality of the studies and the different methodological 
approaches of the reviewers themselves.”75 

Agreement for domain scores across reconciled pairs of raters was as good as or better than it was 
across independent raters. Agreement on scores for RCTs was substantial for risk of bias, consistency, 
and directness domains (AC1=0.65, AC1=0.70, and AC1=0.78, respectively). Agreement on precision 
scores, although poorer than for the other domains, improved to moderate (AC1=0.47) for pairs of 
raters. Agreement on scores for observational studies across pairs of raters also improved in all 
domains except precision, and agreement was substantial only for the directness domain (AC1=0.78). 

According to Berkman and colleagues, the direction of change in grading scores when a pair of raters 
had to reconcile their original scores “was inconsistent across domains. That is, they were reconciled to 
be better or worse in no obvious pattern.”74 Based on these findings, the investigators concluded “that 
the reconciliation process is a critical step in domain scoring.”74 

Berkman and colleagues found that raters with greater experience in conducting SRs and those with 
greater experience in evaluating and grading SoE were more likely to agree on domain scores.75 Raters 
with less experience in conducting SRs and in evaluating SoE were more likely to agree on the overall 
SoE grades than raters with greater experience. Investigators found few differences in agreement based 
on the rater’s type of academic training. 
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The level of agreement on overall SoE grades among independent raters was generally poorer than for 
domain scores and did not reflect agreement on the domain scores from which they were intended to 
be derived. Overall IRR was slight and it was not appreciably better when limited to the exercises that 
included only RCTs (AC1=0.22, fair) as compared with all exercises (AC1=0.20, slight). The 
percentage of raters who found grading SoE to be difficult (20%) was higher than that of raters who 
found scoring any individual domains difficult.74 Neither agreement on domain scores nor agreement 
about the level of difficulty in evaluating particular domains predicted the overall SoE grades.  

Across raters, combining evidence from RCTs and observational studies into the final SoE grade was 
found to be problematic and was not done uniformly.74 When evidence was limited to RCTs, SoE 
grades of moderate or high were related to RCTs domain scores being considered consistent and 
precise.74, 75 According to Berkman and colleagues, the inclusion of observational studies in addition to 
RCTs in an exercise was a strong predictor of a poorer overall SoE grade. The participants “seemed to 
indicate that they found the body of evidence to be more problematic to assess when these 
nonexperimental study designs were included. They expressed uncertainty concerning how to integrate 
findings from observational studies to support findings from RCTs.”74 

Agreement on overall SoE grades across reconciled pairs of raters, compared with agreement for 
independent raters, improved from slight to fair across all exercises. Agreement remained fair across 
exercises with only RCT evidence (AC1=0.30). According to Berkman and colleagues, “the final 
strength of evidence grades that needed to be reconciled were no more likely to be changed to either a 
better (higher) or a worse (lower) grade (data not shown).”74  

Based on their findings, these authors concluded: “Interrater reliability was highly variable for scoring 
strength of evidence domains and combining scores to reach overall strength of evidence grades. 
Future research can help in establishing improved methods for evaluating these complex bodies of 
evidence.”74 

TABLE 5: AC1 statistics for IRR among raters in Berkman et al. 

Domain/SoE Study design 
(number of exercises) 

Agreement across independent 
raters: AC1 (95% CI) 

Agreement across reconciled 
pairs of raters: AC1 (95% CI) 

Risk of bias RCT (10) 0.67 (0.61, 0.73) substantial 0.65 (0.56, 0.73) substantial 

Observational (6) 0.11 (0.05, 0.18) slight 0.22 (0.13, 0.32) fair 

Consistency RCT (10) 0.51 (0.34, 0.67) moderate 0.70 (0.51, 0.90) substantial 

Observational (6) 0.40 (0.13, 0.66) fair 0.55 (0.22, 0.89) moderate 

Directness RCT (10) 0.73 (0.60, 0.87) substantial 0.78 (0.64, 0.92) substantial 

Observational (6) 0.48 (0.32, 0.64) moderate 0.78 (0.52, 1.02) substantial 

Precision RCT (10) 0.23 (0.11, 0.35) fair 0.47 (0.17, 0.77) moderate 

Observational (6) 0.31 (0.06, 0.56) fair 0.38 (0.06, 0.70) fair 

SoE All exercises (10) 0.20 (0.16, 0.25) slight 0.24 (0.14, 0.34) fair 

RCT only (4) 0.22 (0.17, 0.28) fair 0.30 (0.17, 0.43) fair 

Source: Berkman et al.74, 75 
AC1: alternative chance-correlated coefficient; CI: confidence interval; IRR: inter-rater reliability; RCT: randomized 
controlled trial; SoE: strength of evidence 
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5.3.4. Summary 
The IRR estimates reported by the available IRRT studies58, 74, 75, 77 varied from slight to almost perfect 
for the domain and overall QoE/SoE grading scores obtained by using the GRADE or AHRQ EPC 
approaches. These results suggest that raters with different levels of training in and understanding of 
how to apply these prominent EGSs might come to different conclusions about the effect estimates of 
the healthcare technologies of interest when evaluating the same body of evidence. The agreement for 
the domain and overall QoE/SoE grades has been problematic when the evaluated research studies 
had different methodological strengths and weaknesses, used different or incompatible outcome 
measures, or did not clearly report their results. 

A potential limitation of the selected IRRT studies58, 74, 75, 77 is that the raters applied the GRADE and 
AHRQ EPC approaches on completed SRs. The raters based their domain scoring and overall 
QoE/SoE grading on the data reported in the completed SRs rather than as part of the process of 
conducting a SR, which might have changed the estimated agreement. Another potential limitation is 
that these SRs were not randomly selected. 

6. Discussion 
The HTA partners in Alberta conduct SRs for STE projects requested by the provincial mechanism 
for introducing and diffusing publicly funded healthcare technologies. Their mission is to provide 
timely, relevant, and rigorously derived, evidence-based information to local decision-makers. 
However, they are not involved directly in the decision-making process. A uniform, transparent, user-
friendly, validated, and reliable prominent EGS that has scientific credibility, is supported by most 
experts and stakeholders, and can be efficiently applied to the various types of evidence routinely 
gathered when conducting SRs would meet their needs of clearly and uniformly communicating to 
end-users their confidence in the SR conclusions. A consistent approach is highly desirable to ensure 
adequate certainty in the SR findings and facilitate their use to inform decisions in health care. 

Building on this foundation, this study used a systematic approach to identify the prominent EGSs 
that have been used in SR and HTA practice and compare them in terms of their IRR. Our results 
indicate a variable level of uptake of EGSs in SR and HTA practice. Less than half (48.6%) of the 
identified 2014 SRs and HTAs conducted to evaluate effects of healthcare technologies used EGSs 
and incorporated QoE/SoE statements in their conclusions. Most of these studies (90.6%) used the 
GRADE approach, and 93% of them were produced by Cochrane Collaboration Groups. Forty-two 
of the identified 2014 SRs and HTAs (7%) used the AHRQ EPC version of the GRADE approach, 
and most of them (n=35) were produced by EPCs for the AHRQ. The NHMRC body of evidence 
matrix and the USPSTF approach were also used, though much less frequently (in seven and five 
studies, respectively). 

The results from the INAHTA survey showed a slightly different pattern. Eight of the 12 INAHTA 
members who responded to the survey questions (67%) stated they routinely use a prominent EGS 
when conducting SRs. Seven used the GRADE system (87.5%) and one used the AHRQ EPC 
approach (12.5%). 

All these approaches use the criteria identified by experts in SR methodology as important for grading 
the strength of a body of evidence and emphasize applying a systematic, structured, and transparent 
method for evidence grading. Among them, the GRADE approach emerged as the most popular 
system with the greatest international recognition and support. 
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However, the application of either of these approaches is complex and requires explicit and detailed 
guidance to ensure transparency and consistency in grading the domains considered and the overall 
QoE/SoE.6, 7, 13, 14, 19-21, 30, 33, 34, 50, 61 Clinical and methodological expertise as well as specific training in the 
use of these tools are required and recommended. Potential limitations are also connected to their 
applicability to various types of evidence and to different or less traditional research questions. 
Moreover, concerns have been raised about the lack of information on the validity of these EGSs. 

IRR evidence was found only for the GRADE and AHRQ EPC approaches. The available IRRT 
studies58, 74, 75, 77 reported variability in the application of both of the GRADE and AHRQ EPC 
approaches for domain and overall QoE/SoE grading, even when used by raters familiar with these 
methods. The results suggest a risk for misuse and misinterpretation of these approaches when applied 
by raters with different levels of training and competence. The authors of these studies identified the 
clarity and comprehensiveness of the guidance on how to apply these approaches and the raters’ 
judgement and expertise as potential factors worth examining in order to understand what influences 
the levels of inter-rater agreement on domain and overall QoE/SoE grades. 

It is important to note here that the available IRRT studies58, 74, 75, 77 were conducted in earlier phases of 
the GRADE and AHRQ EPC approaches, when detailed guidance, supporting tools, and so forth 
were not properly developed. Since then, GRADE and AHRQ EPC experts explored ways to address 
ongoing challenges in formal evidence grading and to offer the users of these two methods a 
coordinated model for grading the strength of a body of evidence. The increasing use of and 
familiarity with these methods and the refinements and modifications of these approaches could have 
increased the understanding of the evaluated domains, which might have improved their 
reproducibility and consistency.  

The available IRRT studies58, 74, 75, 77 assessed the agreement in applying the GRADE and AHRQ EPC 
approaches mostly for grading bodies of evidence related to therapeutic interventions evaluated in 
RCTs and observational studies (including non-randomized trials, cohort, cross-sectional, and case-
control studies). The consistency of applying these approaches for other research questions and types 
of evidence has not been robustly explored. 

Inter-rater agreement is important when considering prominent EGSs. If evidence grading using the 
available tools is not consistent across different research groups, results have implications for decision-
making since different SR conclusions can be reached depending on the raters reviewing and analyzing 
the same body of evidence. Translation of research findings into SR conclusions is compromised when 
a body of evidence is graded inaccurately or not fully understood by researchers using unreliable 
EGSs. When flawed SR conclusions inform decision-making, the resulting decisions are flawed too, 
and individuals are denied the right to make informed decisions about healthcare technologies. 

Researchers in the SR and HTA practice need to be aware of the potential limitations associated with 
the available prominent EGSs as well as the work still needed to provide better and clearer guidance 
on how to use them. Future efforts may focus on generating evidence of their consistency for all 
clinical and policy topics they are currently applied to. Future efforts may also focus on developing 
new tools or modifying the existing ones so they can be applied easily and efficiently to a wider range 
of research questions and types of evidence. 

6.1. Strengths and limitations 
The strength of this study is that it used a comprehensive and inclusive literature search that included 
electronic databases, agency and organization websites, and grey literature. However, due to the scope 
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of this study and because of resource constraints, there are inherent limitations and its findings and 
conclusions should be interpreted with caution. 

The project was initiated in November 2013 and completed in April 2018. The work on this project 
was interrupted several times during this period due to a shift in the IHE HTA program’s priorities 
and resource limitations. 

The inventory of prominent EGSs used in the SR and HTA practice relies heavily on a review of SRs 
and HTAs published between 1 January and 31 December 2014, inclusively. In January 2015, it was 
decided to use a convenience sample of SRs and HTAs published in 2014 and stratified by source to 
capture a range of organizations and approaches. As a result, the inventory of prominent EGSs 
gathered in this report may not capture the developments that might have occurred in this area since 
2014. The inventory of prominent EGSs should be updated to ensure that any recent systems or 
modifications to the existing systems are captured, and to gather more specific details about these 
approaches. 

In an attempt to update the information provided by the inventory of prominent EGSs, a survey of 
INAHTA members was conducted in October 2017. However, of the 50 INAHTA members, only 12 
HTA agencies responded, representing a response rate of 24%. Although the organizations that 
received the survey represented a diverse international population of HTA agencies, because the 
survey was only provided in English, it is possible that questions were misinterpreted by respondents 
whose first language was not English. However, the survey results presented the most up-to-date 
information about the prominent EGSs currently used by the HTA community. 

The review of the selected studies was limited to full-text reports written in English that could be 
accessed free of charge. Inclusion of SRs and HTAs that have been excluded for these reasons could 
have resulted in potentially different findings. Full-text reports were included because abstracts provide 
insufficient details to allow a rich summary and comparison of the study results. The authors of the 
abstract-only publications were not contacted for details about their studies. 

Only one reviewer performed the study selection, and data extraction and summary. 

The methodological quality of the selected IRRT studies was not assessed to determine the validity of 
their findings and to identify those that should have been given more weight in the overall summary of 
results. Confidence intervals were not calculated when they were not reported in the selected IRRT 
studies. 

7. Conclusions 
Validated and consistent prominent EGSs can play a critical role in whether and how research findings 
eventually are translated into practice and policy. Our results indicate a variable level of uptake of 
prominent EGSs in HTA practice. The GRADE and AHRQ EPC approaches are the most 
commonly used. It seems that the interest in applying the available prominent EGSs is by national and 
provincial bodies who commission multiple research units to conduct SRs and HTAs. 

The reviewed literature indicates that the GRADE and AHRQ EPC approaches require further 
modifications to improve and increase IRR agreements. According to results reported by the available 
IRRT studies, these EGSs are susceptible to misuse that allows individual researchers to grade the 
same body of evidence differently. The performance of these complex approaches has not been 
robustly explored in terms of IRR when applied to all research questions and types of evidence they 
currently address. 
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Although the GRADE approach has been widely accepted by guideline developers and the Cochrane 
Collaboration, results from IRR studies suggest that researchers using this system and the other 
available prominent EGSs should be aware of their potential limitations and how they may ultimately 
impact whether SR or HTA conclusions are used to inform practice and policy decisions in health 
care. If evidence grading using these tools is not consistent across different research groups, results 
have implications for the decisions they inform. 

Improved guidance on how to consistently apply the available prominent EGSs and new tools or 
modifications to the existing tools to address different research questions and types of evidence are 
needed.  
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APPENDIX A: Literature search strategy 
TABLE A.1: Search strategy used to identify relevant literature 

Database Edition or date 
searched Search terms†† 

Searches to identify HTAs and SRs published in 2014 

a) Database searches 

Health Technology 
Assessment Database 
CRD Version 

22 Jan 2015 
Results: 780 

Results for: ((*)) and (Full publication record:ZDT) IN HTA 
FROM 2014 TO 2014 

Cochrane Database of 
Systematic Reviews 

22 Jan 2015 
Results: 888 

‘Strength or rigor or standards or authority or validity or 
rating or grade or grading or score or scoring or checklist 
or checklists or "check list" or "check lists" or measure or 
measuring or assessing or assess or apprais* and quality 
or evidence or recommend* or tool or toolkit or method or 
critical* and apprais* or ((hierarch* or level* or rank*) and 
evidence) or AHRQ or MSAC or "Medical Services 
Advisory Committee" OR EGAPP OR USPTO , Publication 
Year from 2014 in Cochrane Reviews'  

PubMed Books Database 12 Jun 2015 
Results (restricted to 

2014): 450 

Search (systematic[sb] AND (("2012/01/01"[PDat] : 
"2015/12/31"[PDat]))) AND (((agency[Author] OR 
committee[Author] OR group[Author] OR institute[Author] 
OR centre[Author] OR center[Author] OR program*[Author] 
OR university[Author] OR association[Author] OR 
society[Author] OR council[Author] OR quality[Author] OR 
authority[Author] OR national[Author] OR 
department[Author] OR organization[Author] OR 
organisation[Author] OR NIHR[Author] OR NHS[Author] 
OR Academy[Author] OR academies[Author])) OR 
(agency[Publisher] OR committee[Publisher] OR 
group[Publisher] OR institute[Publisher] OR 
centre[Publisher] OR center[Publisher] OR 
program*[Publisher] OR university[Publisher] OR 
association[Publisher] OR society[Publisher] OR 
council[Publisher] OR quality[Publisher] OR 
authority[Publisher] OR national[Publisher] OR 
department[Publisher] OR organization[Publisher] OR 
organisation[Publisher] OR NIHR[Publisher] OR 
NHS[Publisher] OR Academy[Publisher] OR 
academies[Publisher]))  

NCBI Bookshelf 
www.ncbi.nlm.nih.gov/book  

12 Jun 2015 
Results (restricted to 

2014): 311 

"systematic review" OR "health technology assessment" 
AND (2014 : 2014[PubDate]) 

b) Manual searches of HTA agency sites  

Canadian HTA Agency Sites 

CADTH 
Cadth.ca 

14 Dec 2017 
Results: 0 

Browsed HTA reports 

Health Quality Ontario 
(formerly OHTAC)  
www.hqontario.ca/Evidenc
e-to-Improve-Care  

14 Dec 2017 
Results: 20 

Browsed 2014 reports 

https://www.ncbi.nlm.nih.gov/book
http://cadth.ca/
http://www.hqontario.ca/Evidence-to-Improve-Care
http://www.hqontario.ca/Evidence-to-Improve-Care
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Database Edition or date 
searched Search terms†† 

INESSS 
www.inesss.qc.ca/en/publi
cations/publications.html  

14 Dec 2017 
Results: 19 

Browsed 2014 reports 

Institute of Health 
Economics 
www.ihe.ca/publications  

14 Dec 2017 
Results: 5 

Selected Publications 
Restricted to Health Technology Assessments/Systematic 
Reviews, overviews and Rapid Reviews and Year 2014  

Newfoundland & Labrador 
Centre for Applied Health 
Research – Contextualized 
Health Research Synthesis 
Program (CHRSP) 
www.nlcahr.mun.ca/CHRS
P/  

14 Dec 2017 
Results: 4 

Browsed Completed Reports 

Technology Assessment 
Unit of the MUHC  
www.mcgill.ca/tau/publicati
ons/  

14 Dec 2017 
Results: 2 

Selected TAU reports > 2014 reports 

Toronto Health Economics 
and Technology 
Assessment (THETA) 
Collaborative 
theta.utoronto.ca/  

14 Dec 2017 
Results: 5 

Browsed 2014 Assessments 

Austrialian HTA Agencies 

Adelaide Health 
Technology Assessment 
(AHTA) 
www.adelaide.edu.au/ahta/
pubs/reportsmonographs/  

14 Dec 2017 
Results: 6 

Browsed 2014 Reports and Monographs 

Australian Safety and 
Efficacy Register of New 
Interventional Procedures 
– Surgical (ASERNIP-S) 
www.surgeons.org/for-
health-
professionals/audits-and-
surgical-research/asernip-
s/publications/  

14 Dec 2017 Browsed 2014 Systematic reviews (1 results) 
Browsed 2014 Rapid Reviews (5 results) 

MonashHealth – Centre for 
Clinical Effectiveness 
(CCE) 
www.monashhealth.org/pa
ge/CCE_publications  

14 Dec 2017 
Results: 0 

Browsed publications 

European HTA Sites 

EUnetHTA – European 
Network for Health 
Technology Assessment 
eunethta.eu/joint-
assessments  

14 Dec 2017 
Results: 2 

Browed 2012-2015 Joint Assessments 

https://www.inesss.qc.ca/en/publications/publications.html
https://www.inesss.qc.ca/en/publications/publications.html
https://www.ihe.ca/publications
http://www.nlcahr.mun.ca/CHRSP/
http://www.nlcahr.mun.ca/CHRSP/
http://www.mcgill.ca/tau/publications/
http://www.mcgill.ca/tau/publications/
http://theta.utoronto.ca/
https://www.adelaide.edu.au/ahta/pubs/reportsmonographs/
https://www.adelaide.edu.au/ahta/pubs/reportsmonographs/
https://www.surgeons.org/for-health-professionals/audits-and-surgical-research/asernip-s/publications/
https://www.surgeons.org/for-health-professionals/audits-and-surgical-research/asernip-s/publications/
https://www.surgeons.org/for-health-professionals/audits-and-surgical-research/asernip-s/publications/
https://www.surgeons.org/for-health-professionals/audits-and-surgical-research/asernip-s/publications/
https://www.surgeons.org/for-health-professionals/audits-and-surgical-research/asernip-s/publications/
http://www.monashhealth.org/page/CCE_publications
http://www.monashhealth.org/page/CCE_publications
http://eunethta.eu/joint-assessments
http://eunethta.eu/joint-assessments
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Database Edition or date 
searched Search terms†† 

United Kingdom HTA Sites 

National Institute for Health 
and Care Excellence 
(NICE) Guidance – 
Technology Appraisals 
www.nice.org.uk/guidance/
published?type=ta  

14 Dec 2017 
Results: 28 

Filter by last updated date: Jan 2014-Dec 2014 

Health Information and 
Quality Authority, Ireland 
www.hiqa.ie/reports-and-
publications/health-
technology-assessments  

14 Dec 2017 
Results: 8 

Browsed 2014 Health Technology Assessments 

United States HTA Sites 

Agency for Healthcare 
Research and Quality 
(AHRQ) 
www.ahrq.gov/research/fin
dings/index.html  

14 Dec 2017 
Results: 17 

Selected 2014 Publication Date 
Type: 
Evidence Reports (6 results) 
Technology Assessment Program Reports (2 results)  
U.S. Preventive Services Task Force Evidence Syntheses 
(9 results) 

Veterans Affairs (VA) 
Evidence-based Synthesis 
Program (ESP) 
www.hsrd.research.va.gov/
publications/esp/reports.cf
m  

14 Dec 2017 
Results: 17 

Browsed 2014 Evidence-based Synthesis Program 
Reports > Published reports 

Washington State Health 
Care Authority – Heath 
Technology Assessment 
Program 
www.hca.wa.gov/about-
hca/health-technology-
assessment/health-
technology-reviews  

14 Dec 2017 
Results: 4 

Browsed 2014 Health Technology Reviews 

Searches to identify IRRT studies 

Ovid MEDLINE(R) In-
Process & Other Non-
Indexed Citations and Ovid 
MEDLINE(R) (1946 to 
Present) 

10 Jan 2014 
Results: 890 

Update: 18 Jun 2015 
Results: 191 

Update: 27 Sep 2017 
Results: 428 

1. ((interrater or inter-rater) adj3 (reliab* or test* or 
agree*)).ti,ab. 
2. (reliab* adj2 test*).ti,ab. 
3. exp Observer Variation/ 
4. exp Reproducibility of Results/ 
5. "Bias (Epidemiology)"/ and research design/ 
6. or/1-5 
7. ((Strength or rigor or standards or authority or validity or 
rating or grade or grading or score or scoring or checklist 
or checklists or "check list" or "check lists" or measure or 
measuring or assessing or assess or apprais*) adj5 
(quality or evidence or recommend* or tool or toolkit)).ti,ab. 
8. ((hierarch* or level* or rank*) adj2 evidence).ti,ab. 
9. (critical* adj2 apprais*).ti. 
10. or/7-9 
11. 6 and 10 
12. meta-analysis.pt. 

https://www.nice.org.uk/guidance/published?type=ta
https://www.nice.org.uk/guidance/published?type=ta
https://www.hiqa.ie/reports-and-publications/health-technology-assessments
https://www.hiqa.ie/reports-and-publications/health-technology-assessments
https://www.hiqa.ie/reports-and-publications/health-technology-assessments
https://www.ahrq.gov/research/findings/index.html
https://www.ahrq.gov/research/findings/index.html
https://www.hsrd.research.va.gov/publications/esp/reports.cfm
https://www.hsrd.research.va.gov/publications/esp/reports.cfm
https://www.hsrd.research.va.gov/publications/esp/reports.cfm
https://www.hca.wa.gov/about-hca/health-technology-assessment/health-technology-reviews
https://www.hca.wa.gov/about-hca/health-technology-assessment/health-technology-reviews
https://www.hca.wa.gov/about-hca/health-technology-assessment/health-technology-reviews
https://www.hca.wa.gov/about-hca/health-technology-assessment/health-technology-reviews
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Database Edition or date 
searched Search terms†† 

13. (meta-anal$ or metaanal$).mp. 
14. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 
overview$)).mp. 
15. ((systematic$ adj3 review$) or (systematic adj3 
overview$)).mp. 
16. ((methodologic adj3 review$1) or (methodologic adj3 
overview$)).mp. 
17. (integrat$ adj5 research).mp. 
18. (quantitativ$ adj3 synthes$).mp. 
19. review literature as topic.sh. 
20. (hta$ or health technology assessment$ or biomedical 
technology assessment$).mp. 
21. technology assessment, biomedical/ or biomedical 
technology assessment/ 
22. exp evidence-based medicine/ 
23. or/12-22 
24. 11 and 23 

PubMed 
1946 to present 

19 Dec 2013 
Results: 35 

Update: 21 Jan 2015 
Results: 20 

Update: 16 Oct 2017 
Results: 72 

((rating[tiab] OR grade[tiab] OR grading[tiab] OR 
score[tiab] OR scoring[tiab] OR checklist[tiab] OR 
checklists[tiab] OR measure[tiab] OR measuring[tiab] OR 
assessing[tiab] OR assess[tiab]) AND ("level of 
evidence"[tiab] OR "levels of evidence"[tiab] OR "hierarchy 
of evidence"[tiab] OR "hierarchies of evidence"[tiab])) AND 
((interrater reliability) OR (reliability test*)) 

9 Dec 2013 
Results: 9 

Update: 21 Jan 2015 
Results: 1 

evidence grading AND interrater reliability 

28 Nov 2013 
Results: 48 

Update: 21 Jan 2015 
Results: 10 

(rating OR system) AND strength AND evidence AND 
reliability 

EBM Reviews – Cochrane 
Methods Database 
January 2014 

10 Jan 2014 
Results: 82 

Update: 21 Jan 2015 
Results: 0 

Update not required 
because database no 

longer updated 

1. ((interrater or inter-rater) adj3 (reliab* or test* or 
agree*)).ti,ab. 
2. (reliab* adj2 test*).ti,ab. 
3. or/1-2 
4. ((Strength or rigor or standards or authority or validity or 
rating or grade or grading or score or scoring or checklist 
or checklists or "check list" or "check lists" or measure or 
measuring or assessing or assess or apprais*) adj5 
(quality or evidence or recommend* or tool or toolkit)).ti,ab. 
5. ((hierarch* or level* or rank*) adj2 evidence).ti,ab. 
6. (critical* adj2 apprais*).ti. 
7. or/4-6 
8. 3 and 7 

Google Scholar 
scholar.google.ca  

19 Dec 2013 &  
10 Jan 2014 
Results: 90 

Update: 21 Jan 2015 
Results: 9 

Update: 18 Jun 2015 
Results: 6 

intitle:Strength intitle:evidence (intitle:grading OR 
assessing) (reliability OR consensus OR agreement OR 
"inter rater" OR inter-rater) (reliability OR consensus OR 
agreement OR "inter rater" OR inter-rater) 

http://scholar.google.com/
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Database Edition or date 
searched Search terms†† 

Update: 16 Oct 2017 
Results: 26 

Searches for Background section 

a) Searches for EGS versus QA tools 

Ovid MEDLINE(R) Epub 
Ahead of Print, In-Process 
& Other Non-Indexed 
Citations, Ovid 
MEDLINE(R) Daily and 
Ovid MEDLINE(R) 1946 to 
Present 

16 Jun 2015 
Results: 388 
17 Oct 2017 
Results: 260 

Part I 
1. ((hierarch* or level or levels or rank or ranked or ranking 
Strength or rigor or standards or authority or validity or 
rating or grade or grading or score or scoring or checklist 
or checklists or "check list" or "check lists" or measure or 
measuring or assessing or assess or apprais* or evaluate 
or evaluates or evaluation or evaluating) adj5 (evidence or 
recommendation* or tool or tools or toolkit or scale* or 
framework*)).ti,ab. 
2. (quality adj2 (evidence or recommendation* or 
framework or checklist or checklists or "check list" or 
"check lists")).ti,ab. 
3. ("National Service Framework for Long Term 
Conditions" or NSF-LTC).ti,ab. 
4. ("Scottish Intercollegiate Guidelines Network grades for 
evidence" or SIGN?50).ti,ab. 
5. "grades of recommendation assessment development 
and evaluation".ti,ab. 
6. "australian NHMRC framework".ti,ab. 
7. ("strength of recommendations taxonomy" or sort).ti,ab. 
8. ("Risk of bias" or "ROB Tool").ti,ab. 
9. or/1-8 
10. (quality adj5 (study or studies or marker* or 
methodolog* or rating or evidence) adj2 (score or scoring 
or checklist or checklists or "check list" or "check lists" or 
tool or tools or toolkit or scale* or instrument*)).ti,ab. 
11. (quality adj2 assess*).ti,ab. 
12. "internal validity".ti,ab. 
13. (QUADAS or quadas?2).ti,ab. 
14. (jadad or schultz or "newcastle ottawa").ti,ab. 
15. AMSTAR.ti,ab. 
16. (downs adj black).ti,ab.  
17. or/10-16 
18. 9 and 17 
19. meta-analysis.pt. 
20. (meta-anal$ or metaanal$).mp. 
21. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 
overview$)).mp. 
22. ((systematic$ adj3 review$) or (systematic adj3 
overview$)).mp. 
23. ((methodologic adj3 review$1) or (methodologic adj3 
overview$)).mp. 
24. (integrat$ adj5 research).mp. 
25. (quantitativ$ adj3 synthes$).mp. 
26. (hta$ or health technology assessment$ or biomedical 
technology assessment$).mp. 
27. technology assessment, biomedical/ or biomedical 
technology assessment/ 
28. or/19-27 
29. st.fs. 
30. 28 and 29 
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Database Edition or date 
searched Search terms†† 

31. exp evidence-based medicine/mt, st 
32. "Biomedical Research"/mt, st 
33. exp Research design/ 
34. exp "Reproducibility of Results"/ 
35. exp "Review Literature as Topic"/ 
36. "Meta analysis as topic"/ 
37. or/30-36 
38. 18 and 37 
39. "cochrane database of systematic reviews".jn. 
40. 38 not 39 
41. limit 40 to english language 
42. or/31-34 
43. or/35-36 
44. 42 and 43 
45. 30 or 44 
46. 18 and 45 
47. 46 not 39 
48. limit 47 to english language 

19 Jun 2015 
Results: 2,292 

Update: 17 Oct 2017 
Results: 901 

Part II 
1. ((hierarch* or level or levels or rank or ranked or ranking 
Strength or rigor or standards or authority or validity or 
rating or grade or grading or score or scoring or checklist 
or checklists or "check list" or "check lists" or measure or 
measuring or assessing or assess or apprais* or evaluate 
or evaluates or evaluation or evaluating) and (evidence or 
recommendation* or tool or tools or toolkit or scale* or 
framework*)).ti. 
2. (quality and (evidence or recommendation* or 
framework or checklist or checklists or "check list" or 
"check lists")).ti. 
3. ("National Service Framework for Long Term 
Conditions" or NSF-LTC).ti,ab. 
4. ("Scottish Intercollegiate Guidelines Network grades for 
evidence" or SIGN?50).ti,ab. 
5. "grades of recommendation assessment development 
and evaluation".ti,ab. 
6. ("strength of recommendations taxonomy" or sort).ti,ab. 
7. ("Risk of bias" or "ROB Tool").ti,ab. 
8. or/1-7 
9. (quality and (study or studies or marker* or methodolog* 
or rating or evidence) and (score or scoring or checklist or 
checklists or "check list" or "check lists" or tool or tools or 
toolkit or scale* or instrument*)).ti. 
10. (quality adj2 assess*).ti. 
11. "internal validity".ti,ab. 
12. (QUADAS or quadas?2).ti. 
13. (jadad or schultz or "newcastle ottawa").ti,ab. 
14. AMSTAR.ti,ab. 
15. (downs adj black).ti,ab. 
16. or/9-15 
17. 8 or 16 
18. ((hierarch* or level or levels or rank or ranked or 
ranking Strength or rigor or standards or authority or 
validity or rating or grade or grading or score or scoring or 
checklist or checklists or "check list" or "check lists" or 
measure or measuring or assessing or assess or apprais* 
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Database Edition or date 
searched Search terms†† 

or evaluate or evaluates or evaluation or evaluating) adj5 
(evidence or recommendation* or tool or tools or toolkit or 
scale* or framework*)).ti,ab. 
19. (quality adj2 (evidence or recommendation* or 
framework or checklist or checklists or "check list" or 
"check lists")).ti,ab. 
20. ("National Service Framework for Long Term 
Conditions" or NSF-LTC).ti,ab. 
21. ("Scottish Intercollegiate Guidelines Network grades for 
evidence" or SIGN?50).ti,ab. 
22. "grades of recommendation assessment development 
and evaluation".ti,ab. 
23. ("strength of recommendations taxonomy" or sort).ti,ab. 
24. ("Risk of bias" or "ROB Tool").ti,ab. 
25. or/18-24 
26. (quality adj5 (study or studies or marker* or 
methodolog* or rating or evidence) adj2 (score or scoring 
or checklist or checklists or "check list" or "check lists" or 
tool or tools or toolkit or scale* or instrument*)).ti,ab. 
27. (quality adj2 assess*).ti,ab. 
28. "internal validity".ti,ab. 
29. (QUADAS or quadas?2).ti,ab. 
30. (jadad or schultz or "newcastle ottawa").ti,ab. 
31. AMSTAR.ti,ab. 
32. (downs adj black).ti,ab. 
33. or/26-32 
34. 25 and 33 
35. exp evidence-based medicine/mt, st 
36. "Biomedical Research"/mt, st 
37. exp Research design/ 
38. or/35-37 
39. exp "Review Literature as Topic"/ 
40. "Meta analysis as topic"/ 
41. exp Epidemiologic Study Characteristics as Topic/ 
42. exp "Evaluation Studies as topic"/ 
43. or/39-42 
44. 39 and 43 
45. "journal of evaluation in clinical practice".jn. 
46. "american journal of public health".jn. 
47. (biometrics or biometrika).jn. 
48. "journal of negative results in biomedicine".jn. 
49. medical informatics & the internet in medicine.jn. 
50. clinical trials.jw. 
51. "journal of evidence based medicine".jn. 
52. "journal of health services & research policy".jn. 
53. medical decision making.jn. 
54. "plos medicine public library of science".jn. 
55. statistics in medicine.jn. 
56. trials electronic resource.jn. 
57. bmc research notes.jn. 
58. (health services research or health technology 
assessment reports).jn. 
59. health research policy & systems.jn. 
60. (method* or epidemiolog* or evaluat* or 
implement*).jw. 
61. or/44-60 
62. 34 and 61 
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Database Edition or date 
searched Search terms†† 

63. 17 and 61 
64. 8 and 35 
65. or/62-64 
66. "quality of life".ti. 
67. "cochrane database of systematic reviews".jn. 
68. or/66-67 
69. 65 not 68 

b) Searches for SRs that evaluate EGSs 

Ovid MEDLINE(R) Epub 
Ahead of Print, In-Process 
& Other Non-Indexed 
Citations, Ovid 
MEDLINE(R) Daily and 
Ovid MEDLINE(R) 1946 to 
Present 

14 Nov 2017 
Results: 371 

1. ((hierarch* or level or levels or Strength or rigor or 
standards or authority or validity or rating or grade or 
grading or score or scoring or checklist or checklists or 
"check list" or "check lists" or assessing or assess or 
apprais* or evaluate or evaluates or evaluation or 
evaluating) adj2 (evidence or recommendation* or tool or 
tools or toolkit or scale* or framework*)).ti. 
2. (quality and (evidence or recommendation* or 
framework or checklist or checklists or "check list" or 
"check lists")).ti. 
3. ("National Service Framework for Long Term 
Conditions" or NSF-LTC).ti,ab. 
4. ("Scottish Intercollegiate Guidelines Network" or 
SIGN?50).ti,ab. 
5. "grades of recommendation assessment development 
and evaluation".ti,ab. 
6. "NHMRC framework".ti,ab. 
7. (recommendations adj taxonomy).ti,ab. 
8. ((Risk adj bias) or "ROB Tool").ti,ab. 
9. or/1-8 
10. meta-analysis.pt. 
11. (meta-anal$ or metaanal$).mp. 
12. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 
overview$)).mp. 
13. ((systematic$ adj3 review$) or (systematic adj3 
overview$)).mp. 
14. ((methodologic adj3 review$1) or (methodologic adj3 
overview$)).mp. 
15. (integrat$ adj5 research).mp. 
16. (quantitativ$ adj3 synthes$).mp. 
17. (hta$ or health technology assessment$ or biomedical 
technology assessment$).mp. 
18. technology assessment, biomedical/ or biomedical 
technology assessment/ 
19. or/10-18 
20. exp "Review Literature as Topic"/ 
21. "Meta analysis as topic"/ 
22. or/20-21 
23. exp evidence-based medicine/mt, st 
24. "Biomedical Research"/mt, st 
25. exp "Reproducibility of Results"/ 
26. "Bias (Epidemiology)"/ and research design/ 
27. or/23-26 
28. 9 and 22 
29. 9 and 19 and 27 
30. 28 or 29 
31. limit 30 to yr="2007 -Current" 
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Database Edition or date 
searched Search terms†† 

Google Scholar 
scholar.google.ca  

16 Nov 2017 
Results: 5 

Forward searching two reports:  
1. CADTH  
2. Reliability Testing of the AHRQ EPC Approach to 

Grading the Strength of Evidence in Comparative 
Effectiveness Reviews 

††   “*”, “# “, and “?” are truncation characters that retrieve all possible suffix variations of the root word, e.g., surg* 
retrieves surgery, surgical, surgeon, etc. 

  

http://scholar.google.ca/
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APPENDIX B: Study selection criteria 
Full-text copies of SRs and HTAs published in 2014 were selected for data extraction and summary 
if they: 

• were conducted to evaluate effects of healthcare technologies; 
• were published between 1 January and 31 December 2014, inclusively; 
• reported on their study design and described their methodological approach; 
• were produced by or for groups involved in SR or HTA practice; and  
• used prominent EGSs that were applied by researchers in the context of conducting SRs. 

Full-text copies of published IRRT studies were selected for data extraction and summary if they: 
• evaluated and reported IRR estimates for prominent EGSs used by researchers to grade the 

strength of a body of evidence in the context of conducting SRs or HTAs; and 
• described their methodological approach. 

Full-text copies of SRs of EGSs were selected to inform the Background section and other sections of 
this report if they: 

• reported results from a formal evaluation of existing EGSs in terms of evidence domains 
considered important when grading the strength of a body of evidence; 

• searched for, formally evaluated, and compared non-guideline derived generic EGSs that can 
be used in the context of conducting SRs or HTAs; 

• reported on their study design and described their methodological approach; and  
• met criteria used for comprehensive SRs.81 

The search for background information also considered reviews, overviews, discussion documents, 
opinion papers, and commentaries about: 

• how researchers move from research findings to conclusions when conducting SRs or 
HTAs; 

• differences between using only results of the quality assessment of individual studies and 
using a formal evidence grading method to formulate conclusions when conducting SRs or 
HTAs; 

• empirical evidence to support the existing formal evidence grading methods; and 
• EGSs that have been used by groups/organizations/agencies involved in SR and HTA 

practice for grading the strength of a body of evidence to formulate conclusions. 

Editorials and letters to the editors were excluded, unless they provided relevant information for the 
various sections of the report. 
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APPENDIX C: ListServ question for INAHTA members 
Question: What are your experiences in moving from research findings to conclusions when 
conducting systematic reviews? 
Date of question: 24 October 2017 
Origin of question: Paula Corabian, Institute of Health Economics, Canada 
Requested deadline for response: 13 November 2017 or as soon as convenient 

Background: The researchers within the Institute of Health Economics are interested in the 
experiences of other INAHTA members in translating research findings into review conclusions 
when conducting systematic reviews (SRs). We would be most grateful if you could provide 
answers to the following question: 

1) Is your agency/organization currently using any guidance (tool or framework such as the 
Grading of Recommendations Assessment, Development and Evaluation or GRADE 
approach) to incorporate evaluations of study quality and the strength of the body of 
evidence gathered when conducting SRs? 

2) If YES  

a. What type of guidance does your agency/organization use to grade/rate the 
quality/strength of a body of evidence included in a SR? 

b. Who uses it? Is it used at the researcher level or at the panel/group of experts level? 

c. What type of HTA/evidence synthesis studies is it used for? E.g., is it used only for 
full SRs or also when conducting rapid reviews or rapid evidence assessments?  

d. What type of evidence is it used for? Is it used for evaluating:  

i. evidence suitable for all types of research questions (relating to therapeutic 
intervention, diagnostic and prognostic technologies, screening and 
preventive services, etc) or  

ii. only evidence obtained from certain types of studies (please list types of 
study: analytic/intervention studies and/or non-intervention studies such as 
cross-sectional studies, survey studies, qualitative studies, etc)? 

3) If NO, what method does your agency/organization use to formulate the review conclusions 
and ensure adequate certainty in review conclusions? 
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