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Abstract

Objectives To survey the quality of evidence-based clinical practice guidelines for chronic respiratory diseases relevant to physiotherapy
practice using the Appraisal of Guidelines for Research and Evaluation version II instrument (AGREE II) and to evaluate the inter-rater
reliability of AGREE II.

Design Observational survey.

Procedures Guidelines indexed in the Physiotherapy Evidence Database (PEDro) on chronic respiratory diseases were evaluated by four
assessors using AGREE 11.

Main outcome measures The six domains and two global items of AGREE II.

Results Thirty-three guidelines were evaluated (58% were published in the last 5 years and 36% were for chronic obstructive pulmonary
disease). The domains with the highest scores were scope and purpose (79%, SD 10%) and clarity of presentation (79%, SD 10%). The domain
with the lowest score was applicability (37%, SD 23%). Mean overall quality was five out of seven (SD 1). Intraclass correlation coefficients
ranged from 0.66 to 0.93 for the six domains and first global item, suggesting good to excellent reliability. The second global item had very
poor reliability (Kappa 0.097).

Conclusion The quality of evidence-based clinical practice guidelines for chronic respiratory diseases relevant to physiotherapy could be
improved, particularly in consideration with applicability. The number of assessors for AGREE II could be reduced because of the good
inter-rater reliability.

© 2016 Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy.
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Introduction

Chronic respiratory diseases are persistent conditions that
affect the respiratory tract, including asthma, allergic rhinitis,

bronchiectasis, cystic fibrosis and chronic obstructive pul-
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monary disease [1]. In 2013, chronic respiratory diseases
accounted for more than four million deaths worldwide, an
increase of 22% compared to 1990 [2]. The economic bur-
den of chronic respiratory diseases is high. For instance, data
from the European Union shows that the economic burden on
health services due to chronic obstructive pulmonary disease
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and asthma is about €40 billion [3]. Pulmonary rehabilita-
tion is an important component in the management of chronic
respiratory diseases. Physiotherapists are often responsible
for implementing pulmonary rehabilitation programs, which
include exercise training, behaviour change and collaborative
self-management [4]. Recent Cochrane reviews indicate that
pulmonary rehabilitation improves quality of life, exercise
capacity and dyspnoea for people with chronic obstructive
pulmonary disease and interstitial lung disease [5,6]. Physio-
therapists also use many other interventions to help manage
chronic respiratory disease, such as airway clearance, non-
invasive ventilation, and dyspnoea management [7].

Evidence-based clinical practice guidelines are system-
atically developed statements derived from a rigorous
evaluation of high-quality clinical research to guide the
overall management of a disease [8]. Many clinical prac-
tice guidelines have been developed for the management
of chronic respiratory diseases. Unfortunately, the quality
of guidelines in healthcare varies widely, particularly in the
areas of stakeholder involvement [9—11], rigour of develop-
ment [9-15], applicability [9—17], and editorial independence
[9-11,16]. One explanation for this variability is that the
development process is complex, requiring diverse skills
from guideline developers including analysis of scientific
evidence and synthesis of recommendations [8].

The Appraisal of Guidelines for Research and Evaluation
(AGREE) instrument was developed to evaluate the accu-
racy and methodological transparency of clinical practice
guidelines [18]. The original tool has been refined and now
is known as AGREE II, which is composed of six domains
spanning 23 items plus two global items [19]. In an evalua-
tion of 40 appraisal tools for practice guidelines, the AGREE
II tool was considered to be the most comprehensive [20].
While the AGREE II has been validated [18], the AGREE
IT developers have identified the need to investigate inter-
rater reliability [21]. AGREE II has been used to evaluate
guidelines in several areas of medicine (including macular
degeneration related to age [9], Chagas disease [12], juvenile
idiopathic arthritis [ 16], and respiratory diseases (exclusive to
China) [10]), but the quality of English-language guidelines
for chronic respiratory diseases relevant to physiotherapy
practice does not appear to have been evaluated.

The primary aim of this study is to systematically assess
the quality of guidelines for chronic respiratory diseases
relevant to physiotherapy practice using the AGREE Il instru-
ment. A secondary aim is to evaluate the inter-rater reliability
of the AGREE II instrument.

Methods
Design

The present study is an observational survey of published
evidence-based clinical practice guidelines for chronic respi-
ratory diseases relevant to physiotherapy practice.

Procedures

The Physiotherapy Evidence Database (PEDro;
www.pedro.org.au [22]) was used to identify guidelines
because it is likely to provide comprehensive coverage of
guidelines relevant to physiotherapy. The guidelines indexed
in PEDro are identified through searches of databases
of clinical practice guidelines (e.g. National Guideline
Clearinghouse in the USA) and bibliographic databases
(e.g. Medline, Embase, CINAHL and PsycINFO), receipt of
guidelines from guideline development groups (e.g. Dutch
clinical practice guideline developers), and notifications
from users of PEDro. Furthermore, PEDro indexes all
guidelines if they are relevant to physiotherapy practice
with no restriction by year or language of publication
[22]. Guidelines are included on PEDro if they satisfy the
following criteria: (1) produced under the auspices of a
health professional association or society, public or private
organisation, health care organisation or plan, or government
agency; (2) publicly available; (3) a systematic literature
search and review of existing scientific evidence published in
peer-reviewed journals was performed during the guideline
development or the guidelines were based on a systematic
review published in the four years preceding publication
of the guideline; (4) contains systematically developed
statements that include recommendations, strategies, or
information to guide decisions about appropriate health
care; (5) at least one recommendation concerns at least one
intervention that is currently part of physiotherapy practice
or that could become part of physiotherapy practice; and, (6)
physiotherapy recommendations are based on at least one
randomised controlled trial or systematic review [23].

The search strategy used in the PEDro advanced search
combined: (i) method: clinical practice guideline; (ii) subdis-
cipline: cardiothoracics; and (iii) topic: chronic respiratory
disease. Only clinical practice guidelines published in
English were considered eligible for the present study. Guide-
lines that were older than the expiry date specified by
their developers were excluded. Clinical practice guidelines
related to chronic management of respiratory sequelae of
other chronic diseases (e.g. chronic neurological diseases)
were included.

Full-text copies of each included clinical practice guide-
line as well as all companion or supplementary documents
related to each guideline were retrieved and used for rat-
ing. Four assessors who had completed AGREE II training
[24] independently evaluated each guideline. The procedures
specified in the AGREE II manual were followed [25]. Data
acquisition was electronic, with each assessor entering their
scores in a pilot-tested Excel spreadsheet.

AGREE Il includes 23 specific items and two global items.
The specific items are grouped into six domains. The first
global item (overall one) rates the overall quality of the
guideline, while the second global item (overall two) evalu-
ates recommending the guideline for use [19]. A seven-point
Likert scale (range: one strongly disagree to seven strongly
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agree) was used to score each of the 23 specific items and the
first global item. A three-point scale was used for the second
global item: yes; yes with modification; or no. The specific
and global items are listed in Appendix 1 in Supplementary
material.

The data from each assessor (i.e. scores for each item for
each guideline) were merged into a single Excel file. The
scaled domain score (expressed as a percentage) for each
guideline were calculated using the formula in the AGREE
II manual [25]. The scores from all assessors for all items
within a domain were summed to produce the “observed
score” for the domain. The “minimum possible score” (num-
ber of assessors x number of items x 1) and the “maximum
possible score” (number of assessors x number of items x 7)
were also calculated. The scaled domain score was calculated
using the following formula:

Observed score — Minimum possible score
x 100

Maximum possible score — Minimum possible score

The average score from the four assessors was calculated
for the first global item for each guideline. The AGREE II
manual does not provide guidance for producing a summary
score from the individual assessor ratings for the second
global item. We planned to use the most frequent score (yes;
yes with modification; or no) for each guideline.

The following descriptive data were extracted from each
guideline: country where the guideline was developed, year of
publication, type of disease, type of management, population
(adults versus children), number of companion documents,
association or society that produced the guideline, and if
the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) method [26] was used to determine
the strength of recommendations. These data were recorded
by a single assessor.

Data analysis

The scaled domain scores and the average score for the
first global item for each guideline were tabulated. Means
and standard deviations were calculated for these seven vari-
ables for all guidelines. Post hoc analysis was performed for
scaled domain scores scoring <60% (i.e. evaluation of the
mean and standard deviation for the individual items used
to calculate the domain). For the second global item, the
score from each assessor was tabulated and the most fre-
quent score of each guideline was used. Inter-rater reliability
was evaluated for the six domains and the two global items
using the scores from the four assessors. Intraclass correlation
coefficients (type 2, 1) and 95% confidence intervals were
calculated for the six domains and the first global item using
SPSS 20.0 software (SPSS, IBM Corporation, NY). A Fleiss
Kappa coefficient and 95% confidence interval were calcu-
lated for the second global item using a web-based program
[27]. The benchmarks used for interpreting the intraclass cor-
relation coefficients were: 0.75 or higher excellent reliability;

0.40 to 0.75 good reliability and lower than 0.40 poor relia-
bility [28]. The benchmarks used for interpreting the Kappa
coefficient were: 0.81 or higher perfect reliability; 0.61 to
0.80 substantial reliability; 0.41 to 0.60 moderate reliability;
0.21 to 0.40 poor reliability and lower than 0.20 very poor
reliability [29].

Results

The PEDro search undertaken on 3 November 2015 iden-
tified a total of 38 clinical practice guidelines fulfilling the
search criteria. Two of these were excluded because they
were not in the English language. Three were excluded
because they were older than the expiry date specified by
their developers. Therefore, 33 guidelines (see Appendix 2
in Supplementary material) were included in the analysis.

Most guidelines were published by countries in North
America (n= 19, 58%) followed by Europe (n =10, 30%) and
Oceania (n=2, 6%), while in two guidelines the country of
publication was not specified. The guidelines were published
between 2007 and 2015, with 19 (58%) published in the last 5
years. One-third of the guidelines were for chronic obstruc-
tive pulmonary disease (n=12, 36%) (Fig. 1). Many were
focussed on particular interventions (pulmonary rehabilita-
tion, dyspnoea management, non-invasive ventilation, airway
clearance, sleep-disordered breathing management) (Fig. 2).
Most guidelines were for the management of adults (n=25,
76% adults only; n=5, 15% adults and children; n=3, 9%
children). Among the 23 guidelines that had companion
or supplementary documents, the mean number of extra
documents was three (SD 3). Twenty-five guidelines were
produced by a single association or society. For the remain-
ing guidelines, the number of associations involved in the
guideline development ranged from two to four associations.
Seven (21%) of the guidelines used GRADE to determine
the strength of its recommendations. The method used to
determine the strength of recommendations was unclear or
not reported for 11 (33%) of the guidelines. All descriptive
data are presented in detail in Appendix 2 in Supplementary
material.

Means and standard deviations of the scaled domain scores
and overall quality of the guideline (first global item) are
listed in Table 1. The domains with the highest scores were
scope and purpose (79%, SD 10%) and clarity of presentation
(79%, SD 10%). In contrast, the domain with the lowest score
was applicability (37%, SD 23%). Mean overall quality was
five out of seven (SD 1).

Post hoc evaluation of individual items was performed
for the three domains scoring <60%: editorial independence
(54%), stakeholder involvement (52%) and applicability
(37%), see Fig. 3. Lack of reporting of how the funding body
influenced the content of the guideline reduced the rating of
the editorial independence item. Failing to seek the views
and preferences of the target population lowered the rating
of stakeholder involvement. Providing tools for putting the
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Fig. 1. Disease focus of the guidelines.
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Fig. 2. Management focus of the guidelines.

recommendations into practice, providing monitoring and/or
auditing criteria, and considering resource implications had
the largest impact on the low scores for the applicability
domain.

For the inter-rater reliability analysis, the intraclass cor-
relation coefficients for the six domains and first global item

Table 1
Mean and standard deviation scaled score for each domain, ranked from
highest to lowest, and the first global item of the AGREE II instrument.

AGREE 1II domain Mean Standard deviation
Scope and purpose 79% 10%

Clarity of presentation 79% 10%

Rigour of development 61% 16%

Editorial independence 54% 24%

Stakeholder involvement 52% 19%

Applicability 37% 23%

Overall quality of the guideline (/7) 5 1

Number of guidelines (n)
5 10 15 20 25

ranged from 0.66 to 0.93 (see Table 2). All values were in the
good or excellent categories [28].

The inter-rater reliability was considered to be very poor
(Kappa=0.097, 95% CI —0.013 to 0.207) for the second
global item. It was also not possible to calculate the most
common score because of the distribution of the scores from
individual assessors (see Appendix 3 in Supplementary mate-
rial). Instead we calculated the overall frequency of each
score (yes; yes with modification; or no) from all assessors
and all guidelines. In most cases the assessors recommended
the guideline with modifications (i.e. yes with modification;
72%), with 20% recommended without modification (yes),
and 8% not recommended (no).

Discussion

Evidence-based clinical practice guidelines relevant to the
physiotherapy management of chronic respiratory diseases
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Fig. 3. Post hoc evaluation of individual items for the domains: editorial independence (items 22 and 23), applicability (items 18 to 21) and stakeholder

involvement (items 4 to 6).

Table 2

Intraclass correlation coefficients (type 2, 1) and 95% confidence intervals
for the six domains, ranked in descending order, and the overall quality of
the guideline (first global item) of the AGREE II instrument.

AGREE 11 Intraclass 95% confidence
domain correlation interval
coefficient

Applicability 0.93 0.87 to 0.97
Stakeholder involvement 0.90 0.81 to 0.95
Editorial independence 0.90 0.83 t0 0.95
Rigour of development 0.88 0.73 to 0.94
Opverall quality of the guideline 0.81 0.61 to 0.91
Clarity of presentation 0.67 0.44 t0 0.82
Scope and purpose 0.66 0.42 t0 0.81

have a mean overall quality of five out of seven. Although the
AGREE 1II manual explicitly avoids providing benchmarks
for interpreting scores, physiotherapists can use existing clin-
ical practice with confidence that they are likely to have clear
scope and purpose, acceptable clarity, rigour of develop-
ment, editorial independence and stakeholder involvement.
However, we observed that the applicability domain scored
less than 50% (mean 37%), which may indicate that this
is an area that requires more attention in future guidelines
for chronic respiratory diseases. None of the mean domain
scores exceeded 80%, indicating further room for improve-
ment across all domains. The inter-rater reliability was good

to excellent for the six domains and first global item, but poor
for the second global item.

A strength of this survey is that it evaluated a relatively
large and representative sample of guidelines. One-third of
the guidelines were for chronic obstructive pulmonary dis-
ease, the most prevalent and cause of most deaths of all
chronic respiratory diseases [2]. Most of the guidelines were
for the overall management of the disease, but some focussed
on one aspect of management (e.g. pulmonary rehabilitation,
non-invasive ventilation, airway clearance, or management
of a specific symptom). Both overall and focused guidelines
provide important information for the management of chronic
respiratory diseases.

A limitation of our survey was restriction to guidelines
published in English. This may have caused an overesti-
mation of the quality of guidelines for chronic respiratory
disease. A recent survey of Chinese-language guidelines for
the management of respiratory diseases [10] concluded that
the mean scores for the six AGREE II domains for the 16
evidence-based guidelines were all below our values for
English-language guidelines, particularly for the editorial
independence (5% vs 54%, respectively), rigour of devel-
opment (26% vs 61%) and stakeholder involvement (25% vs
52%) domains. However, we only excluded two reviews due
to language (one French, one Japanese), so any influence on
our review’s overall estimate of quality was probably very
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small. Another limitation of our survey was the identifica-
tion of guidelines using a single bibliographic database with
stringent inclusion criteria (only evidence-based guidelines
developed by an organisation are indexed on PEDro). Despite
this, our survey evaluated a larger sample (n=33) compared
to previous evaluations of English guidelines in other areas
of medicine (n=5to 17) [11-15].

Reporting of the second global item (recommending the
guideline for use: yes; yes with modification; or no) was
problematic because the AGREE II manual did not provide
guidance for producing a summary score and inter-rater reli-
ability was very poor (Kappa=0.097) for this item. We were
unable to use the most common score for each guideline,
instead using a frequency analysis of the scores from all four
assessors for all guidelines. In 72% of responses the guide-
lines were recommended with modification. This difficulty of
interpretation was also seen in other studies, with some estab-
lishing cut-off values for the AGREE II domains in order to
score the second overall item [10-12,14,17], another seeking
consensus among assessors [ 13], and others not reporting this
item [9,16]. This variation on the analysis and interpretation
of this item makes it difficult to compare between studies and
could be the focus of future research.

Our mean domain scores are consistent with several pre-
vious studies that used the AGREE II instrument to evaluate
guidelines for other areas of healthcare. The domain with
the lowest score in our survey, applicability (37%), was
at the upper end of the range of values from other stud-
ies: 5% to 47% [12—17,30]. The domains with the highest
scores, clarity of presentation (79%) and scope and purpose
(79%), also compared well to other studies: 51% to 87%
[10,13—-17,30] and 65% to 92% [9,11,12], respectively. This
indicates that guidelines, regardless of the area of health-
care, could be improved (particularly for the applicability
domain). This could be addressed in the guideline develop-
ment process by considering facilitators and barriers to the
application of guidelines; providing advice and/or tools for
putting the recommendations into practice; developing mon-
itoring and/or auditing criteria; and considering the potential
impact of the recommendations on resources within the
guideline. The application of clinical practice guidelines to
individual patients can also be hampered by features of the
trials on which they are based, such as: participants with
co-morbidities being excluded; the intervention being deliv-
ered in a manner that is not feasible in clinical practice;
or poor reporting of details of the intervention. Clinicians
may need to adapt guidelines to suit local conditions and
obtain additional training in order to implement the recom-
mended interventions. Clinical practice guidelines should be
used in combination with the therapist’s expertise and prac-
tice experience, as well as with the patient’s preferences and
priorities.

Guidelines synthesise large amounts of clinical research
(e.g. one guideline evaluated 655 references [31]) and can
improve the outcomes of physiotherapy care [32]. This sug-
gests that a high-quality evidence-based clinical practice

guideline is potentially a more efficient and effective way for
clinicians to apply the best evidence, compared to interpret-
ing a large number of individual randomised controlled trials
and systematic reviews. Clearly, rigour in the development of
guidelines is extremely important for clinical practice. Guide-
line developers could use the AGREE II tool to guide the
construction of guidelines.

Guideline users and researchers could use the AGREE
II tool to evaluate guidelines relevant to their area of clinical
practice. The inter-rater reliability for individual assessors for
the six domains and first global item for AGREE II was good
to excellent, which is consistent with previous reports [10].
This has implications for the scoring recommendations for
AGREE II, which encourage the use of four assessors [25].
Perhaps using two assessors to rate each guideline is now jus-
tified. However, our reliability evaluation was for individual
raters rather than for the summary scores generated by teams
of assessors. Future research could evaluate the reproducibil-
ity of domain scores produced by teams of raters as well as
other measurement properties of the AGREE 1I tool, such as
concurrent validity.

Conclusions

The quality of evidence-based clinical practice guidelines
for chronic respiratory diseases relevant to physiotherapy
could be improved, especially in consideration with appli-
cability. The AGREE II instrument may be a useful tool for
guideline developers and users.
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