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Abstract
Numerous studies have reported the variable quality of clinical practice guidelines (CPGs) across various domains. The aim of this
study was to systematically assess the quality, methodology, and consistency of recently developed traditional and conventional
medicine CPGs that focus on the management of osteoporosis and provide helpful recommendations for patients with osteoporosis.
From June 2020 to July 2020, CPGs with osteoporosis targeting any age were systematically retrieved. All CPGs of traditional and

conventional medicine related to the assessment and diagnosis, management, and clinical therapeutic and pharmacological
recommendations with osteoporosis were eligible for inclusion in this study. The excluded documents included guidelines without
recommendations, secondary publications derived from CPGs, consensus statements, or consensus conferences based on the
opinion of panelists, systematic reviews, editorials, clinical trials, and single-author documents. The quality of CPGs was
independently examined by three assessors using the Appraisal of Guidelines for Research and Evaluation II (AGREE II) instrument.
AGREE II consists of 6 domains; scope and purpose, stakeholder involvement, rigor of development, clarity of presentation,
applicability, and editorial independence. Consequently, selected CPGs were graded as recommended (A), recommended with
modifications (B), or not recommended (C), and the specific treatments and preventive recommendations in the CPGs were
summarized.
The quality of the 15 CPGs assessed varied across the AGREE II domains. The overall quality ranged from 3.0 to 6.0 out of 7. The

domain that had the highest scores were “clarity of presentation,” with a mean value of 69.0% (range 46%–83%); “editorial
independence” had the lowest score of 30.2% (range 0%–75%). The conventional CPGs focused on pharmacological treatments,
calcium and vitamin D intake, and prevention, while the traditional CPGs consistently emphasized on herbal medicine and non-
pharmaceutical treatment and management.
Further development of CPGs will require improvement in domains where low item scores have been obtained in the quality

assessment in this present study. Further research is needed on alternative modalities for osteoporosis, especially complementary
approaches, and higher quality CPGs are needed to facilitate evidence-based clinical practice.

Abbreviations: AGREE = Appraisal of Guidelines for Research and Evaluation, CPG = clinical practice guideline.

Keywords: clinical practice guidelines, conventional medicine, osteoporosis, quality assessment, systematic review, traditional
medicine
1. Introduction
A clinical practice guideline (CPG) was defined as “a statement
developed systematically to help practitioners and patients make
decisions about appropriate medical services” in 1990 by the
Institute of Medicine (IOM),[1] and “a statement containing a
systematic literature review of clinical evidence and recommen-
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dations made to assess the benefits and risks of alternative
modalities.”[2] CPGs provide clinicians with specific recommen-
dations based on the best available evidence. Several recent
studies have found that CPGs have fairly variable methodological
quality; there are several poor quality CPGs that are not based on
the best available evidence. Therefore, the quality assessment of
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CPGs using systematic methods is crucial.[3] The Appraisal of
Guidelines for Research and Evaluation (AGREE) is an appraisal
tool that has been validated and endorsed by leading raters or
compilers of international CPGs.
Osteoporosis is a systemic skeletal disease characterized by low

bone mass and microarchitectural deterioration in bone tissue,
which leads to enhanced bone fragility and increased fracture
risk. The operational definition of osteoporosis is based on bone
mineral density measurement.[5] Fragility fractures are the most
debilitating consequences of osteoporosis, and they are associat-
ed with increased morbidity and mortality.[6]

The economic burden of osteoporosis in the US is approxi-
mately $17.9 billion per annum. In the EU, it was reported that
6.6% of men and 22.1% of women older than 50years had
osteoporosis in 2010, with 3.5 million fragility fractures,[7] and
this is set to rise following the increasing skew towards older
adults.[8] In spite of the indication of less benefit, even in patients
who sustain a fragility fracture, fewer than 20% receive
treatment to cut down the risk of fracture in the year following
the fracture.[9]

While standardized treatments such as bisphosphonates,
raloxifene, denosumab, teriparatide, abaloparatide, and romo-
sozumab have recently been used to manage osteoporosis,[10]

traditional medical treatments are not recommended as alter-
natives.[11] Traditional herbal decoctions and other complemen-
tary modalities can be used for managing osteoporosis to reduce
or delay the use of conventional medications.[12,13]

In a limited way, traditional medicine refers to Traditional
Chinese Medicine in the present study. Other than conventional
medicine, Traditional Chinese medicine has discrete advantages
that include the following:
1.
 it is based on individual symptoms;

2.
 it has low resistance;

3.
 it is administered in various forms;

4.
 its use is characterized by convenience, portability, and

acceptability;

5.
 it is safe, reliable, and effective, and it has low toxicity and

adverse effects;

6.
 it is affordable.[14]

Moreover, traditional Chinese medical doctors have rich
experience in treating osteoporosis.
Nevertheless, guidelines that have been developed that reflect

the therapeutic point of traditional medicine are scarce. It would
be clinically significant if researchers could find deficiencies in
existing guidelines and utilize them as clues in the process of
developing CPGs in the future. The objective of this systematic
review was
1.
 to examine the explicit instructions for the conventional or
traditional medicine modalities in the CPGs found and
2.
 assess the methodological quality of CPGs for patients with
osteoporosis.

2. Methods

2.1. Retrieval of clinical guidelines

Authors searched electronic databases and websites for osteopo-
rosis CPGs; there were no restrictions on the dates of publication
of CPGs. Since CPGs are updated as necessary, only the latest and
oldest versions were screened.
2

Medical subject headings and text related to osteoporosis and
guidelines were used to search MEDLINE, EMBASE, and the
Cochrane Library using the OVID interface. Websites and
Google Scholar were also searched to complement the electronic
database search. The sites that were searched include Pubmed
(https://pubmed.ncbi.nlm.nih.gov/), National Institute for Health
and Clinical Excellence (NICE; www.nice.org.uk), Guidelines
International Network (G-I-N; www.g-i-n.net), National Guide-
lines Clearinghouse (NGC; www.guideline.gov), and Scottish
Intercollegiate Guidelines Network (SIGN; www.sign.co.uk).
CPGs published in the Japanese database were retrieved via
Citation Information by NII (CiNii; https://ci.nii.ac.jp/). Chinese
language retrieval was processed via the China National
Knowledge Infrastructure (CNKI). Additional retrieval involved
a computerized search of three major academic databases in
Korea, which are Korean Medical Guideline Information Center
(KoMGI; https://www.guideline.or.kr/), Korea Education and
Research Information Service (RISS; http://www.riss.kr/index.
do#thesis), and National Clearing House for Korean Medicine
(NCKM; http://www.nckm.or.kr/main/index.do). Dissertations,
letters, gray literature, government documents, study reports,
papers from conferences, and abstracts were manually reviewed
to avoid publication bias. Personal contacts were made with
former authors of the retrieved literature to resolve missing data
from the publications.
The search keywords for CPGs were (CPGs and osteoporosis)

for each of the databases mentioned above. These search terms
were combined as follows: CPGs OR guideline OR specification
AND osteoporosis. This search strategy was adjusted for each
database. The references retrieved were for guidelines that met
the definition proposed by the Institute of Medicine. Further-
more, only CPGs written in English, Chinese, Japanese, and
Korean were included.
2.2. Selection of guidelines

All CPGs of traditional and conventional medicine supported by
an official government and global organizations and associations
related to the assessment and diagnosis, management, and
clinical therapeutic and pharmacological recommendations were
eligible for inclusion in this study. The excluded documents
included guidelines without recommendations, secondary pub-
lications derived from CPGs, consensus statements, or consensus
conferences based on the opinion of panelists, systematic reviews,
editorials, clinical trials, and single-author documents. Referring
to the above-mentioned definition of evidence-based CPG, CPGs
that were based on expert opinions, and not literature, were
excluded. If the full guideline was not available in the public
domain, we bought a copy. Two reviewers independently
screened and assessed paper titles and abstracts for potential
eligibility using a predefined relevance criteria form. Full-text
articles were obtained for potentially relevant CPGs, and these
were subsequently screened by 2 independent reviewers.
Disagreements at any stage were resolved by discussion or the
involvement of a third reviewer.

2.3. Data extraction and quality assessment

A draft data extraction form was piloted and modified. Two
reviewers independently extracted all of the data using the
standardized data extraction form. Disagreements were resolved
by discussion or the involvement of a third reviewer. All the
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relevant documents and websites of the selected CPGs were
examined. The extracted data included CPG characteristics (eg,
country, organization, year of publication, number of authors,
number of references, target population, and treatments),
recommendations related to the pharmacological, non-pharma-
cological, and preventive modalities.
Three researchers (co-authors) who were experienced in the

quality assessment of CPGs independently scored each guideline
using the AGREE II instrument. All of themwere Koreanmedicine
clinicians and professors of colleges. Before evaluating the CPGs,
the assessors received the same training using the AGREE II online
tutorial and reviewed the CPGs on osteoporosis using the AGREE
II to familiarize them with the instrument. Each appraiser
independently scored the CPGs using the AGREE II items and
assigned an overall quality rating using the same 7-point scale. The
kappa score was calculated for consistency verification.
The AGREE II Instrument, which was utilized for the

assessment of guidelines, is an updated version of the original
AGREE Instrument developed in 2003 by the AGREE
Collaboration.[15] AGREE II consists of 23 items grouped into
6 domains:
1.
 scope and purpose – overall aim of the guideline, specific
health problems, and target group;
2.
 stakeholder involvement – extent to which appropriate
stakeholders were involved in developing the guideline, which
represents the views of its intended users;
3.
 rigor of development – the process of gathering and
summarizing the evidence, methods used to develop and
update recommendations;
4.
 clarity of presentation – language, structure, and format of
guideline;
5.
 applicability – potential barriers and facilitators to implemen-
tation, strategies to improve uptake, and resources needed to
implement the guideline;
6.
 editorial independence – biases due to competing interests.

The overall assessment included rating the overall quality of
the guideline and determining whether the guideline would be
recommendable to practitioners. The assessors compared their
scores for each item and came to a consensus on discrepant scores
(defined as scores varying by 3 points or more on the seven-point
AGREE II scale). This approach accounted for frank errors on the
part of an assessor when they had missed the relevant part of the
guideline in their original assessment. Inter-rater reliability was
examined by comparing the individual item scores of each
assessor and ensuring that there was only a low discrepancy (less
than 1.5 standard deviations from the mean domain score) with
the concordance calculator.
Standardized domain scores (expressed on a scale of 0–100)

were calculated using the approach of AGREE II ([obtained score
–minimum possible score] divided by [maximum possible score –
minimum possible score]). After the AGREE II evaluation, the
final decision of “recommend,” “recommend with modifica-
tion,” or “do not recommend” was independently made by each
assessor, and a consensus was reached for each guideline. The
decisions for the guidelines were divided into 3 levels according to
the score of each field and the final judgment of the evaluators:
Class A (recommended): the scores of all 6 fields of the guideline
were ≥60%, and the guideline could be recommended without
modification; Class B (recommended after modification of
different degrees): the number of domains with scores of
≥30% was ≥3, but there were <60% fields that needed
3

modification of varying degrees; Class C (not recommended):
the number of fields with scores of less than 30%was ≥3, and the
guideline could not be recommended due to the inferior
methodology of development or the poor quality of evidence.
2.4. Summary of CPGs recommendations

The recommendations provided by each CPG, stratified by the
subjects and treatment modalities, were presented; treatment
modalities recommended by the CPGs were summarized in
comparative tables to highlight possible gaps. The contents of
CPGs were summarized for reference and to facilitate the
comparison of conventional and traditional medical CPGs.
2.5. Statistical analysis

The authors used the total score provided by each reviewer and
the score per domain to obtain descriptive statistics. An average
score of 60% was chosen (standardization of total points as a
percentage over maximum points), and the proportion of CPGs
that had scores above it in each domain was established. The data
were obtained by analyzing the guidelines after applying the
AGREE II instrument using Excel version 2010 (Microsoft
Corporation, Redmond, WA). The institutional review board
approval was not necessary because there was no direct
involvement with patients or body samples.
3. Results

3.1. Study selection

Of the 221 papers retrieved from the search, 79 were selected for
full-text screening and 15 were included in the final assessment.
The flow diagram (Fig. 1) illustrates the main reasons for the
exclusion of certain documents.

3.2. Clinical practice guideline components

The general characteristics of the selected guidelines are presented
in Table 1. A total of 15 CPGs published between 2005 and 2019
were included; only 2 were published in 2005 and 2008 and the
remaining 13 were published in 2010 or later. Of these, 46.7%
(n=7) were developed by Asian organizations, followed by the
US (n=3), Italy (n=2), Republic of Korea (n=2), and other
countries (Canada, Spain, and France). Six (40.0%) guidelines
were developed by medical societies, followed by government
agencies (n=5, 33.3%) and colleges (n=4, 26.7%). Their
content subjects included diagnosis, treatment, prevention,
management, conventional modalities, and traditional Chinese
medicine. Only one of the CPGs did not report the number of
authors, and 13 (86.7%) of them had more than 10 authors.
Additionally, 14 (93.3%) of them cited references (range, 51–
216; mean, 116.4).
Most of the target populations covered by the selected CPGs

were menopausal women and older adult women with primary
osteoporosis; some CPGs focused on other specific gender
populations such as men with osteoporosis. The subject matter,
which included diagnosis, prevention, treatment, and manage-
ment, were mostly similar, and only a few CPGs covered risk
factors and adverse effects.
Treatment was classified into pharmaceutical and nonphar-

maceutical. Only one CPG covered the treatment of traditional
medicine and Western medicine concomitantly. Some of the
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Figure 1. Procedure for CPG selection.
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CPGs highlighted only exercise and rehabilitation as treatment
modalities.
3.3. AGREE II appraisal results

A total of 15 CPGs of osteoporosis were examined using the
AGREE II; three reviewers were assigned to each guideline.
Table 2 presents the results of the assessments for each of the
guidelines using the AGREE II tool. Kappa score among
researchers was 0.61.
In general, the guidelines received the lowest scores for editorial

independence among all 6 domains (mean 30.2, range 0%–

75%), whereas, they scored highest on the clarity of presentation
(mean 69.0%, range 46%–83%). One CPG could have low
scores in certain domains and high scores in others, and this
influenced reviewers’ recommendations.
The frequencies of the final reviewer recommendations after

the overall evaluation were as follows: class A=1; class B=13,
class C=1. Based on the analysis, AACE 2016[24] was the CPG
with the highest grading. This guideline scored the highest in the
following 4 domains; scope and purpose, stakeholders involve-
ment, clarity of presentation, and applicability.
4

The latter guideline was not recommended because of a lack of
rigor in development and editorial independence although it
scored highly for “clarity of presentation.” All the other
guidelines were recommended even though some needed
revisions in one or more domains. Most of the guidelines
provided easily relatable recommendations and various options
for managing osteoporosis.
The assessment results stratified by the AGREE II domains are

shown in Table 2.

3.3.1. Purview and purpose. The score of this domain
demonstrates the general aim of the clinical guidelines, the
clinical issues covered, and the applicable population. The scores
for this domain were moderate, with a mean of 50.1% and range
of 20 to 94. KSBMR 2018[29] scored the highest, at 94%. Two
scores were above 80%, 9 were below 60%, and the lowest score
by PRMA 2005[16] was 20%. PRMA 2005 scored low because it
provided a generalized coverage of the tackled health issues, and
there was no clear indication of the population to which the
guidelines would apply. The common problems with the other
guidelines were that they described specific clinical or health
issues, and they did not report the expected benefits.
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Table 2

AGREE II domain-standardized scores for selected CPGs and average overall quality score and overall assessment of the reviewers.

Study ID
Scope and
purpose (%)

Stakeholders
involvement (%)

Rigor of
development (%)

Clarity of
presentation (%)

Applicability
(%)

Editorial
independence (%)

Overall
assessment

PRMA 2005[16] 20 46 51 70 47 31 B
ACP 2008[17] 70 46 53 61 43 42 B
SACOC 2010[18] 54 41 57 76 63 47 B
CATCM 2011[19] 56 48 63 48 21 0 B
CACMS 2012[20] 33 31 45 46 32 42 B
SMS 2013[21] 46 30 39 56 31 47 B
FSR 2014[22] 59 30 58 76 39 39 B
SOS 2015[23] 59 74 53 89 67 11 B
AACE 2016[24] 85 81 60 83 69 72 A
ACR 2017[25] 65 56 42 74 39 0 B
ISOT 2017[26] 46 43 51 83 61 75 B
CATCM 2017[27] 28 35 44 65 39 8 B
CSGGM 2018[28] 54 24 44 69 54 39 B
KSBMR 2018[29] 94 37 66 61 50 0 B
KSBMR 2019[30] 28 39 12 78 58 0 C

Kim et al. Medicine (2021) 100:5 Medicine
3.3.2. Stakeholder involvement. This domain assessed whether
the CPGs were suitable for professional participants. It examined
the degree to which guidelines represented the perspectives of
their designated users and whether the target groups were clearly
defined and their opinions and selections were collected. The
guideline development team should include all relevant profes-
sionals, patient groups, and the delegates from the general public.
The guidelines published by AACE 2016[24] and SOS 2015[23]

scored well; they provided basic demographic data and the roles
of the development team members. The guidelines by ACR
2017[25] and CATCM 2011[19] did not state the geographical
locations and professions. CACMS 2012,[20] SMS 2013,[21] FSR
2014,[22] and CSGGM 2018[28] scored poorly; the information
they provided was not detailed enough. SACOC 2010[18] and
ISOT 2017[26] indicated that the development team included
epidemiologists and methodologists, while PRMA 2005[16] and
ACP 2008[17] included only epidemiologists. The views of the
target population should be considered during the development
of the guidelines. Most of the guidelines scored poorly in this
area, and only the target populations acknowledged in SOS
2015,[23] AACE 2016,[24] and ACR 2017[25] were preferred.
With the exception of CATCM 2017,[27] CSGGM 2018,[28] and
KSBMR 2019,[30] most (n=12, 80%) guidelines defined the
target population and this subsection scored better.

3.3.3. Rigor of development. This domain, which was regarded
as the most crucial, assessed the rigor of the process of
development of the guidelines, which is mainly related to the
method and standard of evidence retrieval, the tradeoffs of
evidence, the process of forming recommendations, and the
correlation with existing evidence, external review, and the
update of guidelines.
The average score for this domain was 49.2%, with a range of

12 to 63. The recommendations and evidence for the evidence-
based guidelines were verifiable and explicit. Six of the 15
evidence-based guidelines used the GRADE evaluation, making
the guidelines more rigorous. Three (50%) of them scored above
60% for this domain.
Since one of the ultimate objectives of this paper is to cover the

more methodologically complete items to be included in the CPG
6

in the future, the comparison of scores of the subitems in this
section is considered meaningful (Refer to Table 3). AACE
2016[24] details the superiority and drawbacks of the evidence in
the annex; other guidelines did not provide such elaboration. On
the application of systematic methodology to the search for
evidence, CATCM 2011,[19] FSR 2014,[22] AACE 2016,[24] and
KSBMR 2018[29] had better scores; they detailed their strategies
for searching evidence, such as retrieval from databases and the
use of search terms and periods. Not only did they deliver
recommendations from expert panelists, but CATCM 2011[19]

and FSR 2014[22] went through external review before publica-
tion, while other guidelines were not cited. KSBMR 2018[29]

detailed the health benefits, side effects, and risks of recom-
mendations, and it had the highest score. It also detailed the
procedures for updates although it did not indicate the schedule.
All the remaining guidelines did not indicate the renewal
procedure or schedule, and the average score for this item was
the lowest among the subsections for this domain.

3.3.4. Clarity of presentation. This domain assesses the clarity
of the CPGs. Reviewers determined if
1.
 the recommendations were comprehensive and concrete,

2.
 different modalities or health issues were listed,

3.
 significant recommendations were easy to pinpoint,

4.
 and the recommendations could help users elucidate problems

better.

This domain had the highest score with an average of 69.0%
and a range of 46 to 83. All guidelines were clearly presented, and
the recommendations were easy to comprehend. CATCM
2011[19] and CACMS 2012,[20] which mainly covered traditional
medicine, scored lower for the descriptions of the modalities of
traditional medicine than the CPGs that covered conventional
medicine due to the ambiguity of expression.

3.3.5. Applicability. This domain primarily covered the devel-
opers and the obstacles they encountered during the development
of the guideline; the areas assessed included the provision of the
application methods or recommendations, considerations of
possible resources required during implementation, and the
provisions for monitoring standards.



Table 3

Rigor of development: standardized average scores in AGREE II domain for selected CPGs.

Title ID

Systematic
methods
used

Selecting
criteria

presented

Formulating the
recommendations

described

Benefits, side
effects, and risks

considered

Explicit link between
the recommendations

and evidence

Reviewed
by external
experts

Updating
procedure
provided

PRMA 2005[16] 67 78 100 100 50 17 0
ACP 2008[17] 83 100 83 67 61 0 33
SACOC 2010[18] 78 100 83 67 72 33 22
CATCM 2011[19] 72 78 100 78 50 39 89
CACMS 2012[20] 50 33 83 83 28 67 17
SMS 2013[21] 83 72 94 0 17 33 11
FSR 2014[22] 61 61 83 100 50 39 67
SOS 2015[23] 67 56 83 67 50 50 50
AACE 2016[24] 89 67 100 67 83 44 33
ACR 2017[25] 67 44 50 44 78 39 17
ISOT 2017[26] 61 78 83 67 83 39 0
CATCM 2017[27] 50 67 44 50 50 83 6
CSGGM 2018[28] 61 50 83 67 67 22 0
KSBMR 2018[29] 83 67 100 67 83 28 100
KSBMR 2019[30] 0 17 0 0 61 17 0

Kim et al. Medicine (2021) 100:5 www.md-journal.com
The average score for this domain was 47.5%, and the highest
score by AACE 2016[24] was 69%. The annexes listed the
promoting and hindering factors, the recommendations for
priority recommendation, and related fees and resources. Most
guidelines, including ISOT 2017,[26] provided tools for practice
and flow charts to guide decision making. SACOC 2010,[18]

AACE 2016,[24] and ISOT 2017[26] enhanced their applicability
by clarifying the cost issues that may have arose when applying
the recommendations. Only SOS 2015[23] presented key criteria
for monitoring and evaluating the extent to which the
recommendations could be implemented.

3.3.6. Editorial independence. For this domain, guidelines
were expected to indicate factors that influenced the development
of content, such as the perspectives of sponsors, and any conflicts
of interest of the development team members.
The scores for this domain were fickled. ISOT 2017[26] had the

highest score of 75%, followed by AACE 2016[24] with a score of
72%. CATCM 2011,[19] ACR 2017,[25] KSBMR 2018,[29] and
KSBMR 2019[30] had no information for this section. SOS
2015[23] and CATCM 2017[27] had statements on editorial
independence and conflicts of interest, but they were not detailed
enough.

3.3.7. Overall evaluation.The 15CPGswere of variable quality:
if 6 areas scored ≥60%, the guideline was classified as A (can be
recommended directly without change); if a guideline scored
between 30% and 60% for 3 or more areas, it was classified as B
(recommended after different degrees of modification and
improvement), and modifications of varying degrees were
requested; if the guideline had scores of �30% in 3 or more
fields, it was classified as C (not recommended) because the
development method of the guidelines or the quality of the
evidence was defective. Of the 15 CPGs, 1 was A, 13 were B, and
1 was C. The domain of AGREE II with the highest score was
clear-cut (69.0%), followed by applicability (55.1%), the rigor of
development (54.1%), scope and purpose (53.1%), stakeholder
involvement (44.1%), and editorial independence (30.2%),
which was lowest.
7

4. Discussion

In this section, researchers firstly have glanced the overall
methodological quality of retrieved guidelines. To obtain clues in
developing guidelines for traditional medicine for the treatment
of osteoporosis in the future, researchers analyzed the distinctions
of both kinds of medicine and the recommendations for
osteoporosis. Summed up these insights, researches summarized
the future recommendations for the following development of
CPGs.
4.1. Evaluation of the quality of osteoporosis guidelines

CPG encourages physicians to assess treatment outcomes more
often and revise treatments accordingly in managing osteoporo-
sis. Additionally, guideline application has potential to improve
patients’ treatment adherence, as patient buy-in and shared
decision-making have been identified as essential components of
an osteoporosis treatment approach.[31]This study is the first
attempt at using the AGREE II system to assess the methodologi-
cal quality of CPGs on osteoporosis, its pharmacological and
nonpharmacological management approaches, prevention, and
traditional Chinese medicine interventions. Only 15 guidelines
met the inclusion criteria andwere included. Considering the high
prevalence of osteoporosis, the number of guidelines that were
eventually included in this study was less than expected.
Specifically, all the guidelines covered the pharmacological or
nonpharmacological treatment of osteoporosis, while 8 covered
the prevention. Various age and gender distributions of the target
group were covered by the guidelines. Three guidelines targeted
only women: SMS 2013,[21] SOS 2015,[23] and AACE 2016.[24]

ACP 2008[17] targeted men. Among the 15 selected CPGs, 3
included recommendations for children and adolescents: ACR
2017,[25] ISOT 2017,[26] and CATCM 2017.[27]

The overall quality varied significantly across the 15 guidelines,
and no guideline had a high score for all the domains. Most of the
15 guidelines (13 of 15) needed modifications, and only 1 was
recommended for use in clinical practice. However, the function
of the guideline leans on its specific quality. Only strictly designed

http://www.md-journal.com


Table 4

Average scores of selected CPGs for AGREE II domains and comparison of the average scores of traditional and western CPGs.

Scope and
purpose (%)

Stakeholders
involvement (%)

Rigor of
development (%)

Clarity of
presentation (%)

Applicability
(%)

Editorial
independence (%)

Average scores of CPGs 53 44 49 69 48 30
Average scores of traditional CPGs 45 40 54 47 27 21
Average scores of Western CPGs 57 46 49 73 52 34

Kim et al. Medicine (2021) 100:5 Medicine
guidelines can guide decision-makers in healthcare domains, and
the quality of guidelines for osteoporosis need to be improved.
Armstrong[32] assessed osteoporosis CPGs using AGREE II

tools. Only 19 published CPGs were included in his study;
however, CPGs that were not based on evidence were also
included in the final retrieval results, and it was considered that
stricter selection criteria should have been applied. Ten of the
assessed CPGs were to be recommended with revisions, and only
4were recommended for use in clinical practice. Since the existing
literature only focused on CPGs that focused on physical activity
and safe movement, our study is the first to involve CPGs
covering the overall management of osteoporosis. This study
covered various aspects, including the latest evidence, the target
population, and the quality of coverage of traditional and
conventional medicine approaches to osteoporosis. In addition,
the modalities utilized in traditional medicine was summarized so
that it could provide a methodological standards for future
guideline development.
4.2. Appraisal of traditional and conventional CPGs in the
methodological perspective

Table 4 shows the average scores of the CPGs for the AGREE II
domains and the comparison between average scores of traditional
medicine and conventional medicine guidelines. The 5 domain
scores of the conventional medicine guidelines were higher than the
Table 5

Recommendations for osteoporosis in traditional CPGs.

Title ID Diagnosis Herbal medicine trea

CATCM 2011[19] 1. Diagnosis with conven-
tional medicine

1. Prescribed herbal medicin
to pattern identification; (1)
Deficiency, (2) Liver-Kidne
ciency, (3) Spleen-Kidney
ciency, (4) Qi obstructio

bloodstream malfunc
2. Pattern identification in

traditional Chinese
medicine

2. Manufactured herbal med

CACMS 2012[20] Pattern identification in
traditional Chinese
medicine

1. Prescribed herbal medicin
to pattern identification; (1
Yang Deficiency, (2) Liver-
Deficiency, (3) Spleen-Kidn
Deficiency, (4) Qi obstruct
bloodstream malfunction

2. Manufactured herbal med
CATCM 2017[27] Not reported Manufactured herbal medicin
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traditional guidelines. The lowest score was for editorial indepen-
dence, and this needs to be considered for improvements in quality
for the future development of traditional medicine CPGs on
osteoporosis. Items that were lacking for the traditional CPGs,
compared to conventional medicine CPGs, are clarity of presenta-
tion and applicability, which need to be supplemented. The domain
of rigorofdevelopment,whichrecorded thehighest score, also seems
to have received relatively high scores due to the recent development
of traditional medicine CPGs, but the score was only 54%, and
improvements for this domain are also required.
4.3. Analysis of recommendations for osteoporosis

It was observed that the pharmacological approaches recommended
by conventional guidelines were consistent in general, but the
complementary or nonpharmacological managements by experts
were not. For example, only2CPGsmade clinical recommendations
for rehabilitation; most CPGs made recommendations for prevent-
ing andmanaging fragility fractures, but they did not emphasize the
need for rehabilitation. In addition, only 1 CPG delivered
recommendations on physical therapy, such as transcutaneous
electrical nerve stimulation and bracing treatments, which are
thought to be derived considering the distribution of older adults in
the patient groups and the importance of activity limitations.
Table 5 shows the contents included in the recommendations

of the traditional medicine CPGs. From the details of the
tment
Nonherbal

medicine treatment Management

e according
Kidney Yang
y Yin Defi-
Yang Defi-
n due to
tion

1. Acupuncture 1. Pain management

icine 2.Moxibustion 2. Follow-up examination

3.Tui-na manual therapy 3. Prevention; (1) Diet, (2)
Exercises, (3) Lifetime habits,
(4) Prevention for fragility
fracture

e according
) Kidney
Kidney Yin
ey Yang
ion due to

1. Acupuncture 1. Diet

icine 2. Moxibustion 2. Prevention
e Physical therapy 1. Diet

2. Prevention
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recommendations, the CPGs presented on the types of diagnosis,
herbal medicine treatment, nonherbal medicine treatment, and
the approaches to management. The traditional medicine
approach to the diagnosis of relevant symptoms differed from
that of conventional medicine. These were common to the 2
selected CPGs:
1.
 Kidney Yang Deficiency,

2.
 Liver-Kidney Yin Deficiency,

3.
 Spleen-Kidney Yang Deficiency,

4.
 Qi construction due to Bloodstream were presented.

Correspondingly, the right prescription of herbal decoction
was administered. In addition to herbal decoction treatment,
modalities such as acupuncture, moxibustion, Tui-na manual
treatment, and physical therapy were recommended. Recom-
mendations on management covered pain management, follow-
up examination, diet at a preventive level, exercise, and lifestyle
management.
From a methodological perspective, recommendations on

diagnosis and management presented to the CPGs need to be
made to supplement the areas of Editorial Dependence, Clarity of
Presentation, and Applicability. During further development
of CPGs, recommendations that complement the domains of
Editorial Independence, Clarity of Presentation, and Applicabili-
ty should be drawn to reinforce the recommendations for
diagnosis and management presented in existing CPGs. In
addition, more systematic, evidence-based recommendations for
the herbal and nonherbal treatments presented should be made,
and they should be derived through systematic considerations of
other modalities of traditional medicine not previously presented.
4.4. Future recommendations for the development and
assessment of clinical guidelines

First, research, cooperation, and advocacy should be strength-
ened. Through analyses and summarization of strictly designed
guidelines as well as increased cooperation with foreign
organizations and professional bodies that develop guidelines,
the quality of traditional medicine guidelines can improve, and
this will provide a far-reaching and organized foundation for
guideline development.
Second, the registration of the guide on the International Guide

Registration Platform not only improves the transparency of the
development process and averts offset and redundancy, but also it
aids the distribution and application of the guidelines and
strengthens collaboration among the various guideline develop-
ment agencies. The writing of the plan can also ensure high-
quality guidelines and the determination to, according to the
purview of the plan, build the required human and financial
resources, predict possible difficulty promptly, and advocate for
the integrity of the final version of the guide to lessen bias.
Lastly, the quality assessment and promotion of traditional

medicine guidelines need to be modified. While the common
international assessment tool, AGREE II, improves the quality of
guideline development, it is challenging to evaluate the develop-
ment methods, the reliability and veracity of contents, the guide
registration, plan writing, and the systematic evaluation.
Evaluators often give variable scores due to their different
professional backgrounds and level of training. It takes a
relatively long time to assess each guide. In addition, AGREE II
cannot be used to judge the applicability of external evidence and
the specificity of recommendations related to traditional Chinese
9

medicine or Korean medicine. After the development of large
CPGs for osteoporosis, suitable guideline evaluation tools that
are suitable for traditional medicine should be considered; this
will facilitate the development of high-quality guidelines.

4.5. Limitations

First, due to language capabilities and database utilization rights
issues, this study only covered English, Chinese, Korean, and
Japanese. The authors judged that if they included other
languages and used them for the present study, they would
cause biases due to language misgivings. This could result in
search bias, and CPGs that are not published in English, Chinese,
Korean, and Japanese, which have a strict methodological quality
could be missed.
Second, non-evidence-based guidelines were excluded. Because

evidence-based CPGs are developed based on stricter criteria than
their non-evidence-based counterparts,[33] attention needs to be
paid to interpreting the results of “rigor of development.”
Lastly, statistical disparities may also be biased when adopting

the AGREE II tool for scoring. Future studies may consider more
strict evaluation tools for assessing the methodological quality of
CPGs.

5. Conclusions

There were significant quality disparities between the methodol-
ogies of the 15 CPGs found across the AGREE II domains; the
overall quality ranged from 3.0 to 6.0 out of 7 using the AGREE
II tool. One CPG was classified as A, 13 as B, and 1 as C. The
contents of the guidelines were generally consistent, in compari-
son with the recommendations of CPGs with conventional
medicine. The CPGs with traditional medicine on osteoporosis
presented the use of various methods such as herbal decoction,
proprietary traditional medicine, acupuncture, and moxibustion
application. Comparing the quality of CPGs, the latter CPGs still
need to be improved in the areas of stakeholder involvement,
clarity of presentation, applicability, and editorial independence.
In addition to the need for a larger number of CPGs for managing
osteoporosis with traditional medicine, building a guideline
assessment tool fitted for traditional medicine is required to help
establish and apply rigorously developed guidelines.
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