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a b s t r a c t 

Background: Traditional, complementary and integrative medicine (TCIM) is sought by more than 50% 

of patients with osteoporosis. Despite this, many healthcare providers lack the knowledge to adequately 

counsel patients on safe and effective TCIM use. The purpose of this study was to determine the quan- 

tity and quality of TCIM recommendations in clinical practice guidelines (CPGs) for the treatment and/or 

management of osteoporosis. 

Methods: MEDLINE, EMBASE and CINAHL databases, in addition to the Guidelines International Network, 

and the National Center for Complementary and Integrative Health website were searched from 2009–

2020. CPGs making TCIM recommendations for the treatment/management of osteoporosis were assessed 

with the AGREE II instrument. 

Results: Of 536 unique search results, 27 osteoporosis CPGs made mention of TCIM therapies. From high- 

est to lowest, scaled domain percentages of all eligible CPGs averaged to 92.59% for scope and purpose, 

88.79% for clarity in presentation, 55.04% for stakeholder involvement, 47.84% for editorial independence, 

46.53% for rigor of development, and 36.96% for applicability. Of the 27 CPGs assessed, 4 CPGs were rec- 

ommended as is by both appraisers, while 23 CPGs were recommended with modifications. 

Conclusions: Recommendations pertaining to calcium and vitamin D supplementation and exercise were 

favorably recommended across nearly all CPGs. In the case of other TCIM interventions, recommendations 

varied greatly, which may present challenges for CPGs target users due to a lack of consistency. Given the 

varying quality of osteoporosis CPGs found, those requiring improvement may benefit from their guide- 

line development panel utilizing the AGREE II instrument to inform future updates. 

© 2021 Korea Institute of Oriental Medicine. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Osteoporosis is a skeletal disorder characterized by structural 

eterioration of bone tissue, low bone mass, and is associated with 

n increased risk of fracture. 1 The two types of osteoporosis are 

rimary and secondary. The most common form of osteoporosis 

s primary osteoporosis, in which a loss of androgens and estro- 

ens induce increased bone turnover such that the rate of bone 

esorption exceeds that of bone formation, ultimately resulting in 

ncreased fracture susceptibility. 2 This is a consequence of the nor- 

al human aging process. 3 In contrast, secondary osteoporosis is 
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haracterized by bone loss due to specific, well-defined clinical 

onditions including, but not limited to, gastrointestinal disorders, 

ndocrine disorders, and various forms of cancer. 3 One study es- 

imated that this debilitating condition affects between 24 to 49 

illion people aged 50 years or older in Australia, Japan, five coun- 

ries in Europe (United Kingdom, France, Germany, Italy, Spain), 

he USA and Canada. 4 Another study estimates a prevalence of 

ore than 200 million patients impacted globally. 5 Commonly, pa- 

ients with osteoporosis experience poor health-related quality of 

ife compared to those with a normal bone mineral density. 6 , 7 

The current standard of care for osteoporosis includes the pre- 

cription of antiresorptive or anabolic medications. Antiresorptive 

edications, such as bisphosphonates, decrease the bone resorp- 

ion rate while anabolic medications increase bone formation. 8 Not 

ll of the medications that fall into these categories will treat 

ll individuals with osteoporosis and may cause severe side ef- 
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ects when used for the wrong target population. 8 For example, 

ost-menopausal osteoporosis can be treated with teriparatide (an- 

bolic) followed by antiresorptive medication, however, combina- 

ion therapy of these medications is not recommended due to the 

imited evidence available, increased costs, and possible side ef- 

ects. 8 Another study also reported limitations in their therapeu- 

ic recommendations for men, noting that the preferred treatment 

ith bisphosphonates was a conclusion extrapolated from women 

ith similar bone mineral densities, due to the sparse evidence ap- 

licable solely to men with osteoporosis. 8 , 38 With the multitude 

f side effects of these medications, limited evidence for certain 

harmacological interventions, and decreased accessibility to con- 

entional therapies due to the burden caused by osteoporotic frac- 

ures, many older patients also opt to use TCIM therapies. 9 These 

omplementary approaches often include sufficient calcium and 

itamin D intake, as well as exercising and fall-prevention tech- 

iques. 9 

TCIM can be broken down into three definitions; a “traditional”

herapy is described as a total sum of historical knowledge and 

eliefs unique to different ethnic groups, “complementary” ther- 

py is defined as a non-mainstream practice used together with 

onventional medicine, while an “integrative” therapy is defined 

s a combination of complementary approaches used in conjunc- 

ion with conventional medicine. 10–12 . Few studies have been con- 

ucted on the prevalence of TCIM use across patients with osteo- 

orosis, however, one Canadian study reported it to be 57% across 

hose attending academic osteoporosis clinics in Toronto, Ontario. 13 

he study found that the most commonly used TCIM therapies 

ncluded megavitamins, massage therapy, herbal medicine, relax- 

tion techniques, and lifestyle diets. 13 An Australian study reported 

hat 51.5% of patients at an osteoporosis clinic used TCIM, with 

ultivitamins, acupuncture, tai chi, and yoga being the most fre- 

uently used TCIM therapies. 14 Despite the common use of TCIM 

nterventions, the rate of non-disclosure among patients with os- 

eoporosis are reported to be high. One study found that of 360 

atients, 56% did not disclose TCIM use to a medical doctor. 13 

nother study found that among 202 osteoporosis patients, 73% 

f individuals using TCIM interventions did not consult a medical 

octor beforehand; twenty-three percent of patients reported that 

heir treating specialists were unaware of their TCIM use. 15 Given 

hat the majority of patients with osteoporosis use TCIM therapies, 

t is important for healthcare practitioners to possess fundamen- 

al knowledge about this topic, in order to appropriately counsel 

heir patients. Accessible resources such as clinical practice guide- 

ines (CPGs), for example, can help guide practitioners in making 

vidence-informed decisions. 

CPGs are important tools that healthcare professionals rely on 

o guide their decision-making. 16 While several studies have ex- 

mined the quality of osteoporosis CPGs using appraisal instru- 

ents, 17–20 to date, there exists limited research that has system- 

tically summarized the degree of consistency and agreement of 

CIMs across osteoporosis CPGs. Given that many patients with os- 

eoporosis use TCIM, it is important that healthcare providers lack- 

ng sufficient knowledge are aware of the TCIM therapy recom- 

endations made across osteoporosis CPGs. Therefore, the purpose 

f this study is to determine the quantity and quality of TCIM rec- 

mmendations in CPGs for the treatment and/or management of 

steoporosis. 

. Methods 

.1. Approach 

A systematic review was conducted to identify CPGs for the 

reatment and/or management of osteoporosis in accordance with 

he Preferred Reporting Items for Systematic Reviews and Meta- 
2 
nalyses (PRISMA) criteria. 21 A protocol was not registered. Eligible 

PGs were assessed using the Appraisal of Guidelines for Research 

 Evaluation II (AGREE II) instrument, which is a tool that assesses 

he methodological rigor and transparency of the guideline devel- 

pmental process. The instrument consists of 23 key items that are 

rganized into 6 overarching domains which include: scope and 

urpose, stakeholder involvement, rigor of development, clarity of 

resentation, applicability, and editorial independence. In addition, 

he tool includes 2 global rating items under “Overall Assessment”, 

hich include an overall rating of the guideline quality and a rec- 

mmendation status for practical use. Details regarding the AGREE 

I tool can be found on the AGREE website [www.agreetrust.org]. 

.2. Eligibility criteria 

The criteria for eligible osteoporosis CPGs were based on the 

opulation, Intervention, Comparison, and Outcomes (PICO) frame- 

ork. 22 Eligible populations included adults aged 19 years and 

lder diagnosed with osteoporosis. With respect to interventions, 

vidence-based CPGs were only included if they made at least 

ne TCIM therapy recommendation for the treatment and/or man- 

gement of osteoporosis. For the purpose of this review, TCIM 

herapies were identified based on the operational definition of 

omplementary medicine published by Cochrane Complementary 

edicine. 23 Additionally, all vitamin/mineral supplementation rec- 

mmendations were included in the definition of TCIM due to the 

ifficulties of standardizing what constitutes a “megadose”, how- 

ver, it is acknowledged that these also comprise conventional care 

n the context of osteoporosis. No comparisons were made. The 

utcomes included the type and recommendation status (i.e. for, 

gainst, or uncertain) of each TCIM therapy reported in each el- 

gible CPG. The following additional selection criteria were used 

o define eligible CPGs: developed by non-profit organizations (i.e. 

cademic institutions, government agencies, disease-specific foun- 

ations, or professional associations or societies); published in 

009 or later; written in the English language; and either avail- 

ble publicly or through the McMaster University library system, 

r orderable via interlibrary loan.. Protocols, abstracts, conference 

roceedings, primary research articles, letters, editorials, and CPGs 

hat had newer updates were excluded. 

.3. Searching and screening 

MEDLINE, EMBASE, and CINAHL were searched on May 3, 2020 

rom 2009 to May 1, 2020. The search strategies included indexed 

eadings and keywords that reflect terms commonly used in the 

iterature to refer to osteoporosis. A sample search strategy is pro- 

ided in Supplementary File 1. The Guidelines International Net- 

ork website 24 , a repository of guidelines, was searched using key- 

ord searches reflective of our eligibility criteria including “osteo- 

orosis.” Next, a search was conducted on the National Center for 

omplementary and Integrative Health website which contained a 

ingle list of TCIM CPGs. 25 

.4. Data extraction and analysis 

For each CPG, the following data were extracted and sum- 

arized: date of publication; country and World Health Organi- 

ation (WHO) region (of first author); type of organization that 

ublished the CPG (academic institutions, government agencies, 

isease-specific foundations, or professional associations or soci- 

ties); TCIM(s) recommended by the CPG; TCIM funding sources; 

hether any TCIM providers were part of the CPG panel; and 

hether modifying factors were acknowledged in each CPG. In ad- 

ition, the types of TCIM therapies recommended and their respec- 
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Fig. 1. PRISMA Diagram. 
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ive recommendation status (i.e. for, against, uncertain) were also 

ollected. 

. Results 

.1. Search results 

Searches retrieved 632 items, 536 of which were unique. Fol- 

owing title/abstract screening, 495 items were eliminated, leaving 

1 full-text articles for further consideration. Of those, 14 were not 

ligible for the following reasons: CPG summary ( n = 6), not the 

ewest CPG version ( n = 3), not published in English ( n = 2), and

ontained key components of the CPG unavailable in English (i.e. 

uch as supplementary materials) that would affect the AGREE II 

core ( n = 3). The remaining 27 items comprised CPGs eligible for 

eview, all of which made at least one TCIM therapy recommen- 

ation. 26 –53 A PRISMA Diagram depicting this process is shown in 

ig. 1 . 

.2. Characteristics of included CPGs 

Eligible CPGs were published from 2009 to 2020, and origi- 

ated from various WHO regions, including the European Region 

EUR, n = 11), Region of the Americas (AMR, n = 10), Western 

acific Region (WPR, n = 4), Eastern Mediterranean Region (EMR, 

 = 1), and the South-East Asian Region (SEAR, n = 1). The CPGs 

ere funded and/or developed by professional associations or so- 

ieties ( n = 26) and one disease-specific foundation ( n = 1). All 

7 CPGs made mention and recommendations of TCIM, which in- 

luded: nutrient supplementation ( n = 27), lifestyle interventions 

 n = 23), traditional Chinese medicine ( n = 6), and electric field

herapy ( n = 1). Only 1 CPG had TCIM practitioners who served on 

he CPG development panel. 44 Detailed characteristics associated 

ith each CPG can be found in Table 1 . A summary of TCIM thera-

ies and their respective recommendations across all CPGs are pre- 

ented for the benefit of clinicians and researchers in Table 2 . 

.3. Average overall assessments, recommendations regarding use of 

PGs 

The average overall assessment scores for the 27 CPGs assessed 

anged from 3.5 to 6.5 on a seven-point Likert scale (with seven 
3 
ignifying that the item’s criteria have been fully met). Twenty- 

our CPGs out of the 27 achieved or surpassed an average overall 

ssessment score of 4.0, while 10 CPGs achieved or surpassed an 

verage overall assessment score of 5.0. 

.4. Overall recommendations 

Out of the 27 CPGs assessed, only four were recommended 

ithout any modifications by both appraisers 30 , 33–35 , 44 44, 33, 34 

5, 30. Appraisers agreed in their overall recommendation with 

odifications for the rest of the 23 CPGs assessed. 

.5. Scaled domain percentage quality assessment 

Across all CPGs, scaled domain percentage scores for scope and 

urpose ranged from 63.89 to 10 0.0 0%, with an average of 92.59% 

verall. Domain scores for stakeholder involvement ranged from 

2.22 to 10 0.0 0%, with an average of 55.04%. Domain scores for 

igor of development ranged from 12.50 to 89.58%, with an average 

f 46.53%. Domain scores for clarity of presentation ranged from 

5.56 to 10 0.0 0%, with an average of 88.79%. Domain scores for ap- 

licability ranged from 2.08 to 87.50%, with an average of 36.96%. 

omain scores for editorial independence ranged from 0.00 to 

0 0.0 0%, with an average of 47.84%. 

.6. Scope and purpose 

The overall objectives of each CPGs were explicitly stated with 

he exception of one. 52 The remaining CPGs included the health 

ntents and expected outcomes of their recommendations. The 

ealth questions covered by each CPG were also generally well- 

efined in all but one. 36 The target populations of each CPGs were 

escribed in sufficient detail. 

.7. Stakeholder involvement 

All of the included CPGs thoroughly detailed characteristics of 

he individuals involved in CPG development, which generally in- 

luded name, field of expertise, institution, and geographical lo- 

ation. 26 –52 Twelve of these CPGs also included brief descriptions 

f author and development group roles. 30 , 31 , 33–35 , 38 , 41 , 43 , 44 , 46–49 

 few CPGs also took patient values and preferences into 

ccount, 26 , 27 , 30 , 33–35 , 44 while the remainder of the CPGs did 
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Table 1 

Characteristics of eligible CPG. 

CPG 

Country (of 

First Author) WHO Region Developer 

Type of Recommended TCIM 

Intervention(s) CPG Topic 

Eastell 2019 26 United 

Kingdom 

European 

Region 

European Society of 

Endocrinology 

Nutritional supplements Pharmacological management 

of osteoporosis in 

postmenopausal women 

Hernandez 

2019 27 

Spain European 

Region 

Spanish Society of 

Rheumatology 

Nutritional supplements, 

lifestyle interventions 

Management of osteoporosis 

Makras 2019 28 Greece European 

Region 

International Osteoporosis 

Foundation and National 

Osteoporosis Foundation 

Nutritional supplements, 

lifestyle interventions 

Diagnosis and treatment of 

osteoporosis in Greece 

Nuti 2019 29 Italy European 

Region 

Inter-Society Commission for 

Osteoporosis 

Nutritional supplements, 

lifestyle interventions 

Management of osteoporosis 

and fragility fractures 

Shapiro 2019 30 United States Region of the 

Americas 

American Society of Clinical 

Oncology 

Nutritional supplements, 

lifestyle interventions 

Management of osteoporosis 

in survivors of adult cancers 

with nonmetastatic disease 

Briot 2018 31 France European 

Region 

French Society for 

Rheumatology 

Nutritional supplements, 

lifestyle interventions 

Management of 

postmenopausal osteoporosis 

Rodrigues 

2018 32 

Portugal European 

Region 

Portuguese Society of 

Rheumatology 

Nutritional supplements, 

lifestyle interventions 

Prevention, diagnosis, and 

management of primary 

osteoporosis 

Allen 2017 33 United States Region of the 

Americas 

Institute for Clinical Systems 

Improvement 

Nutritional supplements, 

lifestyle interventions, 

traditional Chinese medicine 

Diagnosis and treatment of 

osteoporosis 

Buckley 

2017 34 , 35 

United States Region of the 

Americas 

American College of 

Rheumatology 

Nutritional supplements, 

lifestyle interventions 

Prevention and treatment of 

glucocorticoid-induced 

osteoporosis 

Lorenc 2017 36 Poland European 

Region 

Multidisciplinary Osteoporosis 

Forum 

Nutritional supplements, 

lifestyle interventions 

Diagnosis and management of 

osteoporosis in Poland 

Loures 2017 37 Brazil Region of the 

Americas 

Brazilian Society of 

Rheumatology 

Nutritional supplements, 

lifestyle interventions 

Diagnosis and treatment of 

osteoporosis in men 

Qaseem 2017 38 United States Region of the 

Americas 

American College of Physicians Nutritional supplements Treatment of low bone density 

or osteoporosis to prevent 

fractures in men and women 

Radominski 

2017 39 

Brazil Region of the 

Americas 

Brazilian Society of 

Rheumatology and Brazilian 

Medical Association 

Nutritional supplements, 

lifestyle interventions 

Diagnosis and treatment of 

postmenopausal osteoporosis 

Yeap 2017 40 Malaysia Western Pacific 

Region 

Malaysian Osteoporosis 

Society 

Nutritional supplements, 

lifestyle interventions 

Management of 

glucocorticoid-induced 

osteoporosis 

Camacho 

2016 41 

United States Region of the 

Americas 

American Association of 

Clinical Endocrinologists and 

the American College of 

Endocrinology 

Nutritional supplements, 

lifestyle interventions, 

traditional Chinese medicine 

Diagnosis and treatment of 

postmenopausal osteoporosis 

Rossini 2016 42 Italy European 

Region 

Italian Society for 

Osteoporosis, Mineral 

Metabolism and Bone Diseases 

Nutritional supplements, 

lifestyle interventions 

Diagnosis, prevention, and 

management of osteoporosis 

Al-Saleh 

2015 43 

Saudi Arabia Eastern 

Mediterranean 

Region 

Saudi Osteoporosis Society Nutritional supplements, 

lifestyle interventions 

Diagnosis and management of 

osteoporosis 

SIGN 2015 44 Scotland European 

Region 

Scottish Intercollegiate 

Guidelines Network 

Nutritional supplements, 

lifestyle interventions, 

traditional Chinese medicine, 

electric field therapy 

Management of osteoporosis 

and the prevention of fragility 

fractures 

Briot 2014 45 France European 

Region 

French Society for 

Rheumatology 

Nutritional supplements, 

lifestyle interventions 

Prevention and treatment of 

glucocorticoid-induced 

osteoporosis 

Khan 2014 46 Canada Region of the 

Americas 

Society of Obstetricians and 

Gynaecologists of Canada. 

Nutritional supplements Prevention, diagnosis, and 

clinical management of 

postmenopausal osteoporosis 

Suzuki 2014 47 Japan Western Pacific 

Region 

Japanese Society for Bone and 

Mineral Research 

Nutritional supplements, 

lifestyle interventions 

Management and treatment of 

glucocorticoid-induced 

osteoporosis 

Compston 

2013 48 

United 

Kingdom 

European 

Region 

National Osteoporosis 

Guideline Group 

Nutritional supplements Diagnosis and management of 

osteoporosis in 

postmenopausal women and 

older men in the UK 

Taipang 2013 49 Hong Kong Western Pacific 

Region 

Osteoporosis Society of Hong 

Kong 

Nutritional supplements, 

lifestyle interventions, 

traditional Chinese medicine 

Clinical management of 

postmenopausal osteoporosis 

Pereira 2012 50 Brazil Region of the 

Americas 

Brazilian Society of 

Rheumatology, Brazilian 

Association of Physical 

Medicine and Rehabilitation, 

Brazilian Medical Association 

Nutritional supplements, 

lifestyle interventions, 

traditional Chinese medicine 

Prevention and treatment of 

glucocorticoid-induced 

osteoporosis 

Watts 2012 51 United States Region of the 

Americas 

The Endocrine Society Nutritional supplements, 

lifestyle interventions 

Management of osteoporosis 

in men 

( continued on next page ) 

4 
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Table 1 ( continued ) 

CPG Country (of 

First Author) 

WHO Region Developer Type of Recommended TCIM 

Intervention(s) 

CPG Topic 

Krishnamurthy 

2011 52 

India South-East 

Asian Region 

Indian Rheumatology 

Association 

Nutritional supplements, 

lifestyle interventions 

Management of 

glucocorticoid-induced 

osteoporosis 

Xie 2011 53 China Western Pacific 

Region 

Institute of Basic Research in 

Clinical Medicine, China 

Academy of Chinese Medical 

Sciences; Wangjing Hospital of 

China Academy of Chinese 

Medical Science; Fujian 

University of Chinese 

Medicine; Orthopedic Hospital 

of Guangzhou University of 

Traditional Chinese Medicine; 

China Traditional Chinese 

Medicine Publishing House; 

Beijing University of Chinese 

Medicine 

Nutritional supplements, 

lifestyle interventions, 

traditional Chinese medicine 

Traditional medicine for 

primary osteoporosis 

Table 2 

Summary of TCIM recommendations in clinical practice guidelines. 

Guideline (Full 

Citation 

Provided in 

Table 1 ) 

Nutritional Supplements Lifestyle Interventions 

Traditional Chinese 

Medicines Electric 

Field 

Therapy 
Minerals 

(Magnesium/ 

Potassium) 

Calcium 

Supple- 

ments 

Vitamin D 

Supple- 

ments 

Vitamin K 

Supple- 

ments 

Vitamin A 

Supple- 

ments Exercise 

Sun 

Exposure Tai Chi 

Herbal 

Medicines Acupuncture 

Eastell 2019 26 N/A + + N/A N/A N/A N/A N/A N/A N/A N/A 

Hernandez 

2019 27 

N/A + + N/A N/A + + N/A N/A N/A N/A 

Makras 2019 28 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Nuti 2019 29 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Shapiro 2019 30 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Briot 2018 31 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Rodrigues 

2018 32 

N/A + + N/A N/A + + N/A N/A N/A N/A 

Allen 2017 33 0 + + 0 N/A + N/A + 0 N/A N/A 

Buckley 

2017 34 , 35 

N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Lorenc 2017 36 + + + N/A N/A + N/A N/A N/A N/A N/A 

Loures 2017 37 + + + N/A N/A + N/A N/A N/A N/A N/A 

Qaseem 2017 38 N/A + + N/A N/A N/A N/A N/A N/A N/A N/A 

Radominski 

2017 39 

N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Yeap 2017 40 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Camacho 

2016 41 

0 + + + - + N/A + N/A N/A N/A 

Rossini 2016 42 N/A + + N/A N/A 0 N/A N/A N/A N/A N/A 

Al-Saleh 

2015 43 

N/A + + N/A N/A + + N/A N/A N/A N/A 

SIGN 2015 44 + + + 0 N/A + N/A + - N/A + 

Briot 2014 45 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Khan 2014 46 N/A + + N/A N/A N/A N/A N/A N/A N/A N/A 

Suzuki 2014 47 N/A + + 0 N/A + N/A N/A N/A N/A N/A 

Compston 

2013 48 

N/A + + N/A N/A N/A N/A N/A N/A N/A N/A 

Taipang 2013 49 + + + N/A N/A + N/A + N/A N/A N/A 

Pereira 2012 50 N/A + + N/A N/A + N/A + N/A N/A N/A 

Watts 2012 51 N/A + + N/A N/A + N/A N/A N/A N/A N/A 

Krishnamurthy 

2011 52 

N/A + + N/A N/A + + N/A N/A N/A N/A 

Xie 2011 53 N/A + + N/A N/A + N/A N/A + + N/A 

+ , recommendation for the therapy’s use; -, recommendation against the therapy’s use; 0, recommendation unclear/uncertain/conflicting; N/A, no recommendation 

provided. 

n

d

a

s

t

i

a

3

j

r

fi

t

ot. 28 , 29 , 31 , 32 , 36–43 , 45–53 Target users of these CPGs were clearly 

efined in most cases with the inclusion of medical specialities 

nd types of healthcare providers. 28 , 29 , 31 , 32 , 36–43 , 45–53 A few of the 

tudies remained vague when referring to their intended users 

hrough the use of general descriptors such as “clinician” or imply- 

ng that the CPGs are directed towards those who treat, diagnose, 

nd manage osteoporosis. 29 , 37 , 42 , 48 , 50–53 
5 
.8. Rigor of development 

Systematic methods were used and clearly defined by the ma- 

ority of the CPGs, 27 , 28 , 30 , 32–36 , 38 , 40 , 43 , 44 , 46 , 50 , 51 , 53 however, the 

emaining CPGs did not describe their search methodology in suf- 

cient detail. 26 , 29 , 31 , 37 , 39 , 41 , 42 , 45 , 47–49 , 52 Of the CPGs with de- 

ailed systematic search methods, 6 also included detailed criteria 
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or selecting evidence. 28 , 30 , 34 , 35 38 , 40 , 46 The strengths and weak- 

esses of the body of evidence were clearly described in a few 

f the included CPGs. 27 , 30 , 34 , 35 , 38 , 40 , 41 , 44 The methods for formu- 

ating recommendations varied across the CPGs which included 

his process in their methodologies. A large majority utilized tech- 

iques involving expert consensus, in-depth discussion, and feed- 

ack over several meetings. 27 , 28 , 30 , 33–35 , 38 , 41 , 44 , 51 , 53 Another study 

irectly analyzed Japanese patients from three cohorts with vary- 

ng treatment interventions. 47 One study commissioned two sys- 

ematic reviews to support the development of the CPG. 26 All in- 

luded CPGs took health benefits, side effects, and risks into con- 

ideration during the development process, although one lacked in 

etail. 46 Nearly all studies also included explicit links between the 

ecommendations and the body of evidence to support these rec- 

mmendations, with the exception of two CPGs that lacked both 

ritten text and references to link these two elements. 36 , 46 Eleven 

f the CPGs also included explicit statements of external review 

y experts prior to publication, 26 –28 , 30 , 32 , 33 , 42 , 44 , 45 , 51 , 53 however, 

he majority of CPGs did not include this. The majority of the in- 

luded CPGs also did not provide any criteria or methods for fu- 

ure updates. Four of the CPGs explicitly mentioned a time inter- 

al for an update. 33 , 38 , 30 , 53 One of the CPGs included methods for 

n update without a time interval for an update, 47 and two CPGs 

rovided both a time interval for the updates as well as detailed 

ethods. 34 , 35 , 44 

.9. Clarity of presentation 

Most CPGs offered recommendations that were specific, unam- 

iguous, and easily identifiable. All 27 CPGs included various op- 

ions for the treatment/management of osteoporosis and explic- 

tly described the clinical situation or population most relevant for 

ach option. 26 –53 

.10. Applicability 

Nine CPGs clearly described the facilitators and barriers in place 

hat impact its application 

29 , 30 , 34 , 35 , 41–45 , 49 while 7 provided ad- 

ice and/or tools on how to implement the recommendations 

ade by the authors. 26 , 29 , 30 , 33–35 , 41 , 44 Five CPGs explicitly con- 

idered the potential resource implications of applying the rec- 

mmendations described. 30 , 34 , 35 , 41 , 42 , 44 Nineteen of the CPGs pre- 

ented monitoring and/or auditing criteria to measure the efficacy 

f suggested treatments. 26–36 , 39 , 41 , 42 , 44 , 45 , 48 , 49 , 51 , 53 

.11. Editorial independence 

Less than half of the 27 CPGs assessed fully described their 

ditorial independence. While many CPGs specified a funding 

ody, many did not explicitly mention whether the funding body 

nfluenced the development of the CPGs or not. 26 , 30 , 38 , 40 , 46 , 50 

ome CPGs failed to mention a funding body. 27 , 28 , 31 , 32 , 36 , 37 , 

9 , 41–43 , 45 , 47 , 53 Additionally, while most CPGs listed competing in- 

erests, many failed to describe what interests were considered, 

nd the manner by which interests were collected. 

.12. Modifying factors 

The strength of the recommendations within the included CPGs 

s dependent upon whether these studies considered modifying 

actors, such as patient’s values and preferences, the burden of dis- 

ase, and equity. Of the 27 included CPGs, only 6 accounted for pa- 

ients’ cultural values and preference. 26 , 27 , 30 , 33 , 34 , 35 , 44 Seven of the 

PGs also account for the resource implications and opportunity 

osts of their recommendations. 26 , 29 , 30 , 33–35 , 41 , 44 Almost all the 

PGs had a developmental process that included the perspective of 
6 
oth physicians and patients, except for two, which only reported 

ecommendations from the patient perspective. 52 , 53 Through fur- 

her review of the AGREE II tool scores within the applicability do- 

ain, 10 CPGs were found to adequately address equity, feasibility, 

nd burden of illness during the development of their respective 

PGs. 29 , 30 , 34 , 35 , 41–45 , 49 , 51 The inclusion of these modifying factors 

n the development of these CPGs results in recommendations of 

reater strength, with three CPGs achieving the greatest strength 

f recommendations through the inclusion of all of the aforemen- 

ioned factors. 30 , 34 , 35 , 44 

. Discussion 

With osteoporosis impacting over 200 million people globally, 

ore than 50% of these patients seek out TCIM in hopes that 

uch therapies will aid in the management of their disease. To 

dentify credible, evidence-based resources that healthcare practi- 

ioners may utilize to make informed decisions about the use of 

CIM therapies, the present review identified 27 CPGs published 

etween 2009 and 2020 that contained at least one TCIM therapy 

ecommendation for the treatment and/or management of osteo- 

orosis. To our knowledge, this is the first study to date to deter- 

ine the quantity and assess the quality of TCIM recommendations 

n CPGs for the treatment and/or management of osteoporosis. 

The WHO regions from which the authors originate empha- 

ize trends in the osteoporosis CPGs recommendations due to cul- 

ural similarities and differences between and within the regions. 

he majority of studies hailing from the Western world, from the 

MR and EUR regions, focused on TCIM interventions that fall 

nto the categories of nutritional supplements and lifestyle inter- 

entions. Four of the 21 total CPGs, or roughly 19%, which origi- 

ate from the AMR or EUR regions also include mentions of tra- 

itional Chinese medicine, despite these practices not being native 

o these regions. 33 , 41 , 44 50 Of the 4 CPGs originating in the WPR, 

wo CPGs, or 50%, include recommendations based on traditional 

hinese medicine. 49 , 53 It is important to note that these two CPGs, 

y Xie et al. 53 and Tai-Pang et al. 49 , are the only two which orig-

nate from China and Hong Kong respectively, where the practice 

f traditional Chinese medicine is comparatively more widespread 

nd accepted. 

The standard use of conventional medicine in osteoporosis in- 

olves the use of antiresorptive and anabolic treatments, which 

revent bone resorption and encourage bone formation, respec- 

ively. 8 These treatments are prescribed differently depending on 

he patient’s gender as well as whether they have comorbid con- 

itions, due to the variable effectiveness of the medications and 

ossible side effects. 8 This necessitates the availability of options 

utside of conventional care in order for patients and healthcare 

roviders to make informed care decisions where there is a lack of 

vidence surrounding pharmacological treatments. 

Recommendations pertaining to calcium and vitamin D supple- 

entation and exercise were favorably recommended across nearly 

ll CPGs. This is arguably unsurprising, as such therapies also com- 

rise routine and standard conventional osteoporosis care. It is dif- 

cult to classify whether this supplementation is conventional or 

CIM medicine, despite its routine use, as lifestyle modifications 

uch as diet changes are often viewed as changes made in addition 

o pharmacological therapies. 10 It also presents as a conventional 

herapy as physicians regularly prescribe calcium and vitamin D 

upplementation at specific doses. 54 Beyond this, little consistency 

xisted with regards to types of TCIMs mentioned and agreement 

cross CPGs as to whether they should be recommended for use. 

indings of a lack of consistency in the quantity and type of TCIM 

ecommendations have been also reported in a systematic review 

ssessing the quality of CAM CPGs focused on herbal medicines, 

cupuncture, and spinal manipulation. 55 Other studies concerning 
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usculoskeletal and pain-related conditions, including headaches 

nd migraines, 56 low back pain, 57 arthritis, 58 multiple sclerosis, 59 

nd cancer-related pain 

60 highlight a similar inconsistency. 

Such differences can likely be attributed to the limited re- 

earch conducted at the intersection of TCIM and osteoporosis and 

n particular the lack of clinical trial data. Several factors exist 

hich impede TCIM research, 61 such as negative attitudes toward 

CIM therapies, 62 a lack of dedicated funding, 63 and disagreement 

ithin the TCIM research community as to what constitutes best 

esearch evidence. 64 , 65 In addition, it has been observed that when 

ontrasting TCIM professions to other health disciplines, many of 

he obstacles to other health disciplines have a primary empha- 

is on the application of research results in practice, while for 

CIM, these barriers appear to apply to both conduct and applica- 

ion. 61 These findings in combination with those of the aforemen- 

ioned comparative studies are especially important for CPG de- 

elopers who seek to standardize recommendations across osteo- 

orosis CPGs. At present, this lack of recommendation consistency 

ndoubtedly presents a challenge for healthcare providers seek- 

ng knowledge about safe and effective TCIM use in the context 

f osteoporosis care. TCIMs beneficial to patients with osteoporosis 

ay be better collected through the involvement of patient per- 

pectives in the search strategies for common TCIM interventions 

r through the participation of a TCIM expert in the CPG develop- 

ent panel. Further research should explore why such inconsisten- 

ies exist, which may in part be achieved by assessing the quality 

f the TCIM recommendations found across this subset of osteo- 

orosis CPGs; longer-term objectives include identifying strategies 

o harmonize TCIM types and recommendation statuses that are 

ncorporated into osteoporosis CPGs. 

Notable strengths of this study include the use of a comprehen- 

ive, systematic review methodology for data collection and analy- 

is, as well as the use of the AGREE II instrument, which is widely 

egarded as the golden standard for CPG assessment. Additionally, 

hile only two appraisers (instead of the recommended four) as- 

essed the quality of eligible CPGs, we mitigated potential unrelia- 

ility by having both appraisers participate in a pilot test to better 

tandardize their assessments. This pilot test involved the evalu- 

tion of three separate CPGs using the AGREE II instrument. With 

espect to limitations, the consideration of protocol registration oc- 

urred after the inception of the review and collection of data, 

eaving us unable to retrospectively register a protocol on PROS- 

ERO. An additional limitation includes the fact that this review 

id not capture CPGs published in languages outside of English. 

In conclusion, the present review identified 27 CPGs for the 

reatment and/or management of osteoporosis each providing at 

east one TCIM recommendation. TCIM therapies identified across 

PGs included: nutrient supplementation, lifestyle interventions, 

raditional Chinese medicine, and electric field therapy. Recom- 

endations pertaining to calcium supplementation, vitamin D sup- 

lementation, and exercise were favorably recommended across 

early all CPGs. Beyond this, little consistency existed with regards 

o agreement across CPGs as to whether the other aformentioned 

CIMs mentioned should be recommended for use. The use of the 

GREE II instrument in the appraisal of these CPGs identified vari- 

tions in quality across and within CPGs. Those that scored vari- 

bly or lower overall may seek be improved in future updates by 

losely adhering to the guidance provided by the AGREE II instru- 

ent. Those which scored higher may be used to inform patients 

nd healthcare providers of possible TCIM therapies which have 

he potential to be used in conjunction with conventional prac- 

ices. Despite this, our findings indicate that healthcare providers 

re faced with a challenge in gaining knowledge surrounding the 

afe and effective TCIM use in the context of osteoporosis care, due 

o inconsistencies in recommendations made about various TCIM 

herapies across available osteoporosis CPGs. 
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