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ABSTRACT

Background: We established a program of research to
improve the development, reporting and evaluation of
practice guidelines. We assessed the construct validity of the
items and user’s manual in the 3 version of the AGREE II.

Methods: We designed guideline excerpts reflecting high-
and low-quality guideline content for 21 of the 23 items in
the tool. We designed two study packages so that one
low-quality and one high-quality version of each item
were randomly assigned to each package. We randomly
assigned 30 participants to one of the two packages. Par-
ticipants reviewed and rated the guideline content accord-
ing to the instructions of the user’s manual and completed
a survey assessing the manual.

Results: In all cases, content designed to be of high quality
was rated higher than low-quality content; in 18 of 21
cases, the differences were significant (p < 0.05). The man-
ual was rated by participants as appropriate, easy to use,
and helpful in differentiating guidelines of varying qual-
ity, with all scores above the mid-point of the seven-point
scale. Considerable feedback was offered on how the
items and manual of the B-AGREE Il could be improved.

Interpretation: The validity of the items was established and
the user's manual was rated as highly useful by users. We used
these results and those of our study presented in part 1 to
modify the items and user’s manual. We recommend AGREE ||
(available at www.agreetrust.org) as the revised standard for
guideline development, reporting and evaluation.

potential as tools to assist in clinical, policy-related

and system-level decisions,** they need to be of high
quality and developed using rigorous methods.* Thus, strate-
gies are required to facilitate the development and reporting
of guidelines and tools able to distinguish guidelines of
varying quality. The AGREE Collaboration (Appraisal of
Guidelines, Research and Evaluation) was the first to create a
generic tool to assess the process of guideline development
and reporting,>® and it quickly became the standard for guide-
line evaluation.’

F or clinical practice guidelines to achieve their full
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See related research article by Brouwers and colleagues in the July 13 issue (page 1045)

As with any new assessment tool, ongoing development of
the instrument was required to improve its measurement
properties and advance the guideline enterprise. The AGREE
Next Steps Consortium undertook a program of research to
achieve these goals and create the next version of the tool, the
AGREE 11.5 The consortium completed two studies (parts 1
and 2). In part 1, also reported in this issue,’® we conducted an
analysis of the performance of the new seven-point response
scale, explored the usefulness of the AGREE items, and sys-
tematically identified ways in which the items and supporting
document could be improved.

In part 2, reported here, we aimed to test the construct
validity of the items and evaluate the new supporting docu-
mentation, which was intended to facilitate efficient and accu-
rate application of the tool.

The validity of the original AGREE instrument was explored
in three ways.® Appraisers’ attitudes about the instrument’s use-
fulness and the helpfulness of the supporting documents (i.e., a
user guide and training manual) were used as measures of face
validity. The construct validity of the instrument was tested
using three core hypotheses for each of the six domains; 3 of the
possible 18 tests were supported. In retrospect, whether the
hypotheses were generalizable across contexts was somewhat
questionable. Finally, to establish criterion validity, correlations
between users’ overall global endorsement and quality ratings of
individual items were calculated. Whether global endorsements
were a reasonable proxy gold standard was somewhat question-
able. Further, for both the construct validity and the criterion
validity, guidelines chosen in these studies were nominated by
members of the research team as representing a range of quality,
creating significant risks of bias.
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Together, these findings and methodological limitations
illustrated the need for additional work to test and establish
the instrument’s validity. The most fundamental concept of
construct validity, in particular, had not been yet addressed —
are guidelines known to be of higher quality rated more
favourably using the AGREE instrument than guidelines
known to be of lower quality? In addition, no study to date
has tested specifically whether the instructions for applying
the tool are perceived to be appropriate, implementable, and
helpful in differentiating among guidelines of varying quality.
These perceptions are important components that contribute
to the face validity of the tool.

We tested two specific research questions in this study.
First, do the items in B-AGREE Il differentiate between
guideline content of known, varying quality? Second, is the
new user’s manual perceived by users as appropriate, easy to
apply and helpful in differentiating good quality guidelines
from poor quality guidelines?
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Methods

Design and sample size

We used a two-level factorial design. Guideline quality (i.e.,
high and low) was the between-subjects factor. We sought to
recruit 15 participants per group, to enable a two-sided test to
have 80% power to detect an advantage of as little as one
point on the seven-point scale between the high-quality and
low-quality groups.

Participants

A convenience sample of guideline developers, researchers
and clinicians was recruited to participate in this study. They
were recruited from the Program in Evidence-based Care of
Cancer Care Ontario, the Canadian Partnership Against Can-
cer and international coinvestigators of the research team. We
oversampled by 33% to ensure we would receive data for our
targeted sample size of 30.

Table 1: Examples of guideline excerpts purposefully designed to represent high- and low-quality content (part 1 of 2)

AGREE Item High

Low

Domain 1: Scope and
purpose

3. The patients to whom the
guideline is meant to apply
are specifically described.

Domain 2: Stakeholder
involvement

6. The target users of the

guideline are clearly defined.

Domain 3: Rigour of
development

8. Systematic methods were
used to search for evidence.

This recommendation applies to adult patients

(> 18 years) with single or multiple
radiographically confirmed bone metastases of
any histology corresponding to painful areas in
previously non-irradiated areas without
pathologic fractures or spinal cord/cauda equine
compression. It does not apply to the
management of malignant primary bone tumour.

This provincial guideline was initiated to
summarize the evidence and to provide
recommendations on the preferred standard
radiotherapy fractionation schedule for the
treatment of painful bone metastases. The
intended audience for this radiotherapy
guideline includes radiation oncologists and
physicians who may refer patients for
radiotherapy.

A search of MEDLINE, EMBASE, and the
Cochrane Library (2002, Issue 4) was conducted
to find randomized trials published between
January 1998 and December 2002 using MeSH
headings (radiotherapy, radiotherapy dosage,
dose fractionation, bone neoplasms/sc
[Secondary], explode Clinical Trials, clinical trial
[publication typel), text words (bon; osseous,
metasta; radiotherapy, irradiation, radiation,
pain, analgesi; trial, and study) without
language restrictions.

Proceedings of the meetings of ASTRO (2001—
2002) and the Canadian Association of Radiation
Oncologists (2000), as well as reference lists of
papers and review articles, were scanned for
additional citations. Please see Appendix A for a
detailed listing of the search strategy.

This recommendation applies to patients with
bone metastases. It does not apply to the
management of malignant primary bone
tumour.

This provincial guideline was initiated to
summarize the evidence and to provide
recommendations on the preferred standard
radiotherapy fractionation schedule for the
treatment of painful bone metastases. This
radiotherapy guideline was primarily intended
for clinicians.

The Canadian Medical Association Infobase
(http:/Awvww.cma.ca/cpgs/index.asp), the National
Guidelines Clearinghouse (http:/Awww.guideline
.gov/index.asp) were searched for existing
evidence-based practice guidelines prior to the
development of this guideline report.

A search of MEDLINE, EMBASE, and the
Cochrane Library was conducted to find trials
without language restrictions for this
guideline. Terms specific to radiotherapy and
metastatic disease were used.

Proceedings of the meetings of ASTRO and the
Canadian Association of Radiation Oncologists, as
well as reference lists of papers and review articles,
were scanned for additional citations. The search
strategy is available upon request from the
authors.
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Table 1: Examples of guideline excerpts purposefully designed to represent high- and low-quality content (part 2 of 2)

AGREE Item

High

Low

Domain 4: Clarity of
presentation

15. The recommendations
are specific and
unambiguous.

Domain 5: Applicability

19. The potential
organizational barriers
in applying the
recommendations have
been discussed.

Domain 6: Editorial
independence

23. Conflicts of interest of
guideline development
members have been
recorded.

For patients where the treatment objective is
pain relief, a single 8 Gy treatment, prescribed to
the appropriate target volume, is recommended
as the standard dose-fractionation schedule for
the treatment of symptomatic and
uncomplicated bone metastases.

There is insufficient evidence at this time to make
a dose-fractionation recommendation for other
treatment indications, such as long term disease
control for patients with solitary bone metastasis,
prevention/ treatment of cord compression,
prevention/treatment of pathological fractures,
and treatment of soft tissue masses associated
with bony disease.

Based on written feedback from the external
review, the radiation oncologists identified the
need for a province-wide electronic medical
record to identify areas where previous radiation
occurred. Otherwise, no additional barriers
impacting the implementation of the guideline
were identified.

Members of the Supportive Care Guidelines
Group disclosed potential conflict of interest
information on standardized forms, addressing
economic and academic conflicts (Appendix).
The Supportive Care Guidelines Group Chair
reviewed all reported conflicts in light of this
guideline topic. One group member, who
reported research funding from a
pharmaceutical company producing anti-
emetics, was excused from the development of
recommendations. No other group members had
conflicts of interest which precluded
participation in the development of this
guideline.

A single treatment, prescribed to the
appropriate volume, is recommended as the
standard dose-fractionation schedule for the
treatment of symptomatic and uncomplicated
bone metastases.

There is insufficient evidence at this time to
make a dose-fractionation recommendation
for other treatment indications.

Appendix A outlines a list of policy
considerations for implementation of this
guideline.

Members of the Supportive Care Guidelines
Group disclosed potential conflicts of interest
information. One group member, who
disclosed pharmaceutical funding, was
excused from the development of
recommendations.

Creating guideline content of varying quality
for assessment

An existing cancer-related guideline developed by an estab-
lished guidelines program® was used as the source guideline
from which we purposefully designed excerpts of content of
varying quality to reflect 21 of the 23 AGREE items. This
guideline was chosen because it was of mid-range quality (as
determined by two independent appraisers using the original
AGREE instrument [MK, JM]), and thus enabled us to easily
craft higher-quality content and lower-quality content. The
AGREE instrument had not been explicitly used to facilitate
its development. We did not test item 16 (i.e., the different
options for management of the condition are clearly presented)
because the source document only focused on one effective
treatment option, and we did not want to introduce a recom-
mendation that was fictitious or not based on evidence. There-
fore, this item was excluded. Item 17 (i.e., key recommenda-
tons are easily identifiable) was not manipulated, because we
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were presenting guideline excerpts related to each of the items
one at a time rather than embedding all of the manipulated
content to create a whole version of a guideline. Therefore, all
participants received the same content as in the original source
guideline for item 17.

In crafting guideline content, our objective was to reflect
more nuanced differences that might typically be seen
between guidelines rather than extreme examples of high and
low content (Table 1). For each item, a high-quality version
and a low-quality version of the content was pilot-tested,
reviewed and refined by three members of the team (MB,
MK, ER). From there, two versions of a study package were
created. Excerpts of high- and low-quality content were ran-
domly assigned to each version of the study package using a
random number generator, such that in each package, only
one version (high or low) was included for each item (except
item 17 as per above). Version 1 included 14 high-quality
items and 7 low-quality items. Version 2 included 7 high-

e JULY 13,2010 ¢ 182(10)



quality items and 14 low-quality items (i.e., the inverse of
version 1 in quality).

Administration

After obtaining ethics approval, we distributed personalized
letters of invitation and then reminders via email to partici-
pant-candidates. Participants were assigned a unique identi-
fier code and were blinded to group and purpose of the study.
They were randomly assigned to one of the two versions of
the study package and sent a confidential username and pass-
word to access the web-based study platform. Once logged
on, participants were asked to assess the guideline content,
using the B-AGREE II items and user’s manual to guide their
assessment. Content relevant to each item was presented
sequentially. Participants were then asked to fill out a survey
to assess the usefulness of the user’s manual.

Measures

B-AGREE Il

The B-AGREE Il comprised an item set and a user’s manual.
The set included the 23 items clustered into the six quality
domains from the original AGREE instrument. However, the
items were answered using the new seven-point response scale
which was tested in part 1°** and replaces the original four-point
scale.® The most significant change to the B-AGREE Il is the
new user’s manual that replaces the original supporting docu-
mentation. The user’s manual is an extensively restructured
revision of the original user guide and training manual. For each
of the 23 items, the user’s manual provides a definition of the
concept, specific examples, suggestions for where to find the
information in the guideline and clear direction (including crite-
ria and considerations) on how to score the item.

Table 2: Demographic characteristics of participants

Group; no. of participants

Group 1 Group 2 Overall
Characteristic n=16 n=14 n=30
Educational background
or level
Physician 2 4 6
Registered nurse 1 2 3
Bachelor’s degree 3 2 5
Master’s degree 7 7 14
PhD 6 2 8
Other 1 1 2
Primary role
Clinician 0 3 3
Guideline developer or 16 9 25
researcher
Policy- or decision-maker
Engaged in clinical practice 2 6 8
Engaged in clinical or 12 11 23
health services research
CMAJ
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Survey to assess the user’s manual

A three-item scale was used to gather feedback on the user’s
manual based on previously published measures of clinical
sensibility.*? For each item represented in the manual, partici-
pants were asked to rate their agreement using a seven-point
scale (i.e., 1 = strongly disagree, 7 = strongly agree) regarding
item appropriateness, ease of application, and capacity to
facilitate discrimination between good- and poor-quality
guidelines. Participants were also asked to provide written
feedback (i.e., qualitative, open-ended) on how the user’s
manual could be improved.

Analysis of data

To assess whether differences in item ratings existed between
guideline content designed to be of high and low quality and
to correct for multiple comparisons, we conducted a multi-
variable analysis of variance (MANOVA). This analysis
included the 21 manipulated items as dependent measures.
We report the results of both the MANOVA and the univari-
able analysis. A separate analysis of variance (ANOVA) was
conducted to compare scores for item 17 between the two
groups, where no difference was expected.

Descriptive statistics were calculated for each of the three
assessment measures of the user’s manual. For exploratory
purposes, total scores were added across the AGREE items
for each of the three assessment measures of the user’s man-
ual, and a one-way ANOVA was undertaken to determine if
differences in overall assessments existed between version 1
and version 2 of the study packages. Our hypothesis was
that no differences would exist between the two groups.

Results

Participants

Of 41 invited participants, we received data from 30 people
(for a response rate of 73%), which met our requirement for
sample size. One data point was missing for two of these par-
ticipants. The demographic characteristics of participants are
provided in Table 2. Almost three quarters of participants
identified themselves as researchers, 28% engaged in clinical
practice, and 83% were participants in some aspect of the
guideline enterprise.

Assessment of guideline excerpts

Multivariable analysis of variance yielded a significant main
effect for guideline quality (p = 0.005). Univariable analyses
yielded significant differences in scores for 18 of the 21
manipulated items (Table 3). In all cases, content designed to
be of high quality was rated higher than content designed to
be of low quality. Whereas the mean scores were in the cor-
rect direction, the three items that did not yield significant
univariable differences between the high- and low-quality
item versions were item 10 (i.e., methods for formulating rec-
ommendations are clearly described), item 11 (i.e., health
benefits, side effects and risks have been considered in for-
mulating recommendations); and item 12 (i.e., there is an
explicit link between the recommendations and the support-
ing evidence). As expected, item 17 (i.e., key recommenda-
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tions are easily identifiable), for which participants in both
groups received the same version, did not yield a significant
difference between the high- and low-quality versions (p >
0.05) in the separate ANOVA.

Assessment of the user’s manual

The results of the three usability assessments of the 3 version
of the user’s manual across each of the AGREE 11 items are
presented in Table 4. Mean scores were high, with a range of
5.43-6.43 for the measure of appropriateness, 5.33-6.33 for
that of ease of application, and 5.21-6.27 for that of ability to
discriminate. No differences in total assessment scores were
found between study package 1 and study package 2 (p > 0.05).

Final refinements

We received considerable written feedback from participants,
including specific suggestions for improvements to the instru-
ment (not presented). All feedback, in combination with feed-
back received in part 1, was formally discussed by the
AGREE Next Steps Consortium, and final modifications
were made to create the AGREE I1.°

Interpretation
This study represents the first systematic analysis of the construct

validity of the AGREE items. Our results show the capacity of
the items to detect differences in guideline quality which the

Table 3: Differences in AGREE Il § version scores as a function of high- and low-quality content

High quality, Low quality,

Domain Item mean score (SD) mean score (SD)  p value
1. Thelz overall objective(s) of the guideline is (are) specifically 5.67 (1.29) 3.92 (1.26) 0.001
described

Scope and 2. The clinical question(s) covered by the guideline is (are)

purpose specifically described 5.93 (1.71) 4.62 (1.19) e
3. Thg patients t(? whom the guideline is meant to apply are 6.47 (1.06) 4.15 (1.07) <0.001
specifically described
4. The guideline develo_pment group includes individuals from 6.77 (0.44) 4.20 (1.78) <0.001
all the relevant professional groups

_Stakleholdert 5. The patients’ views and preferences have been sought 6.00 (1.25) 4.38 (1.19) 0.002

involvemen
6. The target users of the guideline are clearly defined 6.20 (0.86) 4,77 (1.79) 0.010
7. The guideline has been piloted among end users 6.73 (0.59) 5.08 (1.26) < 0.001
8. Systematic methods were used to search for evidence 6.69 (0.63) 4.60 (1.64) < 0.001
9. The criteria for selecting the evidence are clearly described 6.00 (0.82) 4.07 (1.67) 0.001
10. The methods for formulating the recommendations are 5.47 (1.51) 4.92 (1.26) 0314
clearly described

Rigour of 11. T_he hea_lth beneflts_, side effects and rlsks_have been 4.27 (1.83) 3.85 (1.57) 0524

d considered in formulating the recommendations

evelopment

12. There is an expllat link between the recommendations and 5.23 (1.74) 4.20 (1.94) 0.153
the supporting evidence

13._The gu_ldel_lne has been externally reviewed by experts prior 6.20 (1.08) 454 (1.20) 0.001
to its publication

14. A procedure for updating the guideline is provided 6.07 (1.62) 4.00 (1.35) 0.001
15. The recommendations are specific and unambiguous 5.73 (1.03) 3.92 (0.95) < 0.001

. 16. The different options for management of the condition are

Clarity of clearly presented A LR A

presentation - — —

17. Key recommendations are easily identifiable* 5.53 (1.96) 5.57 (0.94) 0.948
18. The guideline is supported with tools for application 6.67 (0.72) 3.62 (1.71) < 0.001
19. The poten'_clal organlzatlone_ll barriers in applying the 5.00 (1.60) 3.46 (1.56) 0017
recommendations have been discussed

Applicabilit i implicati i

pplicability 20. The poten"clal cost |mp||cat|ons. of applying the 4.69 (1.65) 2.87 (2.07) 0017
recommendations have been considered
21.The gw_dellne presents key review criteria for monitoring 6.00 (1.16) 4.20 (1.66) 0.003
and/or audit purposes

Editorial 22. The guideline is editorially independent from the funding body 6.92 (0.28) 6.00 (1.13) 0.008

itoria

independence 23. Conflicts of interest of guideline development members have 6.80 (0.56) 5.46 (1.27) 0.001

been recorded

Note: NA = not applicable, SD = standard deviation.

*Participants in both groups received the same version of guideline text for assessment.
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instrument purports to measure. Prior to this study, development  ences among researchers on criteria used to nominate good- and
work on the AGREE instrument had been done on real guide- poor-quality exemplars). In this study, by removing these poten-
lines considered by researchers to reflect a range of quality. tial confounders, we were able to explicitly test the capacity and
However, those results were confounded because the AGREE predictability of the AGREE items to distinguish among guide-
instrument served both as the measurement tool to evaluate the line information of known varying quality. By manipulating the
guidelines and as the object of the study intended to assess the  quality of guideline excerpts, we have been able to determine
instrument’s capacity to evaluate guidelines. Differences in what ~ how the scores relate to the operational definitions of the items.

looked like quality might have been confounded with other dif- Our results are encouraging, with all mean ratings falling
ferences (e.g., guideline topic, intervention, organization, differ- in the intended direction, and 18 of the 21 means yielding sta-

Table 4: Assessment of usability of the B-AGREE Il user manual

Easy to Facilitates successful
Appropriate,* apply,t discrimination, ¥
Domain Item mean (SD) mean (SD) mean (SD)
1. The overall objective(s) of the guideline is (are) 5.87 (1.53) 5.70 (1.34) 5.63 (1.45)
specifically described ’ ’ ’ ’ ’ :
Scope and 2. The clinical question(s) covered by the guideline is (are) 5.90 (1.42) 5.50 (1.46) 5.60 (1.38)
purpose specifically described ’ ’ ’ ’ ’ ’
3. The patients to whom the guideline is meant to apply 6.07 (1.41) 5.80 (1.45) 5.87 (1.50)
are specifically described ’ ’ ’ ’ ’ ’
4. The guideline development group includes individuals 6.27 (1.23) 6.20 (1.27) 5.97 (1.38)
from all the relevant professional groups ’ ’ ’ ’ ’ ’
_Stakleholdert 5. The patients’ views and preferences have been sought 6.23 (1.25) 5.87 (1.36) 6.03 (1.27)
involvemen
6. The target users of the guideline are clearly defined 6.20 (1.22) 5.87 (1.28) 5.83(1.42)
7. The guideline has been piloted among end users 6.03 (1.56) 5.80 (1.49) 5.67 (1.69)
8. Systematic methods were used to search for evidence 6.40 (1.22) 6.07 (1.31) 6.27 (1.26)
9. The criteria for selecting the evidence are clearly 6.37 (1.22) 6.03 (1.27) 6.13 (1.20)
described ' ’ ’ ’ ' '
10. The methods for formulating the recommendations 5.70 (1.45) 5.50 (1.46) 5.67 (1.35)
are clearly described ’ ’ ’ ’ ’ ’
Rigour of 11. The health benefits, side effects and risks have been
development considered in formulating the recommendations Bl ez Blakzg
12. There is an explicit link between the
recommendations and the supporting evidence BRI 528 (e BIED 5
13. The guideline has been externally reviewed by experts 6.20 (1.42) 5.93 (1.44) 6.17(1.23)
prior to its publication ’ ’ ’ ’ ’ ’
14. A procedure for updating the guideline is provided 6.33 (1.18) 5.93 (1.44) 6.10 (1.30)
15. The recommendations are specific and unambiguous 6.10 (1.24) 5.60 (1.40) 5.97 (1.27)
. 16. The different options for management of the
Clarltytofc_ condition are clearly presented 5.59 (1.72)§ 5.46 (1.57)§ 5.61 (1.69)8
resentation
& 17. Key recommendations are easily identifiable 6.13 (1.38) 6.03 (1.27) 5.77 (1.43)
18. The guideline is supported with tools for application 5.80 (1.63) 5.77 (1.52) 5.21 (1.72)§
19. The potential organizational barriers in applying the
recommendations have been discussed 7 (=ED (R 0D
Applicability 20. The potential cost implications of applying the 5.60 (1.52) 5.70 (1.37) 5.60 (1.45)
recommendations have been considered ' ’ ’ ’ ’ :
21. The guideline presents key review criteria for 5.43 (1.74) 5.37 (1.54) 5.33 (1.69)
monitoring and/ or audit purposes ’ ' ’ ’ ’ ’
22. The guideline is editorially independent from the 6.13 (1.57) 6.33 (0.84) 6.20 (1.21)
Editorial funding body ' ' ' ' ' '
independence  23. Conflicts of interest of guideline development 6.43 (1.22) 6.00 (1.39) 6.20 (1.21)

members have been recorded

*The instructions for how to rate this item are appropriate.

1The instructions for how to rate this item are easy to apply.

$The instructions for how to rate this item will facilitate successful discrimination between good and poor reporting in guidelines.

§The following observations are missing: Item 16: appropriate (3 observations), easy to apply (2 observations), successful discrimination (2 observations). Item 18:
successful discrimination (1 observation).
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tistically significant differences. In addition, this study estab- Funding: This research was supported by the Canadian Institutes of Health

. . : _ Research (CIHR), which had no role in the design, analysis or interpretation
lished that the instructions of the B AGREE I User Manual of the data. Michelle Kho is supported by a CIHR Fellowship Award (Clini-

are appropriate, are easy to apply, and create confidence cal Research Initiative).
among users that good-quality guidelines will be differenti-
ated from poor-quality guidelines.
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Conclusion

Our study represents the first systematic assessment of the
construct validity of the AGREE. Future research is war-
ranted to reproduce these findings using a larger sample of
stakeholders and including manipulated guideline content
within the context of a whole report.

In combination with part 1,° our results led to the final
refinements and release of the AGREE I, the revised stan-
dard for guideline development, reporting and evaluation.®
The AGREE Il is available at the website of the AGREE
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