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Abstract
Objective: We evaluated the inter-rater reliability (IRR) of assessing the quality of evidence (QoE) using the Grading of Recommen-
dations, Assessment, Development, and Evaluation (GRADE) approach.

Study Design and Setting: On completing two training exercises, participants worked independently as individual raters to assess the
QoE of 16 outcomes. After recording their initial impression using a global rating, raters graded the QoE following the GRADE approach.
Subsequently, randomly paired raters submitted a consensus rating.
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Results: The IRR without using the GRADE approach for two individual raters was 0.31 (95% confidence interval [95% CI] 5

0.21e0.42) among Health Research Methodology students (n 5 10) and 0.27 (95% CI 5 0.19e0.37) among the GRADE working group
members (n 5 15). The corresponding IRR of the GRADE approach in assessing the QoE was significantly higher, that is, 0.66 (95% CI 5
0.56e0.75) and 0.72 (95% CI 5 0.61e0.79), respectively. The IRR further increased for three (0.80 [95% CI 5 0.73e0.86] and 0.74 [95%
CI 5 0.65e0.81]) or four raters (0.84 [95% CI 5 0.78e0.89] and 0.79 [95% CI 5 0.71e0.85]). The IRR did not improve when QoE was
assessed through a consensus rating.

Conclusion: Our findings suggest that trained individuals using the GRADE approach improves reliability in comparison to intuitive
judgments about the QoE and that two individual raters can reliably assess the QoE using the GRADE system. � 2013 Elsevier Inc. All
rights reserved.

Keywords: GRADE; Inter-rater reliability; Levels of evidence; Evidence-based medicine; Reproducibility; Validation studies

1. Background judgment. The summary tables can be presented in different
The Grading of Recommendations, Assessment, Devel-
opment, and Evaluation (GRADE) working group includes
guideline developers, systematic reviewers, clinicians, pub-
lic health officers, researchers, methodologists, and other
health professionals from around the world [1]. The group
has spent over a decade developing and refining a system-
atic, transparent, and explicit process for summarizing,
grading, and presenting evidence, and for moving from ev-
idence to health care recommendations. More than 65 inter-
national organizations (http://www.gradeworkinggroup.org/
society/index.htm) have adopted the GRADE approach,
which is becoming an international standard.

The GRADE approach assesses the quality of a body of
evidence (QoE) defined as confidence in estimates of ef-
fects of alternative management strategies [2]. The process
involves grading QoE for all individual outcomes deemed
to be important or critical for decision making and subse-
quently, for use in health care recommendations, determin-
ing the overall QoE across critical outcomes [3].

In the GRADE system, evaluating the QoE for each out-
come of interest begins with determining a consideration of
the study design (randomized trials or observational stud-
ies) and then assessing eight additional domains: risk of
bias [4], indirectness of evidence [5], inconsistency of
evidence [6], imprecision of the estimated effect [7], likeli-
hood of publication bias [8], the presence of a dosee
response effect, magnitude of the estimated effect, and is-
sues around residual confounding [9]. After assessing all
the mentioned domains, QoE per outcome is categorized
as: 4444 (high), 444B (moderate), 44BB
(low), or 4BBB (very low) [10]. The overall QoE is de-
termined by the QoE for each of the critical outcomes in
that in most instances the overall QoE is based on the low-
est QoE for any of the critical outcomes.

The final product of the GRADE process is frequently
presented as a summary table [11]. The table shows the
quality of the body of the available evidence for each out-
come, judgments that bear on the quality rating, and effects
of alternative management strategies. To enhance and en-
sure transparency, GRADE recommends the reporting and
explicit justification of these judgments. This reporting is
typically done in the form of mandatory footnotes for each
formats, which are referred to as GRADE evidence profiles
or summary of findings tables (Appendix A and B; avail-
able on the journal’s website at www.jclinepi.com).

The current practice of the users of the GRADE ap-
proach varies. Some raters assess the evidence without con-
sulting with any other individuals. Some raters discuss it
with others before reporting the QoE. There is no clear
guidance about the effect of either of these two approaches
on the reliability of assessing the QoE.

Much of the research regarding GRADE has thus far fo-
cused on transparency in reporting the judgments according
to a systematic approach. In fact, there are limited published
data on the reliability of the GRADE process when assessing
the QoE. Based on the initial work of the GRADE working
group, the only study that included an assessment of reliabil-
ity focused on piloting the system [12] but that studywas con-
ducted when limited guidance was available for the
judgments that must be made when evaluating evidence.

The GRADE approach is now supported by detailed and
explicit guidance regarding these required judgments. An
evaluation of the inter-rater reliability (IRR) is essential to in-
form the development of training materials and further refine
theGRADEapproach.Althoughmore than 100 different sys-
tems to evaluate QoE exist in the literature [13], very few
have published any formal testing of their IRRs. We aimed
to answer the following questions: (1) What is the IRR of as-
sessing QoE (high, moderate, low, and very low) using the
GRADE approach by individuals with different levels of ex-
periencewith this approach? (2)Does IRR improvewhen two
raters report consensus QoE, compared with individual
raters? (3) How do the four categories of QoE (high, moder-
ate, low, and very low) in the GRADE approach compare to
a global rating of the QoE on a visual analog scale (VAS)?
2. Method

2.1. Design

Participants initially worked independently as individual
raters assessing the QoE. Once individual raters submitted
their judgments about QoE, we randomly paired them with
another rater.We asked each pair to discuss their independent
ratings and resolve discrepancies by discussion before
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What is new?

Key points
� Using the GRADE approach improves reliability in

comparison to intuitive judgments about the qual-
ity of a body of evidence.

� Two individual raters can reliably assess the QoE
using the GRADE system.

� The inter-rater reliability did not improve when
QoE was assessed through a consensus rating by
pairs of raters.

submitting their final consensus judgment. Both individual
raters and pairs of raters worked independently from other
raters who evaluated the same evidence. This design al-
lowed us to test the effect of requiring independent assess-
ment of QoE in duplicate before resolving disagreement
on IRR.

Each rater completed a questionnaire (Appendix C; avail-
able on the journal’s website at www.jclinepi.com) to assess
his/her baseline characteristics, familiarity, and expertise
with evaluating QoE and producing GRADE summary
tables. Each participant had access to the help file of
GRADEpro (version 3.6; McMaster University, Hamilton,
ON, Canada) as discussed later and was encouraged to read
it before starting the study. All participants were required
to complete two calibration exercises designed to review
the GRADE process in assessing QoE and identify any tech-
nical difficulties with the study. In this exercise, raters evalu-
ated the QoE for 10 outcomes from two systematic reviews
[14,15]. After all raters submitted their assessment, we pro-
vided general feedback to the whole group.

Subsequently, independent raters and pairs evaluated the
body of evidence published in four Cochrane systematic re-
views [16e20]. Initially, raters provided an assessment of
the QoE based on a global rating in the form of a VAS.
Raters received clear instructions that they should only base
this first assessment of the QoE on overall intuition and not
GRADE criteria. The raters were instructed that they
should assign a score of 100 when they were 100% confi-
dent that the pooled effect estimates are the actual true ef-
fect estimates. The raters were also instructed to assign
a score of zero when the rater had no confidence in the
pooled effect estimates at all. After documenting and sub-
mitting their rating using the VAS, they rated the QoE
per outcome based on their assessment of the eight domains
determining QoE in the GRADE system. Then they deter-
mined the overall QoE across outcomes based on their as-
sessment of the QoE per outcome. We provided all raters
with standardized judgments about the importance of the
outcomes. All included outcomes in this study were critical
or important for decision making.
All responses were anonymous. One of the research asso-
ciates in the Department of Clinical Epidemiology and Bio-
statistics at McMaster University generated and saved a list
connecting each participant to a random unique identification
number. This research associatewas not involvedwith the de-
sign, execution, or analysis of the study. She e-mailed each of
the participants their unique identification number. The inves-
tigators, data analysts, and other participants in the study had
no access to this list. We used this list to link responses from
the survey to the corresponding ratings of QoE.

2.2. Participants

Volunteers from the GRADE working group [1] and from
the Health Research Methodology (HRM) graduate program
in McMaster University [21] participated in this study. We
chose these two groups to ensure that participants had at least
minimal exposure to the GRADE approach. The second
group, however, allowed us to explore effects of increasing fa-
miliarity on reliability. The GRADE working group is an in-
ternational group of more than 300 members. It includes
methodologists, clinicians, public health officers, other health
care providers, and researchers involved in conducting sys-
tematic reviews and providing support to health care practice
guideline panels. There are no inclusion criteria or prerequi-
sites to becoming a member of the GRADE working group.
Members usually sign up because they are interested in con-
tributing to, discussing, or expanding their knowledge in the
area of critical appraisal of the body of evidence and health
care practice guideline development. The expertise of those
involved in the group varies from methodological experts
who lead the field to those with less experience in preparing
GRADE evidence summaries.We recruited participants from
the group using twomethods. First, we announced the idea of
the study during GRADEworking groupmeetings in January
2010, October 2010, and January 2011, respectively. Inter-
ested members signed up voluntarily to participate as raters
for this study. Second, we sent an electronic invitation to the
entire working group to participate in this study. In this invi-
tation,we explained the objectives of the studywith a clear de-
scription of expected workload and anticipated time line.

The HRM program in the Faculty of Health Sciences at
McMaster University provides training at the MSc and PhD
levels. The students in this program are exposed to the
GRADEmethods in assessingQoEduring one of the required
courses for students in the clinical epidemiology stream. We
recruited graduate students by sending an electronic invita-
tion to the students’ list serve. We required students to have
completed a systematic review course during which they
are required to use the GRADE approach to assess QoE.

2.3. Masking

All raters in addition to the investigators had a chance to
review an early draft of the protocol and give feedback. They
were blinded to the final analysis plan that included the need
to stratify outcomes based onQoE.We did that to reduce bias
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in making balanced judgments about the QoE. The final pro-
tocol was reviewed and approved by eight investigators who
remained unblinded to the analysis plan (R.A.M., J.B., N.S.,
E.A.A., S.D.W., R.C., G.H.G., and H.J.S.).
2.4. Data sources: systematic reviews and outcomes

The investigators selected four well-conducted and well-
reported Cochrane systematic reviews, based on assessment
using the AMSTAR tool [22]. We chose our sample of sys-
tematic reviews to ensure variability in clinical and public
health areas and variability in the QoE across the eight
domains to enhance external validity of our findings. We
selected four critical or important outcomes from each re-
view. We decided to use more than one outcome from each
systematic review to simulate real-life situations. In addi-
tion, we originally thought that this would allow us to as-
sess the overall QoE that is important for decision
making. We were unable to calculate IRR of overall QoE
as our final sample did not have enough variability in the
overall QoE, that is, the judgments across outcomes.

On the other hand, we stratified our sample of outcomes
from the systematic reviews by QoE (high, moderate, low,
and very low) to guarantee that we have a representative
sample that includes all four categories of QoE.
2.5. GRADE profiler (GRADEpro) software and
GRADE summary tables

The raters used computer software (GRADEpro, version
3.6) specifically designed to assess the QoE and create
GRADE evidence profiles and summary of findings tables
and record the required judgments. The investigators pro-
vided each of the raters with partially completed GRADE-
pro files. These files included the outcomes of interest and
numerical information about the effects estimated in the
systematic reviews. We asked the raters to assess each of
the eight domains determining QoE and provide justifica-
tions for each of the judgments in footnotes.
2.6. Statistical analysis

We considered four systematic reviewswith four different
outcomes in each review, feasible for each of the reviewers to
evaluate. The raters judged the QoE for each of these 16
(4 � 4) outcomes to be (1) very low QoE, (2) low QoE, (3)
moderate QoE, or (4) high QoE. The primary statistical anal-
ysis for IRR was based on intraclass correlation coefficient
(ICC) statistics. We decided a priori to interpret the results
using Landis and Koch [23] guidelines (values of 0e0.20
represent slight agreement, 0.21e0.40 fair agreement,
0.41e0.60 moderate agreement, 0.61e0.80 substantial
agreement, and greater than 0.80 almost perfect agreement).
The secondary analysis for IRR was based on assessing ICC
statistics for theVAS ratings.We compared IRR of individual
raters vs. consensus rating for the GRADE approach. We
performed the analysis separately for the HRM students
and members of the GRADE working group.

We used generalizability theory and G-String-IV soft-
ware (http://www.fhs.mcmaster.ca/perd/download; Bloch
& Norman, Hamilton, ON, Canada) to estimate the differ-
ent variance components for our study. We used these var-
iance components to calculate ICC. We used a crossed
design where all raters evaluated all outcomes in all sys-
tematic reviews. The outcomes are the facet of differentia-
tion, and they are nested in systematic reviews. We
calculated descriptive statistics of baseline characteristics
of the raters using SPSS version 17 software (SPSS Inc,
Chicago, IL).

2.7. Sample size estimation

Anticipating that theGRADEraterswill have a substantial
agreement, our sample size was based on an ICC of 0.7 with
a standard error of 0.05, corresponding to an approximate
95% confidence interval (95% CI) ranging from 0.6 to 0.8.
We estimated that we would need to include 96 replicates
of observation (ie, 96 mutually independent pairs). Thus,
based on the experimental design and requirements for power
in our per outcome analysis, we needed each outcome to be
assessed 12 times independentlydin order for us to have
six consensus GRADE ratings for each of the 16 outcomes.

2.8. Ethical consideration

This study satisfied the ethical and scientific require-
ments of the Hamilton Health Sciences/Faculty of Health
Sciences Research Ethics Board at McMaster University,
and the requirement for individual consent was waived.
We did not anticipate any direct or indirect harm to the par-
ticipants in the study. We kept all ratings and presentations
of the results anonymous. The goal of this work is to ad-
vance the knowledge about the reliability of the GRADE
approach in assessing QoE and is not intended to evaluate
individual abilities and judgments.
3. Results

Twenty-seven members of the GRADE working group
and 10 students from the McMaster University HRM grad-
uate program agreed to participate in the study. Fifteen of
the 27 GRADE working group members and the 10 stu-
dents served as raters and completed the assessment of all
16 outcomes.

Table 1 summarizes the baseline characteristics and pre-
vious experiences of the raters. Eight of 15 members in the
GRADE working group were involved in developing as-
pects of the GRADE approach. Thirteen raters (nine from
the GRADE working group and four students) were famil-
iar with other grading systems. Six members of the
GRADE working group held a PhD degree, another six
held a masters degree, one had informal training, and two
had no training in health research methods. Three students

http://www.fhs.mcmaster.ca/perd/download


Table 1. Baseline characteristics and previous experiences of the raters

Baseline characteristics (number of times)

GRADE working group, N [ 15 HRM students, N [ 10

Mean (minemax) Mean (minemax)

Prepared GRADE summary tables 10.9 (1eO15) 1.6 (0e5)
Used GRADEpro software 10.4 (0eO15) 3.3 (0e15)
Attended GRADE meeting 5.4 (0eO15) 0.2 (0e2)
Attended GRADE workshop 3.3 (1e10) 0.6 (0e2)
Facilitated GRADE workshop 4.5 (0eO15) 0.0 (0e0)
Participated in guideline development 3.4 (0e15) 0.7 (0e5)
Led work in guideline development 3.8 (0eO15) 0.5 (0e2)
Involved in systematic review 13.2 (0eO15) 4.5 (1e10)
Led systematic review 7.4 (0eO15) 2.8 (1e8)

Abbreviations: GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; HRM, Health Research Methodology; Min,
minimum score; Max, maximum score.
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held a master’s degree, whereas seven were in the process
of earning a doctoral degree in HRM. Eight raters identified
themselves as epidemiologists, 16 as clinicians, and none as
biostatisticians. Additionally, the raters included a clinical
pharmacist, health informatics specialist, research coordi-
nator, editors, and systematic reviewers.

Table 2 summarizes the results of reliability of assess-
ments of QoE by the ICC for different numbers of raters us-
ing the VAS and the GRADE approach. The IRR of
a global rating of QoE using a VAS without following the
GRADE approach when two individual raters evaluated
the body of evidence was 0.31 (95% CI 5 0.21e0.42)
and 0.27 (95% CI 5 0.19e0.37) among the HRM students
and members of the GRADE working group, respectively.
On the other hand, the IRR of the GRADE approach in as-
sessing the QoE when two individual raters evaluated the
body of evidence was significantly higher at 0.66 (95%
CI 5 0.56e0.75) and 0.72 (95% CI 5 0.63e0.79) among
the same groups. The calibration exercise significantly im-
proved the IRR for the HRM student group (GRADE-naive
group) from 0.11 (95% CI 5 0.05e0.19) to 0.66, whereas
it did not significantly change the IRR for members of the
GRADE working group from 0.62 (95% CI 5 0.52e0.71)
to 0.72. The IRR further increased for three (0.80 [95%
CI 5 0.73e0.86] and 0.74 [95% CI 5 0.65e0.81]) or four
raters (0.84 [95% CI 5 0.78e0.89] and 0.79 [95% CI 5
0.71e0.85]).

The IRR of the GRADE approach in assessing the QoE
when pairs of raters evaluated the body of evidence and
reached consensus was 0.51 (95% CI 5 0.38e0.63) and
0.47 (95% CI 5 0.35e0.58) in the HRM students and
Table 2. Inter-rater reliability for different number of raters using GRADE fo

System used to assess QoE
raters groups One rater Two individu

GRADE
GWG 0.57 (0.47e0.67) 0.72 (0.63
HRM 0.49 (0.38e0.54) 0.66 (0.56

VAS without using GRADE
GWG 0.16 (0.10e0.24) 0.27 (0.19
HRM 0.19 (0.11e0.28) 0.31 (0.21

Abbreviations: GRADE, Grading of Recommendations, Assessment, Deve
fidence interval; GWG, members of the GRADE working group; HRM, Healt
members of the GRADE working group, respectively.
Appendix D (available on the journal’s website at www.
jclinepi.com) shows summary of the outcomes evaluated
with the number of studies informing each outcome (Table
A) and the ratings of the QoE per outcome by individual
raters (Tables 1B and 2B) and the ratings of the QoE per out-
come by pairs of raters (Tables 3B and 4B). Appendix E
(available on the journal’s website at www.jclinepi.com)
summarizes the variance calculated for each of the facets that
contributed to calculating the reliability coefficient.
4. Discussion

We found substantial IRR when two individual raters
assessed the QoE of 16 outcomes from four systematic re-
views. The IRR of the GRADE approach using a GRADE-
naive group (students) improved significantly after the
calibration exercises from slight agreement (0.11) to sub-
stantial agreement (0.66). IRR using the GRADE approach
and raters that were familiar with the approach was already
high initially (0.62) and improved only slightly (0.72) after
the calibration exercises. IRR was similar among members
of the GRADE working group and among students in the
HRM program after two calibration exercises. The GRADE
approach demonstrated higher reliability than a global rat-
ing using a VAS.

Our study has several strengths. First, we designed it to rep-
licate a typical situation during the conduct of systematic
reviews or development of clinical practice guidelines in
which the GRADE approach would be used. Raters assessed
ur categories of QoE or using a global judgment without using GRADE

Reliability coefficient (95% CI)

al raters Three individual raters Four individual raters

e0.79) 0.80 (0.73e0.86) 0.84 (0.78e0.89)
e0.75) 0.74 (0.65e0.81) 0.79 (0.71e0.85)

e0.37) 0.36 (0.26e0.46) 0.42 (0.32e0.52)
e0.42) 0.41 (0.30e0.52) 0.47 (0.36e0.58)

lopment, and Evaluation; QoE, quality of evidence; 95% CI, 95% con-
h Research Methodology; VAS, visual analog scale.
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evidence from several existing systematic reviews covering
a range of clinical and public health areas as well as study
designs. Second, we recruited two different groups of raters
with different levels of expertise in the GRADE approach.
All participants were required to complete two calibration ex-
ercises. These exercises were similar to the exercises used in
any GRADE training workshop. It also represented reality in
that assessing research evidence, but not GRADE per se, re-
quires a high skill level similar to that of a specialized clinician
(‘‘one would not ask an internist to perform brain surgery de-
spite a general knowledge about the anatomy and function of
the brain’’). This design allowed us to assess the effectiveness
of the required training before raters could reliably use the
GRADE approach. Third, recruiting two different groups
helped us evaluate the potential effect of intellectual conflict
of interest among the GRADE working group on the results.
Somemay argue that members of the GRADEworking group
are invested in showing good reliability. The fact that both
groups showed substantial agreement provides evidence that
this potential bias was not the reason for the observed reliabil-
ity. Fourth, to further strengthen our results, we blinded inves-
tigators anddata analysts to the identityof the raters (except for
one investigator who held randomization code and was not in-
volved in data analyses). This has likely minimized bias when
assessing reliability and potentially minimized any theoretical
pressure on raters to perform well. Finally, we used generaliz-
ability theory to analyze our results,which allowed us to adjust
for the outcomes being nested in systematic reviews.

This study has some limitations. First, selection of well-
conducted and well-reported systematic reviews may have
affected the generalizability of our results as itmay not reflect
the reliability when using systematic reviews prepared with
lower methodological rigor or when the reporting is subopti-
mal. However, we believe that for this study it was necessary
to separate the variance related to reliability from any poten-
tial error variance from the quality of the systematic reviews.
Furthermore, little emphasis should generally be placed on
systematic reviews of lower methodological rigor so that
high or low reliability becomes an irrelevant characteristic.
Second, our study did not assess the reliability of theGRADE
approach in systematic reviews that do not provide quantita-
tive estimates of effects. Although GRADE can be used to
make these judgments, its reliability in the judgment of the
QoE of such outcomes remains to be explored. Third, the
merit of the GRADE approach is in producing a systematic
and transparent assessment of the evidence that may include
‘‘close call’’ judgments, that could affect the results of this
study, but which we have not been able to take into account
in the reliability analysis. Therefore, explanations for ratings
remain a critical aspect of evidence assessment.

Although our study indicated substantial IRR of the
GRADE approach, raters used the whole spectrum of cate-
gories of QoE from very low to high for 10 of the 16 out-
comes assessed. This finding emphasizes the need to
transparently report the reasons for downgrading or upgrad-
ing in the footnotes of every assessment.
The IRR did not improve when pairs of raters discussed
their judgments and reached consensus. The lack of better
agreement among consensus ratings was initially surpris-
ing. However, by forcing consensus and acknowledging
that the ‘‘true’’ QoE when two raters disagree frequently
lies in between, we introduced an additional source of error
variance that contributed to the worsening of the reliability
coefficients in the consensus ratings.

The only other published study we are aware of that eval-
uated IRRof a grading system is our study from2005 [12]. For
that study, based on the first iteration ofGRADE, guidance for
downgrading and upgrading the QoE was very limited. Addi-
tionally, we provided a kappa coefficient per outcome but did
not provide an overall kappa or weighted kappa that is a more
appropriate statistic for such a study. Other unpublished stud-
ies that assessed the reliability of grading systems have not
clearly separated the variance that is introduced by the level
of training, different evidence assessment approaches, or clar-
ity of instructions to complete the exercises.

On the basis of our current findings, we suggest that two
individual-trained raters assess the QoE and discuss it. If in-
deed more than one rater assesses the QoE, these raters
should not force consensus after individually completing
ratings but describe the reasons for disagreement and en-
sure that there are no misunderstandings or errors.

Realizing that the current four categories of GRADE limit
the ability of averaging the QoE without reaching consensus,
it is possible that increasing the number of categories of QoE
may further improve the reliability of the GRADE approach
and that needs to be evaluated. GRADE is increasingly being
used to evaluate observational research and incorporating ev-
idence fromdecision andeconomic analysismodeling.Weare
sometimes unable to clearly define the gradient between these
types of evidencewithin the current four categories. The ben-
efit of having four clear categories includes the ease of com-
munication and conceptualization of the QoE assessments.

In summary, the results of this study support the presump-
tion that using the GRADE approach is more reliable than in-
tuitive judgments when assessing QoE about outcomes of
health care interventions. Our findings support the notion that
two individual raters without reaching consensus are suffi-
cient to reliably assess the QoE using the GRADE approach.
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Appendix A: Example of GRADE evidence profile table

Self-management for patients with chronic obstructive pulmonary disease

Patient or population: patients with chronic obstructive pulmonary disease
Settings: primary care, community, outpatient
Intervention: self-managementa

Comparison: usual care

Quality assessment No. of patients Effect

Quality Importance
No. of
studies Design Risk of bias Inconsistency Indirectness Imprecision Other

Self-
managementa

Usual
care

Relative
(95% CI) Absolute

Quality of life (follow-up of 3e12 mo; measured with St George’s Respiratory questionnaire; range of scores, 0e100 [worse]; better indic d by lower values)
7 Randomized

trials
No serious

risk of bias
No serious
inconsistency

No serious
indirectness

No serious
imprecision

Reporting
biasb

381 317 d Mean dyspnea
2.58 lower
(5.14e0.02
lower)

444B
Moderate

Critical

Dyspnea (follow-up of 3e6 mo; measured with Borg Scale; range of scores, 0e10 [worse]; better indicated by lower values)
2 Randomized

trials
Seriousc No serious

inconsistency
No serious

indirectness
Seriousd None 66 78 d Mean dyspnea

0.53 lower
(0.96e0.1
lower)

44BB Low Critical

Number and severity of exacerbationse (better indicated by lower values)
3 Randomized

trials
None 591 d de Not poolede Critical

Respiratory-related hospital admissions (follow-up of 3e12 mo)
8 Randomized

trials
No serious

risk of bias
No serious
inconsistency

Seriousf No serious
imprecision

None 95/528
(18%)

10%g OR, 0.64
(0.47e0.

Three fewer per
100 (from one
to five fewer)

444B

Moderate
Critical

50%g 11 fewer per 100
(from 3 to 18
fewer)

Emergency department visits for lung diseases (follow-up of 6e12 mo; better indicated by lower values)
4 Randomized

trials
No serious

risk of bias
No serious
inconsistency

No serious
indirectness

Seriousd None 183 145 d Mean dyspnea
0.1 higher
(0.2 lower to
0.3 higher)

444B

Moderate
Important

(Continued )
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Appendix A. Continued

Self-management for patients with chronic obstructive pulmonary disease

Patient or population: patients with chronic obstructive pulmonary disease
Settings: primary care, community, outpatient
Intervention: self-managementa

Comparison: usual care

Quality assessment No. of patients Effect

Quality Importance
No. of
studies Design Risk of bias Inconsistency Indirectness Imprecision Other

Self-
managementa

Usual
care

Relative
(95% CI) Absolute

Doctor and nurse visits (follow-up of 6e12 mo; better indicated by lower values)
8 Randomized

trials
No serious

risk of bias
Serioush No serious

indirectness
No serious

imprecision
None 334 295 d Mean dyspnea

0.02 higher
(1 lower to 1
higher)

444B
Moderate

Important

Abbreviations: GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; 95% CI, 95% confidence interval; OR, odds ratio.
a Self-management is a term applied to any formalized patient education program aimed at teaching skills needed to carry out medical regimens specific to the disease, guide health behavior

change, and provide emotional support for patients to control their disease and live functional lives. Of the 14 studies, there were four in which the education delivery mode consisted of group
education; nine that were individual education; and one study that was written education material only. In six studies, the use of an action plan for self-treatment of exacerbations was assessed.

b Seven other studies were not pooled, and some showed nonsignificant effects.
c No allocation concealment in one study. Incomplete follow-up.
d Sparse data.
e Different definitions of exacerbations were used, and studies could not be pooled.
f Two studies with very severe chronic obstructive pulmonary disease patients weighted heavily in meta-analysis. Therefore, there is some uncertainty with the applicability of effect to all risk

groups.
g The low- and high-risk values are the two extreme numbers of admissions in the control groups from two studies (8% was rounded to 10% and 51% to 50%).
h Unexplained heterogeneity.
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Appendix B: Example of GRADE summary of findings table

Self-management for patients with chronic obstructive pulmonary disease

Patient or population: patients with chronic obstructive pulmonary disease
Settings: primary care, community, outpatient
Intervention: self-managementa

Comparison: usual care

Outcomes

Illustrative comparative risks (95% CI)

Relative effect
(95% CI)

No. of participants
(studies)

Quality of the
evidence (GRADE) CommentsAssumed risk usual care

Corresponding risk
self-management

Quality of Life
St George’s Respiratory
Questionnaire. Scale from
0 to 100 (follow-up:
3e12 mo)

The mean quality of life ranged
across control groups from 38
to 60 points

The mean quality of life in the
intervention groups was 2.58
lower
(5.14e0.02 lower)

698 (7) 444B Moderateb Lower score indicates better
quality of life. A change of
less than four points is not
shown to be important in
patients

Dyspnea
Borg Scale.
Scale from 0 to 10
(follow-up: 3e6 mo)

The mean dyspnea ranged across
control groups from 1.2 to 4.1
points

The mean dyspnea in the
intervention groups was 0.53
lower
(0.96e0.1 lower)

144 (2) 44BB Lowc,d Lower score indicates
improvement

Number and severity of
exacerbationse

See comment See comment Not estimablee 591 (3) See comment Effect is uncertain

Respiratory-related hospital
admissions (follow-up:
3e12 mo)

Low-risk populationg OR, 0.64
(0.47e0.89)

966 (8) 444B Moderatef

10 per 100 7 per 100 (5e9)

High-risk populationg

50 per 100 39 per 100 (32e47)
Emergency department
visits for lung diseases
(follow-up: 6e12 mo)

The mean emergency department
visits ranged across control
groups from 0.2 to 0.7 visits
per person per year

The mean emergency department
visits in the intervention
groups was 0.1 higher (0.2
lower to 0.3 higher)

328 (4) 444B Moderated

Doctor and nurse visits
(follow-up: 6e12 mo)

The mean doctor and nurse visits
ranged across control groups
from one to five visits per
person per year

The mean doctor and nurse visits
in the intervention groups was
0.02 higher (1 lower to 1
higher)

629 (8) 444B Moderateh

Abbreviations: GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; 95% CI, 95% confidence interval; OR, odds ratio.
The basis for the assumed risk (eg, the median control group risk across studies) is provided in the footnotes. The corresponding risk (and its 95% CI) is based on the assumed risk in the

comparison group and the relative effect of the intervention (and its 95% CI).
a Self-management is a term applied to any formalized patient education program aimed at teaching skills needed to carry out medical regimens specific to the disease, guide health behavior

change, and provide emotional support for patients to control their disease and live functional lives. Of the 14 studies, there were four in which the education delivery mode consisted of group
education; nine that were individual education and one study that was written education material only. In six studies, the use of an action plan for self-treatment of exacerbations was assessed.

b Seven other studies were not pooled, and some showed nonsignificant effects.
c No allocation concealment in one study. Incomplete follow-up.
d Sparse data.
e Different definitions of exacerbations were used, and studies could not be pooled.
f The low- and high-risk values are the two extreme numbers of admissions in the control groups from two studies (8% was rounded to 10% and 51% to 50%).
g The low- and high-risk values are the two extreme numbers of admissions in the control groups from two studies (8% was rounded to 10% and 51% to 50%).
h Unexplained heterogeneity.
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Appendix D: Summary of outcomes evaluated and
their quality of evidence rating

Table A. Summary of the outcomes evaluated by raters

Outcome (type) Type
Study
design

Number of
studies
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Appendix C: The survey

Dear colleague,
Thank you for volunteering to participate in our

study.
The Hamilton Health Sciences/Faculty of Health Sci-

ences Research Ethics Board has evaluated this study, and
the requirement for informed consent was waived.

This survey should take about 5 minutes to complete.
You will answer questions about your previous experi-

ence and training in the GRADE approach to assessing
QoE. For questions that ask about the number of times,
please use your best estimate.

1. Please indicate below how many times you have done
the following:

2. Please indicate your familiarity with grading systems.
Check all that apply.

� Have used GRADE
� Been involved in developing GRADE
� Been one of the leaders in developing GRADE
� Have used grading systems other than GRADE
� Been involved in developing grading systems other
than GRADE

� Been one of the leaders in developing grading sys-
tems other than GRADE.
Question Never
1e2
times

3e5
times

6e8
times

9e10
times

11e15
times

O15
times

Prepared GRADE
profile or SoF
table

, , , , , , ,

Used GRADEpro , , , , , , ,

Attended a GRADE
working group
meeting

, , , , , , ,

Attended a GRADE
workshop
(or educational
seminar)

, , , , , , ,

Facilitated a GRADE
workshop

, , , , , , ,

Been a guideline
panelist

, , , , , , ,

Lead work in a
guideline

, , , , , , ,

Been involved
in a systematic
review

, , , , , , ,

Conducted (lead) a
systematic review

, , , , , , ,
3. Please indicate your training in health research
methodology

� Never done formal training
� Done some formal training but do not have a grad-
uate degree

� Earned an MSc degree
� Earned a PhD degree.

4. I am a/an (please check all that apply)

� Epidemiologist
� Biostatistician
� Clinician (please write specialty under other)
� Others (please specify background under other)

Other (please specify)
Return to any
drinking

Categorical RCT 24

Cumulative
abstinence
duration

Continuous RCT 19

Return to heavy
drinking

Categorical RCT 6

Dropout because
of adverse event

Categorical RCT 19

Exacerbation
requiring systemic
steroids

Categorical RCT 18

Change from
baseline quality
of life at 6 wk

Continuous RCT 3

Overall withdrawal Categorical RCT 19
Change in proportion

of symptom-free
days
at 6 wk

Continuous RCT 5

Admission within 7 d Categorical RCT 6
Admission within 1 d Categorical RCT 10
Length of stay Continuous RCT 8
Clinical score

inpatients
at 3e6 hr

Continuous RCT 1

Death Categorical Observational 4
Head injury Categorical Observational 6
Neck injury Categorical Observational 12
Facial injury Categorical Observational 8

Abbreviation: RCT, randomized controlled trial.



Table 4B. Ratings of the QoE by pairs of raters of the HRM students

Outcome

Number of raters that rated

Very low Low Moderate High

1 0 3 2 0
2 0 3 2 0
3 0 1 2 2
4 0 1 3 1
5 0 2 1 2
6 0 2 1 2
7 2 0 2 1
8 1 1 1 2
9 0 0 4 1
10 0 1 2 2
11 0 0 2 3
12 0 2 2 1
13 2 1 2 0
14 1 2 1 1
15 5 0 0 0
16 4 1 0 0

Abbreviations: QoE, quality of evidence; HRM, Health Research
Methodology.

Table 1B. Ratings of the QoE by raters of the GRADE working group

Outcome

Number of raters that rated

Very low Low Moderate High

1 1 6 6 2
2 2 4 8 1
3 2 0 5 8
4 0 3 11 1
5 1 6 3 5
6 1 2 5 7
7 1 6 6 2
8 1 2 6 6
9 1 2 10 2
10 1 3 6 5
11 1 2 7 5
12 1 5 7 2
13 2 10 3 0
14 0 5 9 1
15 14 1 0 0
16 10 3 2 0

Abbreviations: QoE, quality of evidence; GRADE, Grading of Rec-
ommendations, Assessment, Development, and Evaluation.

Table 2B. Ratings of the QoE by raters of the students in the HRM
program

Outcome

Number of raters that rated

Very low Low Moderate High

1 0 3 7 0
2 0 4 6 0
3 0 1 5 4
4 0 1 7 2
5 2 2 2 4
6 1 1 2 6
7 2 3 2 3
8 2 0 1 7
9 1 1 6 2
10 0 1 6 3
11 0 0 6 4
12 0 4 3 3
13 2 4 3 1
14 2 2 4 2
15 9 1 0 0
16 7 1 2 0

Abbreviations: QoE, quality of evidence; HRM, Health Research
Methodology.

Table 3B. Ratings of the QoE by pairs of raters of the GRADE working
group

Outcome

Number of raters that rated

Very low Low Moderate High

1 0 4 3 0
2 0 4 2 1
3 0 2 2 3

(Continued )

Table 3B. Continued

Outcome

Number of raters that rated

Very low Low Moderate High

4 0 3 3 1
5 1 2 1 3
6 0 0 4 3
7 1 2 4 0
8 1 0 3 3
9 0 2 5 0
10 0 1 5 1
11 0 2 3 2
12 0 3 3 1
13 2 3 2 0
14 0 2 4 1
15 6 1 0 0
16 5 1 0 1

Abbreviations: QoE, quality of evidence; GRADE, Grading of Rec-
ommendations, Assessment, Development, and Evaluation.
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Appendix E: Summary of variance estimates

Group V(O:S) V(S) V(R) V(E)
VAS HRM
 0
 75
 174
 156

VAS GWG
 0
 43
 164
 70

GRADE HRM (single raters)
 0.149
 0.247
 0.339
 0.075

GRADE GWG (single raters)
 0.259
 0.179
 0.314
 0.021

GRADE HRM (pairs)
 0.326
 0.108
 0.449
 0.396

GRADE GWG (pairs)
 0.128
 0.171
 0.276
 0.397
Abbreviations: V(O:S), variance of outcome nested in systematic
review; V(S), variance of systematic review; V(R), variance of rater;
V(E), error variance; VAS, visual analog scale; HRM, Health Research
Methodology; GWG, members of the GRADE working group.
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