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Fracture risk increases with advancing age, as a result of declining 
skeletal strength and increased risk of falling. In Canada, more than 
2 million people live with osteoporosis.1 Every year in Canada, about 
150 people per 100 000 suffer a hip fracture, which is considered 

among the most serious fractures associated with osteoporosis. 
Fractures lead to increased morbidity, excess mortality, decreased 
quality of life and loss of autonomy.2 Although osteoporosis is 
often considered a disease of older females, males are remarkably 
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Abstract
Background: In Canada, more than 
2 million people live with osteoporosis, 
a disease that increases the risk for 
fractures, which result in excess mortal-
ity and morbidity, decreased quality of 
life and loss of autonomy. This guide-
line update is intended to assist Can
adian health care professionals in the 
delivery of care to optimize skeletal 
health and prevent fractures in post-
menopausal females and in males aged 
50 years and older.

Methods: This guideline is an update of 
the 2010 Osteoporosis Canada clinical 
practice guideline on the diagnosis and 
management of osteoporosis in Canada. 
We followed the Grading of Recommen-
dations Assessment, Development and 
Evaluation (GRADE) framework and qual-
ity assurance as per Appraisal of Guide-
lines for Research and Evaluation (AGREE 

II) quality and reporting standards. Pri-
mary care physicians and patient partners 
were represented at all levels of the 
guideline committees and groups, and 
participated throughout the entire pro-
cess to ensure relevance to target users. 
The process for managing competing 
interests was developed before and con-
tinued throughout the guideline develop-
ment, informed by the Guideline Interna-
tional Network principles. We considered 
benefits and harms, patient values and 
preferences, resources, equity, accept-
ability and feasibility when developing 
recommendations; the strength of each 
recommendation was assigned accord-
ing to the GRADE framework.

Recommendations: The 25 recommen-
dations and 10 good practice statements 
are grouped under the sections of exer-
cise, nutrition, fracture risk assessment 

and treatment initiation, pharmacologic 
interventions, duration and sequence of 
therapy, and monitoring. The manage-
ment of osteoporosis should be guided 
by the patient’s risk of fracture, based on 
clinical assessment and using a validated 
fracture risk assessment tool. Exercise, 
nutrition and pharmacotherapy are key 
elements of the management strategy 
for fracture prevention and should be 
individualized.

Interpretation: The aim of this guide-
line is to empower health care profes-
sionals and patients to have meaning-
ful discussions on the importance of 
skeletal health and fracture risk 
throughout older adulthood. Identifica-
tion and appropriate management of 
skeletal fragility can reduce fractures, 
and preserve mobility, autonomy and 
quality of life.
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underevaluated and undertreated for the condition despite suffer-
ing worse outcomes following fracture,3 highlighting the import
ance of providing guidance in males.

Osteoporosis, defined as a bone mineral density (BMD) of 2.5 
or more standard deviations below the peak bone mass (i.e., 
T-score ≤ –2.5), is an indicator of increased fracture risk; this risk 
is modified by age, sex and other factors.4 A clinical diagnosis of 
osteoporosis can be made in people aged 50  years and older if 
they have sustained a low-trauma hip, vertebral, humerus or pel-
vic fracture after the age of 40 years, or if they have an absolute 
fracture risk of 20% or more over the next 10 years, using a frac-
ture risk assessment tool (FRAX or the Canadian Association of 
Radiologists and Osteoporosis Canada [CAROC]).5–7

Advances in risk assessment and nonpharmacologic and 
pharmacologic management warranted an update to the Osteo-
porosis Canada 2010 clinical practice guideline for the diagnosis 
and management of osteoporosis in Canada.8

Scope

Developed by the Osteoporosis Canada 2023 Guideline Update 
Group, this updated guideline is intended to assist Canadian pri-
mary health care professionals in screening community-dwelling 
postmenopausal females and males aged 50 years and older for 
the presence of risk factors for osteoporosis and fractures, and in 
providing interventions to optimize skeletal health and fracture 
prevention. Throughout the guideline, we use “females” and 
“males” to refer to biological sex.

The focus of the guideline recommendations for treatment is 
on people with primary osteoporosis. The guideline does not 
address the complexity of patients with cancer, serious illnesses or 
active conditions that can induce bone loss (e.g., hyperpara
thyroidism, multiple myeloma, or newly diagnosed rheumatoid 
arthritis or other inflammatory conditions requiring high-dose 
glucocorticoid therapy). Conditions known to cause secondary 
osteoporosis should be sought and referral to specialists with 
appropriate expertise for co-management considered (Appendix 1, 
Supplementary Table  5, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.221647/tab-related-content).

Falls are a leading cause of fractures among older adults in 
Canada.9 Because detailed recommendations for fall prevention 
were beyond the scope of this guideline, we refer the reader to 
guidance from the Canadian Task Force on Preventive Health 
Care on falls prevention.10 Specific recommendations on pre-
venting fracture in people who reside in long-term care have 
been published.11

Recommendations

We formulated 25 recommendations and 10 good practice state-
ments (GPS) using the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) framework 
(Table 1). The recommendations are grouped under the sections 
of exercise, nutrition, fracture risk assessment and treatment 
initiation, pharmacologic interventions, duration and sequence 
of therapy, and monitoring.12,13

Figure 1 describes an integrated approach to bone health and 
fracture prevention in postmenopausal females and in males 
aged 50  years and older, and Figure  2 presents an approach to 
pharmacologic treatment, when required. Appendix  2 (available 
at www.cmaj.ca/lookup/doi/10.1503/cmaj.221647/tab-related​
-content) provides evidence-to-decision tables (starting on p. 50) 
that explain our rationales for strength of recommendations and 
certainty of evidence.

We considered certainty of evidence, benefits and harms of 
interventions on clinical outcomes in the decision-making pro-
cess. Males were under-represented in the clinical evidence of 
certain interventions and outcomes; we therefore report the 
strength of the recommendations based on the certainty of the 
evidence separately for males and females, where appropriate. 
All recommendations and GPS were informed by input from pri-
mary care physicians and patient partners, and include their 
values and preferences. Although for this guideline, we did not 
carry out cost-effectiveness analyses, we have considered cost-
effectiveness information, when available, in the development of 
the recommendations and documented this in the specific 
evidence-to-decision tables.14–16

In adults older than 40 years, osteoporosis can result in frac-
tures. Often referred to as fragility or osteoporosis-related frac-
tures, they occur as a result of a fall from standing height or 
when the force applied to the bone is judged to be insufficient to 
fracture normal bone.17 Fractures of the hip, vertebra, humerus 
and distal forearm are categorized as major osteoporotic frac-
tures, whereas fractures of the hands, feet and craniofacial 
bones are not considered osteoporotic fractures.1 Vertebral frac-
tures, whether clinically silent or symptomatic, are associated 
with increased risk of fractures at all skeletal sites and can be 
identified or verified by radiologic imaging.18,19

Exercise
The recommendations on exercise for fall and fracture preven-
tion for postmenopausal females and males aged 50  years and 
older are outlined in Table  2 (also see Appendix  1, Supplemen-
tary Table 1: key points on exercise and definitions). Evidence-to-
decision tables are in Appendix 2 (p. 50).

High-quality evidence from a Cochrane systematic review 
shows that functional and balance training in adults older than 
50 years can reduce the number of falls (rate ratio 0.76, 95% con-
fidence interval [CI] 0.70–0.80; 41  studies, 7290  participants; 
high-certainty evidence) and the number of people who fall (rate 
ratio 0.87, 95% CI 0.82–0.91; 38 studies, 8288 participants; high-
certainty evidence). Some evidence exists that functional and 
balance training may reduce the number of people who have fall-
related fractures (rate ratio 0.44, 95% CI 0.25–0.76; 7  studies, 
2139  participants; low-certainty evidence), and may improve 
quality of life (mean difference 2.48  points, 95% CI 1.31–3.64; 
8 studies, 854 participants; low-certainty evidence) and physical 
functioning.20

A systematic review of randomized controlled trials (RCTs) sug-
gests that resistance training may improve quality of life (standard-
ized mean difference 0.75, 95% CI 0.54–0.95; 8 studies, 421 partici-
pants; moderate-certainty evidence), physical functioning and 
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BMD, and reduce mortality.21 When combined with functional and 
balance training in older adults, resistance training can reduce the 
number of falls and number of people who fall.

Evidence from a systematic review of RCTs shows that in 
people with hyperkyphosis, exercises targeting abdominal, 
back extensor and shoulder muscles may result in small 
improvements in spinal curvature, quality of life, physical func-
tioning and back extensor strength;22 however, effects on spinal 
curvature may not occur with fixed kyphosis (e.g., from verte-
bral fracture).

Observational studies suggest that walking may reduce mor-
tality in older adults,23 but effects on fractures, falls, quality of 
life, physical functioning or harms in people at risk of fracture are 
unknown, or effects are uncertain.24 A systematic review suggests 
that impact exercise may improve BMD and physical functioning, 
and may reduce mortality,25 but the benefit of this type of exer-
cise in isolation is uncertain, as it is often combined with resist
ance exercise or other exercise.

We performed systematic reviews on the effects of yoga and 
Pilates on health-related outcomes and found that these types of 

exercise may improve physical functioning and quality of life in 
older adults, but effects on BMD, falls and fractures are uncer-
tain, and evidence for people at risk of fracture is limited.

Males were underrepresented in the evidence for some of the 
exercise outcomes. We chose not to downgrade the strength of 
the evidence for indirectness when applied to males because 
there was no reason to expect that the direction or magnitude of 
the effects on falls, fractures, physical functioning, quality of life 
or adverse events would be different in males.

Nutrition
Table 2 summarizes the recommendations on nutrition for post-
menopausal females and males aged 50 years and older to prevent 
falls and fracture (Appendix 1, Supplementary Table 2: key points 
on nutrition). Evidence-to-decision tables are in Appendix 2 (p. 114).

For people who are consuming a balanced diet (https://food​
-guide.canada.ca/en/food-guide-snapshot/) and not receiving 
pharmacotherapy for osteoporosis, supplementation with cal-
cium, vitamin D and protein is likely to have little to no beneficial 
or detrimental effect on fractures (Appendix  1, Supplementary 

Table 1: Interpretation of strength of recommendations using the GRADE approach12,13

Criteria Interpretation by patients
Interpretation by health care 

providers
Interpretation by  

policy-makers

Strong recommendation for or against

Desirable consequences 
CLEARLY OUTWEIGH the 
undesirable consequences in 
most settings (or vice versa)

Most individuals in this situation 
would want the recommended 
course of action, and only a small 
proportion would not.

Most individuals should receive the 
recommended course of action.

Adherence to this recommendation 
according to the guideline could be 
used as a quality criterion or 
performance indicator.

Formal decision aids are not likely to 
be needed to help individuals make 
decisions consistent with their values 
and preferences.

Recommendation can be 
adopted as policy in most 
situations.

Conditional recommendation for or against

Desirable consequences 
PROBABLY OUTWEIGH 
undesirable consequences in 
most settings (or vice versa)

Most individuals in this situation 
would want the suggested course of 
action, but many would not.

Clinicians should recognize that 
different choices will be appropriate 
for each person and that clinicians 
must help each person arrive at a 
management decision consistent 
with the person’s values and 
preferences.

Decision aids may be useful to help 
people make decisions consistent 
with their values and preferences.

Policy-making will require 
substantial debate and 
involvement of various 
stakeholders.

Good practice statement

•	 A good practice statement is an actionable statement necessary for health care practice but is supported by indirect evidence that does not 
diminish the certainty of evidence.

•	 Implementation of the statement should result in large net-positive consequences.

•	 Further collection and summary of the evidence would be poor use of guideline panel resources.

Note: GRADE = Grading of Recommendations Assessment, Development and Evaluation.
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Risk factors
• Previous fracture, a�er age 40 yr†

• Glucocorticoids (> 3 mo in the last year, prednisone dose > 5 mg daily)‡

• Falls, ≥ 2 in the last year

• Parent fractured hip

• Body mass index < 20 kg/m2

• Secondary osteoporosis‡

• Current smoking

• Alcohol ≥ 3 drinks/d

Signs of possible vertebral fracture*
• Prospective height loss > 2 cm or historical > 6 cm

• Rib-to-pelvis distance ≤ 2 finger-breadths in midaxillary line

• Occiput-to-wall distance > 5 cm

• Recommend  balance and muscle-strengthening exercises ≥ twice weekly

• Suggest eating foods rich in calcium and protein

• Suggest a minimum vitamin D supplement of 400 IU daily

Perform clinical assessment to identify risk factors 

and signs of undiagnosed vertebral fracture*

Age < 70 yr and no risk factors Age 50–64 yr with previous fracture†

or ≥ 2 risk  factors

Age 65–69 yr with 1 risk factor

Age ≥ 70 yr with no risk factors

Previous hip or spine fracture*

OR

≥ 2 fracture events†

Obtain BMD and calculate 10-yr 

fracture risk with BMD using FRAX 

(preferred) or CAROC tool

10-yr fracture risk < 15%

OR

T-score > –2.5

10-yr fracture risk 15%–19.9%*

OR

T-score ≤ –2.5 and age < 70 yr*

10-yr fracture risk ≥ 20%*

OR

T-score ≤ –2.5 and age ≥ 70 yr*

DO NOT RECOMMEND 

PHARMACOTHERAPY

SUGGEST PHARMACOTHERAPY

Intermediate benefit

RECOMMEND PHARMACOTHERAPY

Largest benefit

Reassess BMD and fracture risk

If initiated pharmacotherapy:§
• Reassess in 3 yr

If not a candidate for or chose not to take pharmacotherapy:§
• If 10-yr  fracture risk < 10% , reassess in 5–10 yr

• If 10-yr fracture risk 10%–15%, reassess in 5 yr

• If  10-yr fracture risk ≥ 15%,  reassess in 3 yr

Postmenopausal females and males aged ≥ 50 years

Figure 1: Integrated approach to the management of bone health and fracture prevention in postmenopausal females and males aged 50 years and older. See 
Appendix 1, Supplementary Tables 1–6 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.221647/tab-related-content) for more information on exercise and 
nutrition, secondary causes of osteoporosis and vertebral fracture assessment. Note: BMD = bone mineral density. *Consider lateral spine imaging to identify verte-
bral fracture(s). Finding of undiagnosed vertebral fracture(s) can guide appropriate choice and duration of therapy (Appendix 1, Supplementary Table 6). †Frac-
tures that occur after the age of 40 years, in the setting of low trauma. Fractures of the hands, feet and craniofacial bones are not considered osteoporotic fractures. 
‡Conditions known to cause secondary osteoporosis (Appendix 1, Supplementary Table 5); consider referral to specialists with expertise for co-management. 
§Should be reassessed earlier if patient develops secondary causes (Appendix 1, Supplementary Table 5), new fracture or other risk factor for rapid bone loss.



G
uideline

 	 CMAJ  |  October 10, 2023  |  Volume 195  |  Issue 39	 E1337

Table 2). In systematic reviews and recent individual studies on 
calcium and vitamin D use, conducted predominantly in people 
not receiving osteoporosis pharmacotherapy and without defi-
ciency, supplementation was associated with small, unimportant 
benefits in fracture reduction regardless of fracture site.26,27 Min
imal decreases in falls were observed for vitamin D supplementa-
tion alone or in combination with calcium.27,28 Evidence for sup-
plementation with magnesium and vitamin K in relation to bone 
health is limited (Appendix 2, p. 161).

Reduction in hip fracture rates with protein supplementation 
may be minimal.29,30 The evidence is uncertain because the studies 
assessed dietary rather than supplemental levels, often at or above 
the recommended level (0.8–1.3 g protein/kg body weight/d) and in 
people who were well nourished. Whether protein source matters 
with respect to bone health is unclear, because most participants 
had low intakes of plant protein. The effect on functional outcomes 
with higher dietary protein intakes was minimal.31

Fracture risk assessment
The recommendations on fracture risk assessment are presented 
in Table  3, with evidence-to-decision tables in Appendix 2 
(p.  182). Figure  1 shows the clinical application of these 
recommendations.

We suggest an approach based on the assessment of age and 
the presence of clinical risk factors (i.e., a “targeted” approach) 
for identifying people who should undergo BMD measurement 
(low-certainty evidence in postmenopausal females aged 
50–64  years; moderate-certainty evidence in females aged 
≥  65  years;32–34 very low-certainty evidence in males).14,32,35 This 
strategy delays BMD testing in most people until age 70 years and 
allows for appropriate categorization of those at high fracture 
risk with the fracture risk assessment tools available in Canada.32 
Patient partners stated that providing guidance in identifying 
both females and males for appropriate BMD testing based on 
the presence of clinical risk factors was of high importance.

Recent severe vertebral fracture

or ≥ 2 vertebral fractures

and T-score ≤ –2.5

People initiating therapy

Anabolic therapy

(teriparatide or romosozumab)

Seek advice from consultant — Rec. 4.6

Bisphosphonates*

(alendronate, risedronate, 

zoledronic acid) — 

Rec. 4.3

Contraindications or 

substantial intolerance or

barriers to bisphosphonate‡ 

and commitment to

long-term therapy

Denosumab — Rec. 4.5

Long-term uninterrupted therapy —

Rec. 5.3 

When stopping denosumab, 

transition to alternative therapy —

Rec. 5.4–5.5

Antiresorptive therapy† a�er

anabolic therapy — Rec. 5.6

Initial treatment for 3–6 yr

6 yr for people who have a history of hip, 

vertebral or multiple nonvertebral fractures, or new 

or ongoing risk factor(s) for accelerated bone loss

or fracture§ — Rec. 5.1

Inadequate response

or ongoing substantial

concerns for fracture

Extend or switch therapy

Seek advice from consultant

when needed — Rec. 5.2

Stop therapy (drug holiday)

Reassess 3 yr a�er stopping therapy

Earlier reassessment for resumption of therapy may 

be appropriate for some individuals — Rec. 6.2
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Figure 2: Approach to pharmacotherapy to prevent fractures. Note: Rec. = recommendation (see Tables 4, 6 and 7 for full recommendations). 
*Menopausal hormone therapy is a suggested alternative for females younger than 60 years or within 10 years after menopause who prioritize allevia-
tion of substantial menopausal symptoms (Rec. 4.4). †Antiresorptive therapy includes bisphosphonates (alendronate, risedronate and zoledronic acid), 
denosumab, raloxifene and menopausal hormone therapy. ‡Raloxifene is suggested rather than no treatment for females who have contraindications 
or substantial intolerance to, or who choose not to take, other suggested therapies) (Rec. 4.7). §See Figure 1 for list of risk factors and Appendix 1, 
Supplementary Table 5, for causes of secondary osteoporosis.
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Table 2: Recommendations on exercise and nutrition for fall and fracture prevention in postmenopausal females and males 
aged 50 years and older*

Recommendations
Strength of recommendation 

and certainty of evidence†

1. Exercise‡

1.1. We recommend balance and functional training ≥ twice weekly to reduce the risk of falls.
Remark: Increase difficulty, pace, frequency, volume (sets, reps) or resistance over time. Balance exercises 
challenge aspects of balance, such as:
•	 Shifting body weight to the limits of stability,
•	 Reacting to things that upset one’s balance (e.g., catching and throwing a ball),
•	 Maintaining balance while moving (e.g., Tai chi, heel raises, agility training), and
•	 Reducing base of support (e.g., standing on one foot).
Functional exercises improve ability to perform everyday tasks, or do activities for fun or fitness (e.g., chair 
stands for sit-to-stand ability, stair-climbing to train for hiking).

Strong recommendation; 
moderate-certainty evidence

1.2. We suggest progressive resistance training ≥ twice weekly, including exercises targeting abdominal and 
back extensor muscles.
Remark: Resistance training involves exercises in which major muscle groups (e.g., upper and lower 
extremities, chest, shoulders, back) work against resistance (e.g., squats, lunges and push-ups). Increase 
volume (e.g., sets, reps, weight), frequency or difficulty to achieve progressive overload. Many resistance-
training exercises would be considered functional exercises.

Conditional recommendation; 
low-certainty evidence

1.3. We suggest that people who want to participate in other activities (e.g., walking, impact exercise, yoga, 
Pilates) for enjoyment or other benefits be encouraged to do them, if they can be done safely or modified 
for safety. Other activities should be encouraged in addition to, but not instead of, balance, functional and 
resistance training.
Remark: Encourage a variety of types and intensities of physical activity in accordance with the Canadian 24-Hour 
Movement Guidelines (https://csepguidelines.ca), such as getting ≥ 150 min of moderate to vigorous physical 
activity per week, but prioritize balance, functional and resistance training. If participating in impact exercise, 
progress to moderate-impact (e.g., running, racquet sports, skipping) or high-impact (e.g., drop or high vertical 
jumps) exercise only if appropriate for fracture risk or physical fitness level; safety or efficacy of impact exercise is 
uncertain in people at high fracture risk (e.g., history of spine fracture or 10-yr fracture risk for major osteoporotic 
fracture of ≥ 20% calculated by FRAX or CAROC fracture risk assessment tools).

Conditional recommendation; 
very low-certainty evidence

1.4. Activities that involve rapid, repetitive, sustained, weighted or end range-of-motion twisting or flexion 
of the spine may need to be modified, especially in people at high risk of fracture.

Good practice statement

1.5. When available, seek advice from exercise professionals who have training on osteoporosis for exercise 
selection, intensity and progression, and activity modification, especially after recent fracture or if there is 
high risk of fracture. When not available, refer to Osteoporosis Canada resources.§

Good practice statement

2. Nutrition¶

2.1. For people who meet the recommended dietary allowance for calcium with a variety of calcium-rich 
foods, we suggest no supplementation to prevent fractures.
Remark: Health Canada’s recommended dietary allowance for calcium is 1000 mg/d (males aged 51–70 yr) 
and 1200 mg/d (females > 50 yr and males > 70 yr).

Conditional recommendation; 
moderate-to-high-certainty evidence

2.2. We suggest following Health Canada’s recommendation on vitamin D for bone health.
Remark: Health Canada’s recommended dietary allowance for vitamin D is 600 IU/d (age 51–70 yr) and 
800 IU/d (age > 70 yr) for males and females. Given that it is difficult to achieve this level of intake, as few 
foods contain vitamin D, Health Canada recommends adults older than 50 yr take a vitamin D 
supplement of 400 IU daily, in addition to consuming vitamin D–rich foods, to achieve the recommended 
dietary allowance. For people at risk of vitamin D deficiency, additional supplemental vitamin D should 
be provided.**

Conditional recommendation; 
high-certainty evidence

2.3. For people who follow Canada’s Food Guide (food-guide.canada.ca), we suggest no supplementation 
of protein, vitamin K or magnesium to prevent fractures.

Conditional recommendation; 
low-certainty evidence (protein, 
vitamin K), very low-certainty 
evidence (magnesium)

2.4. For people initiating pharmacotherapy, it is good practice to individualize intake of calcium and 
vitamin D. Although participants in most pharmacotherapy trials received a minimum of 400 IU/d of 
vitamin D and up to 1000 mg/d of calcium supplements, food sources or supplementation should be 
individualized according to risk factors for insufficiency.**

Good practice statement

Note: CAROC = Canadian Association of Radiologists and Osteoporosis Canada tool, FRAX = Fracture Risk Assessment Tool.
*Integrated approach is shown in Figure 1.
†See Table 1 for definitions.
‡See Appendix 1, Supplementary Table 1 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.221647/tab-related-content) for key points on exercise and definitions.
§See osteoporosis.ca/exercise/
¶See Appendix 1, Supplementary Table 2, for key points on nutrition.
**See Appendix 1, Supplementary Table 4 for risk factors for vitamin D insufficiency.
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In Canada, validated 10-year major osteoporotic fracture 
assessment tools include FRAX and CAROC. FRAX’s performance is 
as good as or slightly better than that of other tools,36 and results 
in better fracture risk classification than CAROC (net reclassifica-
tion improvement in risk category by 2% and in treatment recom-
mendation by 1%).37 We suggest the use of the Canada-specific 
FRAX tool as the preferred tool for fracture risk estimation; how-
ever, this recommendation is conditional, owing to the moderate 
certainty of the evidence and indirectness of evidence in males.37

Treatment initiation
Recommendations on initiating treatment are provided in 
Table  3, with evidence-to-decision tables in Appendix  2 (p.  190 
and p. 314).

No consensus exists on the optimal approach to setting a treat-
ment threshold.38 In setting pharmacotherapy initiation thresh-
olds, we considered the burden of fractures in the Canadian popu-
lation, how fracture outcomes were affected by baseline fracture 
risk, the efficacy of pharmacotherapy on fracture outcomes, the 

Table 3: Fracture risk assessment and treatment initiation in postmenopausal females and males aged 50 years and older*

Recommendations
Strength of recommendation and 

certainty of evidence†

3. Fracture risk assessment and treatment initiation

3.1. A clinical assessment for osteoporosis and fracture includes identifying risk factors and assessing 
for signs of undiagnosed vertebral fracture(s).‡

Good practice statement

3.2. We suggest that the Canada-specific FRAX tool is the preferred tool for fracture risk estimation.
Remark: CAROC is an alternative fracture risk assessment tool. FRAX and CAROC may underestimate 
fracture risk in the presence of specific risk factors such as recency of fractures, recurrent falls, other 
comorbidities or very low BMD at the lumbar spine and total hip sites.§

Conditional recommendation; 
moderate-certainty evidence

3.3. We suggest BMD testing in postmenopausal females and males who
    a. are aged 50–64 yr with a previous osteoporosis-related fracture or ≥ 2 clinical risk factors OR
    b. are aged ≥ 65 yr with 1 clinical risk factor for fracture OR
    c. are aged ≥ 70 yr

Conditional recommendation; 
low-certainty evidence (females), very 
low-certainty evidence (males)

3.4. We suggest vertebral imaging with lateral spine radiograph or vertebral fracture assessment in 
postmenopausal females and males without known vertebral fractures who
    a. are aged ≥ 65 yr with a T-score ≤ –2.5 (femoral neck, total hip or lumbar spine) OR
    b. have a 10-yr major osteoporotic fracture risk between 15% and 19.9%.
Remark: Lateral spine imaging can also be considered when there are clinical signs of undiagnosed 
vertebral fractures. The presence of vertebral fractures can guide appropriate choice and duration 
of therapy.¶

Conditional recommendation; 
moderate-certainty evidence (females), 
low-certainty evidence (males)

3.5. We recommend initiating pharmacotherapy in postmenopausal females and males aged ≥ 50 yr 
who
    a. have had previous hip, vertebra or ≥ 2 osteoporosis-related fractures OR
    b. have a 10-yr major osteoporotic fracture risk ≥ 20% OR
    c. are aged ≥ 70 yr and have a T-score ≤ –2.5 (femoral neck, total hip or lumbar spine).

Strong recommendation; 
high-certainty evidence (females: a and 
c), moderate-certainty evidence 
(females: b; males: a, b and c)

3.6. We suggest initiating pharmacotherapy in postmenopausal females and males aged ≥ 50 yr who
    a. have a 10-yr major osteoporotic fracture risk between 15% and 19.9% OR
    b. are aged < 70 yr and have a T-score ≤ –2.5 (femoral neck, total hip or lumbar spine).
Remark: The risk of subsequent fracture is greatest shortly after a fracture, and greater consideration 
should be given to a fracture in the last 2 years.

Conditional recommendation; 
moderate-certainty evidence (females), 
very low-certainty evidence (males)

3.7. We suggest that for individuals who do not meet the threshold for initiating pharmacotherapy or 
choose not to initiate therapy, BMD testing can be repeated at:
    a. 5–10 yr if the risk of major osteoporotic fracture is < 10%
    b. 5 yr if the risk of major osteoporotic fracture is 10%–15%
    c. 3 yr if the risk of major osteoporotic fracture is > 15%.
Remark: A shorter retesting interval may be appropriate for those with secondary osteoporosis or new 
clinical risk factors, such as a fracture.

Conditional recommendation; 
low-certainty evidence (females), very 
low-certainty evidence (males)

3.8. We recommend that postmenopausal females and males aged ≥ 50 yr presenting with a recent 
fracture have access to a Fracture Liaison Service to improve identification and treatment initiation for 
osteoporosis.**

Strong recommendation; 
high-certainty evidence

Note: BMD = bone mineral density, CAROC = Canadian Association of Radiologists and Osteoporosis Canada, FRAX = Fracture Risk Assessment Tool. 
*Integrated approach is shown in Figure 1.
†See Table 1 for definitions.
‡For list of risk factors, see Figure 1 and Appendix 1, Supplementary Table 5 (causes of secondary osteoporosis) and Supplementary Table 6 (Clinical Assessment of 
Vertebral Fractures), available at www.cmaj.ca/lookup/doi/10.1503/cmaj.221647/tab-related-content
§For information on fracture risk assessment tools, see www.osteoporosis.ca
¶See Appendix 1, Supplementary Table 6 (clinical assessment of vertebral fractures).
**See https://fls.osteoporosis.ca/ for list of Fracture Liaison Services in Canada.
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importance of identifying those at high fracture risk to prevent the 
most fractures and the importance of limiting overtreatment in 
those at lower risk, from population and patient perspectives.38

Previous fracture of the vertebra (clinical or documented on 
imaging) or the hip, and more than 1 fracture, indicate high risk for 
future fractures.8 Randomized controlled trials provide a moderate-
to-high certainty of evidence showing important benefits of fracture 
reduction with pharmacotherapy in people with osteoporosis 
(defined as T-score ≤ –2.5 or history of previous fracture), with a risk 
reduction of about 50% for vertebral, 30% for hip, and 20% for non-
vertebral fractures after 3 years of treatment.39–41 In addition, given 
observational data from a large clinical registry, an intervention 
threshold of 20% for 10-year major fracture risk (as measured by 
FRAX or CAROC) was also selected (as a conditional recommendation), 
as this strategy was highly ranked in terms of number of fractures pre-
vented among females aged 50 years and older and the number of 
females treated (to limit overtreatment).38 We did not rate down the 
certainty of the evidence in males, as evidence suggests that there are 
no differences in treatment benefits and harms by sex.39,41–44

Fracture Liaison Service programs (https://fls.osteoporosis.ca/), 
which provide postfracture investigation and treatment initiation 
and are currently in place in a few Canadian jurisdictions, increase 
the appropriate use of fracture risk assessment and antifracture 
treatment, and are cost-effective.45 We recommend that post
menopausal females and males aged 50 years and older who present 
with a recent fracture have access to a Fracture Liaison Service to 
improve identification and treatment initiation for osteoporosis.

Pharmacologic interventions
Table  4 presents the recommendations on pharmacotherapy in 
those initiating therapy (additional information in Table 5), with 
an algorithm for clinical application in Figure  2. Evidence-to-
decision tables are in Appendix 2 (p. 323).

Pharmacologic therapies are classified as antiresorptive therapy, 
which inhibits osteoclastic activity, and anabolic therapy, which 
stimulates new bone formation. Antiresorptive therapy includes 
bisphosphonates (alendronate, risedronate and zoledronic acid), 
denosumab, raloxifene and menopausal hormone therapy; anabolic 
therapy includes teriparatide and romosozumab (Table 5).

There was evidence of moderate-to high certainty in pharma-
cotherapy effects.39 Although most studies were performed in 
postmenopausal females, the evidence available in males with 
primary or hypogonadal osteoporosis shows similar effects to 
females on fractures with bisphosphonates and denosumab; 
therefore, the evidence from females was used for males but 
rated as moderate certainty from some indirectness.39,41,42

Overall, bisphosphonate therapy for 3  years results in 20–30 
fewer vertebral, 10 fewer nonvertebral, and 3 fewer hip fractures per 
1000 people than no treatment.39,41 Compared with placebo, there 
may be very few harms with short-term (≤ 3 yr) use of oral bisphos-
phonate therapy, including gastrointestinal events such as esophag
itis and ulcers (< 1% difference), and transient flu-like symptoms with 
zoledronic acid infusions, as well as very uncertain evidence for an 
increased risk of atrial fibrillation.43 The benefits of denosumab are 
similar to those of zoledronic acid,39 but there may be greater harms 
with denosumab: 7% more serious adverse events (such as infec-

tions requiring hospital admission) than with placebo47 and 14% and 
7% more when compared with alendronate and zoledronic acid, 
respectively.15 Delayed dosing or discontinuation of denosumab is 
associated with rapid bone loss and may lead to vertebral fractures.52

In females with higher risk of fractures (e.g., recent severe verte-
bral fracture, or > 1 vertebral fracture and T-score ≤ –2.5),53 there is 
high-certainty evidence that anabolic therapy (teriparatide or 
romosozumab) results in greater reductions in vertebral, nonverte-
bral and hip fractures than bisphosphonates (35, 18 and 5 fewer, 
respectively, per 1000 people).39,43 This evidence is indirect in males 
and therefore of moderate certainty. Stopping anabolic treatment 
without subsequent antiresorptive therapy risks the loss of bone 
density gains.54,55 For most people, the downsides of teriparatide, 
romosozumab or denosumab (such as injection schedules, the 
risks associated with and need for transition therapy when stop-
ping the medication, and costs) probably outweigh the benefits 
compared with bisphosphonates.56 However, for people at higher 
risk of fractures, the benefits may outweigh these downsides.

Duration and sequence of therapy
Recommendations on duration and sequence of therapy are outlined 
in Table 6. Evidence-to-decision tables are in Appendix 2 (p. 330).

Taking oral bisphosphonates for 5 years or more (e.g., for as 
long as 10 yr in the oral alendronate extension study57), compared 
with shorter durations, likely results in no difference in hip or over-
all number of fractures, but a moderate-to-small reduction in clin
ically (22 fewer per 1000) and radiologically (17 fewer per 1000) 
identified vertebral fractures.43,58 Taking zoledronic acid annually 
for 6 years, compared with 3 years annually, likely results in no dif-
ference in hip and nonvertebral fractures, but radiologically con-
firmed vertebral fractures may be substantially reduced, although 
the evidence is uncertain (56 fewer per 1000, from 88 to 5 fewer).48 

Harms may be increased with longer durations of bisphos-
phonates: after 6 years, there are 39–131 atypical femur fractures 
(a stress or insufficiency fracture occurring in the femoral shaft) 
per 100 000 person-years, compared with 25 at 3–5  years, and 
higher risk in females who self-report Asian race or ethnicity;49 
and the risk of osteonecrosis of the jaw (a condition in which 
≥ 1 parts of the jaw bone becomes necrotic and exposed to the 
oral cavity) is 25 per 100 000 person-years, and approximately 
doubles with use longer than 5  years.50 At 6  years, these harms 
likely outweigh the benefits of continued therapy, except in 
people at higher risk of fractures (e.g., previous hip or vertebral 
fractures, recent fracture, multiple fractures).

Evidence suggests that the benefits of denosumab do not 
wane at 10 years of therapy and the incidence of atypical femur 
fracture and osteonecrosis of the jaw is relatively stable at 8 and 
52 per 100 000 patient-years, respectively.51 There are insufficient 
data comparing the effects of continuing or switching medica-
tions when there is concern of inadequate response to bisphos-
phonates (e.g., substantial BMD decline).59–62

Monitoring
Table  7 presents the recommendations on monitoring in 
patients who initiate pharmacotherapies or stop bisphospho-
nates. Evidence-to-decision tables are in Appendix 2 (p. 249).
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Very low-certainty direct and strong indirect evidence in 
females and males support a possible improvement in fracture 
risk in people who undergo BMD monitoring about 3 years after 
initiation of therapy.63,64 Bone turnover markers measure the 
remodelling process (e.g., C-terminal telopeptide of type 1 col-
lagen for bone resorption and bone-specific bone alkaline 
phosphatase for bone formation).65 Inadequate evidence exists 
to support the clinical use of bone turnover markers to reduce 
fracture risk or to predict fracture in those on a bisphosphonate 
drug holiday.66

Methods

This guideline was developed by the volunteer Osteoporosis 
Canada 2023 Guideline Update Group to address advances in risk 
assessment, nonpharmacologic and pharmacologic osteoporosis 
management since the publication of the 2010 Osteoporosis 
Canada guideline.8 We followed the GRADE framework13 and qual-
ity assurance as per Appraisal of Guidelines for Research and Evalu-
ation (AGREE II) quality and reporting standards.67 We began the 
guideline work in June 2017 and completed it in November 2022.

Table 4: Pharmacologic interventions for postmenopausal females and males aged 50 years and older for whom 
anti-osteoporosis treatment is recommended or suggested*

Recommendations
Strength of recommendation and 

certainty of evidence†

4. Pharmacologic interventions

4.1. Before initiating pharmacotherapy, good practice includes assessing for secondary causes of 
osteoporosis, and for potential limitations when considering specific osteoporosis 
pharmacotherapy.‡

Good practice statement

4.2. When uncertainty exists about fracture risk or treatment, such as possible secondary causes of 
osteoporosis, comorbidities that complicate management and important adverse effects from 
pharmacotherapy, good practice includes seeking advice from a consultant with expertise in 
osteoporosis (e.g., family physician, general internist, endocrinologist, rheumatologist, 
geriatrician).

Good practice statement

4.3. For people who meet criteria for initiation of pharmacotherapy, we recommend bisphosphonates 
(alendronate, risedronate or zoledronic acid).
Remark: Oral bisphosphonates may be preferred, as drug coverage, costs and access to an infusion 
centre may be barriers to zoledronic acid.

Strong recommendation; 
high-certainty evidence (females), 
moderate-certainty evidence (males)

4.4. For postmenopausal females aged < 60 yr or within 10 yr of menopause initiating 
pharmacotherapy who prioritize alleviation of substantial menopausal symptoms, we suggest 
menopausal hormone therapy as an alternative option to bisphosphonate therapy.
Remark: The choice will also depend on individualized risks of menopausal hormone therapy, which 
consists of an estrogen dose equivalent of conjugated equine estrogens of 0.625 mg daily (plus 
progestogen in those with an intact uterus).

Conditional recommendation; 
moderate-certainty evidence

4.5. For people meeting criteria for initiation of pharmacotherapy who have contraindications, 
substantial intolerance or barriers to bisphosphonates, we suggest denosumab.
Remark: Despite the benefits of denosumab, a careful assessment of indications is required because 
of the risk of rapid bone loss and vertebral fractures with delayed dosing or discontinuation of 
denosumab. It is important to communicate the need for commitment to long-term therapy and the 
need to transition to alternative antiresorptive therapy if discontinuing denosumab. Denosumab may 
be preferred when there is a high burden of oral medications, gastrointestinal intolerance, 
contraindication to oral bisphosphonates or barriers to accessing intravenous zoledronic acid.

Conditional recommendation; 
high-certainty evidence (females), 
moderate-certainty evidence (males)

4.6. For people meeting criteria for initiation of pharmacotherapy who have had a recent severe 
vertebral fracture, or > 1 vertebral fracture, AND a T-score ≤ –2.5, we suggest seeking advice from a 
consultant with expertise in osteoporosis about anabolic therapy (teriparatide or romosozumab).
Remark: “Recent fracture” is defined as a fracture occurring within the past 2 yr, and “severe vertebral 
fracture” as vertebral body height loss of > 40%. Clinicians may seek advice from radiologists to 
clarify the degree of severity of the vertebral fracture. The choice of anabolic therapy may depend on 
affordability and feasibility of injection schedule.

Conditional recommendation; 
high-certainty evidence (females), 
moderate-certainty evidence (males)

4.7. For postmenopausal females initiating pharmacotherapy who have contraindications or 
substantial intolerance to, or who choose not to take other suggested therapies, we suggest 
raloxifene rather than no treatment.
Remark: Raloxifene should be used only in those who are not at high risk of venous 
thromboembolism.

Conditional recommendation; 
moderate-certainty evidence

*Integrated approach shown in Figure 2. Recommendations on criteria for initiating therapy are in Table 3.
†See Table 1 for definitions.
‡See Appendix 1, Supplementary Table 3 (biochemical testing) and Supplementary Table 5 (causes of secondary osteoporosis), available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.221647/tab-related-content
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Table 5: Medications for the treatment of osteoporosis*

Drug Route and dosing
Potential adverse 

effects Contraindications Other considerations Cost†

Antiresorptive agents

Bisphosphonates

    Alendronate Oral: 70 mg weekly 
or
10 mg daily

•	 Esophageal or GI 
intolerance

•	 MSK discomfort
•	 Rare: AFF, ONJ

•	 CrCl < 30–35 mL/min
•	 Esophageal abnormalities
•	 Inability to be upright > 30 min
•	 Hypocalcemia

•	 Foods, drinks (except plain 
water), other drugs should be 
avoided for > 30–60 min

•	 Minerals and dairy impair 
absorption if taken close 
together

$

    Risedronate Oral: 35 mg weekly 
or
150 mg monthly or
5 mg daily

•	 Esophageal/GI 
intolerance

•	 MSK discomfort
•	 Rare: AFF, ONJ

•	 CrCl < 30–35 mL/min
•	 Esophageal abnormalities
•	 Inability to be upright > 30 min
•	 Hypocalcemia

•	 Foods, drinks (except plain 
water), other drugs should be 
avoided for > 30–60 min

•	 Minerals and dairy impair 
absorption if taken close 
together

•	 Delayed-release formulation 
available (taken with food)

$

    Zoledronic acid Intravenous:
5 mg yearly

•	 Transient flu-like 
symptoms

•	 Hypocalcemia
•	 Renal toxicity
•	 Rare: AFF, ONJ

•	 CrCl < 35 mL/min
•	 Hypocalcemia

•	 Inadequate vitamin D 
increases risk for 
hypocalcemia

•	 Less frequent dosing than 
yearly may be considered

$$

RANK-ligand inhibitor (monoclonal antibody)

    Denosumab Subcutaneous:
60 mg every 6 mo

•	 Hypocalcemia
•	 Dermatitis, 

infections
•	 MSK discomfort
•	 Rare: AFF, ONJ

•	 Hypocalcemia •	 Inadequate vitamin D increases 
risk for hypocalcemia

•	 Caution warranted in severe 
renal impairment

•	 Rapid bone loss and risk of 
vertebral fractures if delayed 
dose or with discontinuation

$$$

Hormonal therapy

    Menopausal    
    hormonal  
    therapy

Multiple regimens •	 VTE, CVD, stroke
•	 Breast cancer

•	 VTE, CVD, stroke, estrogen-
dependent tumours, abnormal 
vaginal bleeding, active liver 
disease

•	 Only in postmenopausal 
women

$–$$

    Raloxifene  
    (SERM)

Oral: 60 mg daily •	 VTE, CVD, stroke
•	 Vasomotor 

symptoms, leg 
cramps

•	 VTE, CVD, stroke, abnormal 
vaginal bleeding

•	 Only in postmenopausal 
women

$

Anabolic agents

Parathyroid hormone analog

    Teriparatide Subcutaneous:
20 µg daily for 24 mo

•	 Orthostatic 
hypotension, 
nausea

•	 Hypercalcemia, 
hypercalciuria

•	 MSK discomfort

•	 CrCl < 30 mL/min
•	 Bone malignancy, Paget 

disease, previous skeletal 
radiation

•	 Hypercalcemia disorder
•	 Unexplained elevated ALP

•	 Caution warranted with 
active or previous kidney 
stone disease

$$$$$

Sclerostin inhibitor (monoclonal antibody)

    Romosozumab Subcutaneous:
210 mg monthly for 
12 mo

•	 Myocardial 
infarction, stroke

•	 Hypocalcemia
•	 MSK discomfort
•	 Rare: AFF, ONJ

•	 Previous myocardial infarction 
or stroke

•	 Hypocalcemia

•	 Inadequate vitamin D increases 
risk for hypocalcemia

•	 Caution warranted in severe 
renal impairment

$$$$$

Note: AFF = atypical femoral fracture, ALP = alkaline phosphatase, CrCl = creatinine clearance, CVD = cardiovascular disease, GI = gastrointestinal, MSK = musculoskeletal, 
ONJ = osteonecrosis of the jaw, RANK = receptor activator of nuclear factor κ-β, SERM = selective estrogen receptor modulator, VTE = venous thromboembolism.
 *Information in this table is not meant to be exhaustive and should not replace complete details provided by drug monographs (available in the Compendium of 
Pharmaceuticals and Specialties at myrxtx.ca). Further information on some medications available in selected references.15,43,46–51

†Relative cost.
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Guideline panel composition
The Osteoporosis Canada 2023 Guideline Update Group consisted 
of a steering committee (S.N.M., S.K., N.S., S.F., L.G., W.W., H.M.-B. 
[ex officio] and L.F.) selected by the Osteoporosis Canada Scien-
tific Advisory Council, a conflict-of-interest oversight committee 
(H.M.-B., L.F. and R.R.), 4 working groups (chairs: exercise [L.G.], 
nutrition [W.W.], fracture risk assessment [S.F.], pharmacotherapy 
[S.K. and N.S.]) and a knowledge translation committee. Primary 
care physicians and 5 patient partners were represented on the 
steering committee and were on the working groups, to ensure 
relevance to target users. A methodologist (N.S.) with expertise in 
guideline development and GRADE methodology was a member of 
the steering committee and the Pharmacotherapy Working Group, 
and consulted with the other working groups.

The steering committee was responsible for the organization 
of the guideline processes, setting of priorities, recruiting of work-
ing group participants, oversight of the working group activities 
and preparation for publication. We applied the principles of 
equity, diversity and inclusion in the recruitment of working 

group participants, ensuring appropriate representation for the fol-
lowing: sex, age, expertise (e.g., physicians, pharmacists, physio-
therapists, nutritionist, patient partners) and location in Canada. 
Working group chairs were tasked with recruiting participants to 
their group with support from the steering committee. We recruited 
patient partners from the Canadian Osteoporosis Patient Network 
across the country (https://osteoporosis.ca/copn-patient-network/).

Selection of priority topics
We established the priority areas and all research questions from 
surveys of more than 1000 patient partners68 and primary care 
physicians, and through direct input from people with lived osteo-
porosis experience, primary care physicians and bone health 
experts at an initial face-to-face meeting (June 2, 2017; 35 atten
dees). Each working group formulated questions using the PICO 
framework (patient, intervention, comparison, outcome), which the 
steering committee then reviewed (Appendix 2, Questions, p. 22).

Outcomes of interest comprised hip fractures, vertebral frac-
tures, all fractures, fracture-related mortality, physical functioning 

Table 6: Duration and sequence of therapy in postmenopausal females and males aged 50 years and older who receive 
anti-osteoporosis medications*

Recommendations
Strength of recommendation and 

certainty of evidence†

5. Duration and sequence of therapy

5.1. For people on bisphosphonates, we suggest initial therapy for a duration of 3–6 yr.
Remark: Six years of therapy is appropriate for individuals with a history of hip, vertebral or multiple 
nonvertebral fractures, or new or ongoing risk factor(s) for accelerated bone loss or fracture.‡ When using 
zoledronic acid, dosing less frequently than annually may be appropriate.46

Conditional recommendation; 
low-certainty evidence

5.2. When there is inadequate response or ongoing substantial concern for fracture during bisphosphonate 
therapy, good practice includes extending or switching therapy, reassessing for secondary causes and 
seeking advice from a consultant with expertise in osteoporosis, if needed.
Remark: Inadequate response to treatment should be considered when > 1 fracture or substantial bone 
density decline (e.g., ≥ 5%) occurs despite adherence to an adequate course of treatment (typically > 1 yr). 
However, fractures or bone density decline during therapy do not always indicate inadequate response to 
treatment (e.g., secondary causes of osteoporosis, falls, BMD imprecision errors).

Good practice statement

5.3. For people on denosumab, we suggest long-term uninterrupted therapy.
Remarks: The injection schedule of every 6 mo should not be delayed by more than 1 mo because of the risk 
of rapid bone loss and vertebral fractures. Duration of therapy may be assessed after 6–10 yr and may be 
dependent on previous bisphosphonate therapy and individualized risk for atypical femoral fracture and 
osteonecrosis of the jaw.

Conditional recommendation; 
low-certainty evidence

5.4. For people discontinuing denosumab after ≤ 4 doses, we suggest transitioning to a bisphosphonate 
6 mo after the last dose of denosumab to reduce the risk of rapid bone loss. We suggest bisphosphonate 
therapy for 1 yr and then reassessing the need for ongoing transition therapy.
Remark: Discontinuation of denosumab may be appropriate for people for whom treatment with 
denosumab is no longer warranted or for those who develop intolerance or contraindications to 
denosumab.

Conditional recommendation; 
low-certainty evidence

5.5. For people discontinuing denosumab after ≥ 5 doses where the risk of rapid bone loss or vertebral 
fractures is high (e.g., those with prevalent vertebral fractures), good practice includes seeking advice from a 
consultant with expertise in osteoporosis on how to transition to an alternative therapy.

Good practice statement

5.6. After a course of anabolic therapy, we suggest transitioning to an antiresorptive agent to maintain bone 
density gains.

Conditional recommendation; 
low-certainty evidence

Note: BMD = bone mineral density.
*See Figure 2 for integrated approach.
†See Table 1 for definitions.
‡See risk factors in Figure 1 and Appendix 1, Supplementary Table 5 (causes of secondary osteoporosis), available at www.cmaj.ca/lookup/doi/10.1503/cmaj.221647/
tab-related-content
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and disability, quality of life or well-being, and harms such as 
adverse events from medication, including atypical femur frac-
tures and osteonecrosis of the jaw.68 The Exercise Working Group 
also considered falls. We agreed, through consensus, on the varia-
tion in absolute risk that would be considered clinically important 
by patients and clinicians, depending on the outcome (Appendix 2, 
Outcomes of Interest, p. 20).

Literature search and quality assessment
We conducted literature searches (Appendix 2, Search Strategies, 
p.  27), initially looking for recent systematic reviews of RCTs. In 
the absence of recent systematic reviews, we conducted a sys-
tematic review of the primary literature (initially of RCTs and, if 
not available, of observational studies).21,22,24,25,69,70 Each working 
group had the support of a research librarian for the search strat-
egies. The development of certain recommendations was sup-
ported by the results of analyses from a large observational 
Canadian cohort registry (the Manitoba Bone Mineral Density 
registry).32,38 We searched for systematic reviews for patient val-
ues and preferences. We considered indirect evidence when 
direct evidence was not available or was of very low quality.

The latest systematic search dates were October  2020; each 
working group surveyed the literature for pertinent RCTs until 
the fall of 2022 (or publication of their systematic reviews, as for 
the Exercise Working Group). We verified the results of the 
searches for the presence of retracted articles (Appendix  2, 
Pharmacotherapy Working Group, p.  49). Each working group 
summarized the evidence, appraised it for biases and developed 
evidence-to-decision tables (Appendix  2, Evidence-to-Decision 
Tables, p. 50).

Development of recommendations
After the development of the evidence-to-decision tables, each 
working group formulated the recommendations using the 
GRADE framework.13 The working groups considered benefits and 
harms, patient values and preferences, resources, equity, accept-
ability and feasibility when making decisions and presented their 
initial work at a face-to-face meeting (Nov. 15, 2019; 28  atten
dees). Initial decision-making on the recommendations took 
place separately in each working group, by voting (email or using 
GRADEpro software [https://gradepro.org]) or by consensus, 
depending on the working group size and its membership.

Table 7: Monitoring of therapy in postmenopausal females and males aged 50 years and older who receive anti-osteoporosis 
medication*

Recommendations
Strength of recommendation 

and certainty of evidence†

6. Monitoring

6.1. We suggest BMD measurement 3 yr after initiating pharmacotherapy.
Remarks: BMD measurement may be repeated at a shorter interval in people with secondary causes of 
osteoporosis, new fracture or new clinical risk factors associated with rapid bone loss.‡

Conditional recommendation; 
very low-certainty evidence

6.2. Three years after stopping bisphosphonate therapy (i.e., drug holiday), we suggest repeating BMD 
measurement and clinical assessment of fracture risk to determine the need for resumption of therapy. We 
suggest following the recommendations for risk assessment and initiation of pharmacotherapy.
Remark: A shorter interval for reassessment to resume therapy may be appropriate in people with higher risk of 
fracture (such as previous hip fracture or high FRAX or CAROC score), secondary causes of osteoporosis, new 
fracture or new clinical risk factors associated with rapid bone loss.‡

Conditional recommendation; 
very low-certainty evidence

6.3. We suggest against monitoring using bone turnover markers for fracture prevention or for deciding on 
resumption of therapy in people who have stopped bisphosphonates (drug holiday).

Conditional recommendation; 
very low-certainty evidence

6.4. We suggest against using a fracture risk assessment tool (FRAX or CAROC) for monitoring response to 
pharmacotherapy.

Conditional recommendation; 
very low-certainty evidence

6.5. Good practice includes regular clinical assessment for new fractures and new or active risk factors such as 
falls, as well as adherence to therapy, tolerability and adverse effects.
Remark: Adherence to osteoporosis medications is known to be low and may be lower in people who have multiple 
comorbidities or medications, adverse effects, no drug coverage or misconceptions about osteoporosis therapy.

Good practice statement

6.6. Good practice includes counselling on and monitoring for symptoms of AFF and ONJ with bisphosphonates 
or denosumab therapy.
Remark: Risk factors for AFF include glucocorticoid use, longer duration of therapy. The risk is also higher in 
females who self-report Asian race or ethnicity. Unexplained thigh or groin pain should be evaluated. Poor dental 
health, invasive dental surgery and glucocorticoid use are risk factors for ONJ; oral cavity lesions should be 
evaluated by a dentist.

Good practice statement

Note: AFF = atypical femur fracture, BMD = bone mineral density, CAROC = Canadian Association of Radiologists and Osteoporosis Canada tool, FRAX = Fracture Risk 
Assessment Tool, ONJ = osteonecrosis of the jaw.
*See Figure 1 and Figure 2 for integrated approaches.
†See Table 1 for definitions.
‡See risk factors in Figure 1 and Appendix 1, Supplementary Table 5 (causes of secondary osteoporosis), available at www.cmaj.ca/lookup/doi/10.1503/cmaj.221647/
tab-related-content
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The strength of each recommendation was assigned accord-
ing to the GRADE system, as strong (“We recommend …”) or con-
ditional (“We suggest …”) (Table  1). Some recommendations 
met the GRADE Working Group criteria for GPS, where the guide-
line group agreed that the benefits of implementing the GPS 
would result in large positive consequences (even if supported 
by indirect evidence), and did not require further collection and 
summary of the evidence.12 Recommendations and GPS from 
each working group were reviewed and approved by the steering 
committee and thereafter by the Osteoporosis Canada 2023 
Guideline Update Group as a whole.

External review
Relevant stakeholders (Appendix  2, Stakeholder Participants, 
p. 18), as determined by the steering committee, provided feed-
back in October  2022 regarding clarity and clinical utility of the 
recommendations. Each working group collated and reviewed 
feedback received for the recommendations they had 
developed; the steering committee then reviewed the suggested 
changes and incorporated them as appropriate into the guide-
line, followed by review and approval from the Osteoporosis 
Canada 2023 Guideline Update Group.

Management of competing interests
The process for managing competing interests was developed 
before and continued throughout the guideline development, 
informed by Guideline International Network principles and over-
seen by the conflict-of-interest oversight committee (Appendix 2, 
Conflict of Interest, p. 6).71 Working group chairs and at least half of 
each working group’s membership were required to be free of 
financial competing interests during the guideline development 
process. Members with financial competing interests were 
excluded from formulating and voting on recommendations. Com-
peting interests were adjudicated via annual submission by email 
(Appendix  2, Annual Conflict-of-Interest Declaration Template, 
p. 12) to the conflict-of-interest oversight committee and by verbal 
updates to respective chairs at each working group meeting.

Funding came from the Canadian Institutes of Health Research 
(Planning and Dissemination Grant program 2017) and Osteoporosis 
Canada. Osteoporosis Canada, a patient-focused organization, sup-
ports, educates and advocates at the individual, community and 
governmental levels regarding bone health, fracture risk reduction 
and management strategies for osteoporosis. It receives about 8% 
of its funding from corporations and foundations (including phar-
maceutical industry and lobby groups) and the remainder from gov-
ernment sources (68.5%), individuals (23%) and other (0.5%) 
(https://osteoporosis.ca/our-impact/).

We managed the funders’ competing interests through an 
arm’s-length relationship with Osteoporosis Canada leadership or 
staff, who did not sit on committees nor any of the working 
groups. The funding sources had no direct contact with any mem-
ber of the steering committee or working groups. The views of the 
funding bodies did not influence the process, nor the content of 
the recommendations of the guideline. Funding supported 
research librarians via Cochrane Canada and the GRADE method-
ologist at McMaster University via institutional mechanisms.

Implementation

We are developing knowledge transfer tools to support patients 
and clinicians in their discussions on exercise, nutrition, fracture 
risk and osteoporosis treatment, including a free digital mobile 
application to provide point of care and educational support 
(https://osteoporosis.ca/). We will ensure timely dissemination 
of the tools and guideline content through the Osteoporosis Can-
ada website and network, podcast, and initiatives with patients 
and primary care providers. Osteoporosis Canada will monitor 
downloads of the digital application, traffic to its website, the 
Canadian FRAX tool and implementation of the guideline recom-
mendations in Fracture Liaison Services across the country.

Updates will be published as peer-reviewed, structured guid-
ance statements when new data pertinent to clinical assessment 
and management of osteoporosis emerge.

Other guidelines

Changes from the 2010 Osteoporosis Canada guideline8 include the 
use of the GRADE framework in the development of the recommen-
dations, the addition of expanded recommendations on exercise 
and types of exercise, and guidance on nutrients other than cal-
cium and vitamin D. We also provide clearer guidance on thresh-
olds for treatment initiation, duration of therapy and monitoring.

Based on evidence from a systematic review of RCTs, the 
Canadian Task Force on Preventive Health Care guideline recom-
mends risk assessment — first screening for the primary preven-
tion of fragility fractures in females aged 65 years and older with 
the initial application of the FRAX tool without BMD.72 The task 
force guideline recommends against screening younger females 
and males of any age. Of note, the task force’s recommendations 
apply to community-dwelling people who are not on anti-
osteoporosis pharmacotherapy.

The United States Preventive Services Task Force found con-
vincing evidence for the accuracy of BMD measurements and 
risk assessment tools at identifying risk of osteoporotic frac-
tures, and that drug therapies reduce fracture rates in post-
menopausal females.73 The US Bone Health and Osteoporosis 
Foundation uses a similar approach as our update, to screening 
(i.e., screening postmenopausal females and males aged ≥ 50 yr 
with a history of fracture or clinical risk factors) and recom-
mends treatment based on any of the following: vertebral or hip 
fracture; humerus, pelvis or distal forearm fracture with low 
bone mass; a BMD T-score ≤ –2.5; and low bone mass and a US 
FRAX 10-year probability of a hip fracture ≥  3% or of major 
osteoporosis-related fracture ≥  20%.74 The United Kingdom 
National Osteoporosis Guidelines Group uses a 2-step screening 
process for identifying people at high fracture risk, with age-
dependent cut-offs for pharmacologic intervention.75 Most 
clinical guidelines recommend vertebral fracture assessment in 
people with selected risk factors.74,76 

Recent guidelines, such as those of the American College of 
Physicians, the US Bone Health and Osteoporosis Foundation, 
and the UK National Osteoporosis Guidelines Group, recommend 
bisphosphonates as first-line therapy in postmenopausal females 
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and males with osteoporosis, whereas denosumab and anabolic 
therapies are mostly suggested as second-line therapy for people 
with intolerance, contraindications or higher risk.44,74,75,77 In addi-
tion, these guidelines support adequate calcium and vitamin D 
intake, and exercise for falls and fracture reduction.

Gaps in knowledge

More evidence is required to guide management in males and with 
regard to optimal screening of younger people (age 50–64 yr) for 
fracture risk reduction. The FRAX and CAROC tools have not been 
validated in transgender and gender-nonconforming people. 
Dietary patterns and the optimal level of dietary protein for 
fracture prevention are areas for future study. Further research is 
also warranted on duration of pharmacotherapy, bisphospho-
nate interruptions, and sequence of treatments, particularly in 
those who remain at high risk for fracture.

Limitations

We were not able to incorporate all topics of high relevance to 
skeletal health, such as fall prevention or identification of frailty, 
within this guideline. We also recognize that primary health care 
professionals may care for people with secondary causes of 
osteoporosis and multiple comorbidities. However, we deter-
mined that these situations were beyond the scope of this guide-
line, as they would require additional expertise, and therefore we 
recommended consultation with a specialist as feasible.

Although we did not update our searches of the literature on 
an ongoing basis (such as in living guidelines), we did keep 
abreast of any new or pivotal trials before publication. For some 
recommendations, we used indirect evidence to inform our guid-
ance (e.g., screening, treatment and monitoring in males). In 
addition, we made recommendations based on magnitude of 
effects on fractures and harms that we assessed to be clinically 
important a priori, through consensus. We consider our guideline 
group was representative and would reflect values important to 
people at risk of fractures.

Conclusion

The aim of this guideline is to empower health care professionals 
and patients to have meaningful discussions on the importance 
of skeletal health and fracture risk in older adulthood. Identifica-
tion and appropriate management of skeletal fragility in Canad
ians can reduce fractures, and preserve mobility, autonomy and 
quality of life in this population.
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