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ABSTRACT 
Introduction: Osteoporosis is a progressive disease 
characterised by changes in bone structure leading to 
fragility fractures. In Singapore, it is a significant health 
concern with a high prevalence, and is expected to  
increase as the population ages. These consensus  
statements aim to provide scientifically grounded 
recommendations for the management of osteoporosis, 
to standardise its management in Singapore and promote 
multidisciplinary collaboration.
Methods: An expert panel comprising 18 representa- 
tives from 10 Singapore medical bodies developed 
consensus statements based on current evidence and 
through multiple online meetings. Each panellist voted 
on each statement independently using a 3-point Likert 
scale (Agree, Neutral, Disagree). Consensus (total ratings 
of “Agree”) was set a priori at ≥80%, with statements  
not reaching this threshold excluded for lacking  
consensus. 
Results: The expert panel reached consensus on 80 
consensus statements. These include 10 statements on 
screening, risk factors, and fracture risk assessment; 7 
statements on initial bone mineral density testing; 5 on 
the indications for pharmacotherapy; 20 on osteoporosis 
pharmacotherapy; 24 on treatment targets, treatment 
monitoring, and follow-up bone mineral density testing; 
and 14 statements on the prevention and management  
of medication-related osteonecrosis of the jaw.

Conclusion: The consensus statements in this paper  
guide clinicians in using the latest evidence and expert 
opinion to inform appropriate diagnostic and therapeutic 
approaches for the management of osteoporosis. These 
statements are not intended to replace current guidelines, 
but rather to support clinical decision-making and help 
develop individualised, patient-centred management  
plans based on the patient’s demographics, clinical 
characteristics, and preferences. 

Keywords: bone mineral density, consensus, fractures, 
osteoporosis, pharmacotherapy

CLINICAL IMPACT

What is New
• These consensus statements integrate the latest

clinical evidence with practical considerations in the
management of osteoporosis in Singapore.

• The statements align with and complement the
Agency for Care Effectiveness Clinical Guidance
published on 15 August 2025 on thresholds,
pharmacotherapy options, and referral triggers.
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across specialties—including primary care physicians, 
specialists, and allied health providers—in clinical 
decision-making for the screening, diagnosis, and 
management of osteoporosis to improve patient 
outcomes and reduce the burden of osteoporotic 
fractures in Singapore. 

While several international and Asia-Pacific consen- 
sus statements have been published on the mana- 
gement of osteoporosis, these recommendations are 
often developed in the context of heterogeneous 
healthcare systems and may not fully address practice 
realities in Singapore. This Singapore consensus was 
developed to complement existing regional guidance 
by providing context-specific recommendations that 
reflect epidemiology, healthcare infrastructure, access  
to diagnostics and therapies, and prevailing clinical 
practice patterns in Singapore, with an emphasis on 
practical implementation across multidisciplinary care 
settings.

Importantly, these consensus statements aim to 
supplement the Agency for Care Effectiveness (ACE) 
Clinical Guidance (“Osteoporosis: Diagnosis and 
Management”) published in 2025 by expanding the 
discussion on various topics, including screening, 
pharmacotherapy, treatment targets, treatment  
response, patient monitoring and follow-up, and 
medication-related osteonecrosis of the jaw (MRONJ).12 

METHODS 
An expert panel was formed to represent several 
medical specialties involved in the management of 
osteoporosis, including endocrinologists, rheuma- 
tologists, geriatricians, obstetricians and gynae-
cologists, orthopaedic surgeons, dentists and dental 
surgeons, and primary care physicians with an interest 
in osteoporosis. To achieve this, the following societies 
were invited to nominate 2 representatives each to the 
expert panel: the Osteoporosis Society (Singapore); 
the Singapore Dental Association; the Endocrine  
and Metabolic Society of Singapore; the Society 
for Geriatric Medicine Singapore; the Singapore 
Orthopaedic Association; the Obstetrical and Gynae-
cological Society of Singapore; the College of Dental 
Surgeons; the Singapore Society of Rheumatology; 
the Chapter of Endocrinology; and the College  
of Obstetricians and Gynaecologists. A total of 
18 experts accepted the nominations from their  
respective societies. 

A steering committee comprising 3 specialists  
(2 endocrinologists, 1 family physician) conducted 
a formal literature review using Medline/PubMed, 
Embase, the Cochrane Library, and Google Scholar.  
The retrieved literature was then assessed using 
the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) system.13 The 
level of evidence was graded as follows: (1) high (i.e.  

INTRODUCTION
Osteoporosis is a progressive disease characterised by 
a decrease in bone mineral density (BMD) secondary 
to pathophysiological alterations in the bone 
microstructure that predispose patients to fragility 
fractures. It is a global health problem that has caused 
significant morbidity and mortality, leading to a lower 
quality of life and increasing healthcare costs.1

In the Asia-Pacific region, a study involving 9 member 
countries of the Asian Federation of Osteoporosis 
Societies found that the number of hip fractures 
will increase from 1,124,060 in 2018 to 2,563,488 in  
2050.2 In Singapore, a systematic review reported 
a prevalence of 8.5% among all adult men, 6.8%  
among women aged 45–69 years, and 35.7%–59%  
among all adults aged 60 years and above.1

While the incidence of femoral neck fractures among 
adults 45 years old and above was 611 per 100,000 
person-years or lower, estimates among women 75 
years old and older were much higher (up to 1369 per 
100,000 person-years).1 

According to Singapore data, 36,082 first hip  
fractures were recorded in an 18-year study period in 
the new millennium—from 2000 to 2017—where the 
incidence of hip fracture admissions continued to rise 
from 1487 to 2729 fractures/year, in keeping with an 
ageing population.3 Singaporean women have twice  
the hip fracture rate of men, and risk factors  
are related to menopausal osteoporosis and low 
oestrogen levels and bioactivity.4-6 Osteoporosis in 
women is also more prominent among those with  
low body mass index (BMI), Chinese ethnicity, 
sleep apnoea, chronic joint pain, and weak muscle  
strength.7-10 

Despite the burden of osteoporosis, it remains under-
treated in Singapore, and more than 54% of primary 
care physicians reported barriers to osteoporosis 
management, including low familiarity with patient 
follow-up (18%), pharmacological treatments (11%),  
and interpretation of BMD (9%).11 To address some  
of these gaps, these consensus statements were 
developed to provide practical, context-specific 
recommendations to guide healthcare professionals 

Clinical Implications
•	 Clinicians should stratify patients by fracture risk and 

implement personalised, patient-centred treatment 
pathways that escalate rapidly for very high-risk 
individuals.

•	 Long-term management requires careful planning 
of transitions in pharmacotherapy, and appropriate 
specialist referral and multidisciplinary management 
as the patient’s condition evolves during 
management. 
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high confidence that the true effect is similar to the 
estimated effect); (2) moderate (i.e. true effect is 
probably close to the estimated effect); (3) low (i.e.  
true effect might be markedly different from the  
estimated effect); and (4) very low (i.e. very low certainty 
of the true effect). The level of evidence was modified 
if variations in the estimated clinical effects—due to 
ethnicity, cultural context, healthcare infrastructure, 
access to resources, and prevailing clinical practice—
were observed and differed from the published  
findings. 

A modified Delphi process was used in the consensus 
process. This included structured, predefined items, 
qualitative as well as semi-structured or quantitative 
ratings, and 2 to 3 rounds of voting, unlike a traditional 
Delphi approach.14 Based on the findings of the  
literature review, a steering committee developed 
comprehensive consensus statements focusing on 
osteoporosis screening, risk factor assessments, 
diagnostics, therapeutic approach, monitoring, and 
follow-ups. The statements, together with the evidence, 
were reviewed by the entire expert panel over online 
meetings and email correspondence. The meetings 
were led by the steering committee and moderated  
by an independent methodologist. The consensus 
process required expert panels to indicate their 
agreement with the various statements by voting using  
a standardised voting sheet. Panel members indepen-
dently rated their level of agreement with each draft 
statement on a 3-point Likert scale (Agree, Neutral, 
Disagree). Statements underwent 2 to 3 Delphi  
rounds and 3 rounds of voting. Statements that  
achieved at least 80% agreement at “Agree” were 
accepted as consensus recommendations. Statements 
that did not reach consensus despite multiple iterations 
(e.g. specific fracture risk thresholds for treatment 
initiation) were either excluded or presented with  
explicit acknowledgement of lack of consensus; in  
such cases, individualised clinical judgement was 
encouraged. 

Statements that achieved consensus were classified 
as follows: “Strong” if the benefits of the intervention 
outweigh the undesirable effects and was chosen 
by most well-informed individuals, attaining high 
percentage of consensus agreement; “Weak” if there 
was uncertainty in the desirable and undesirable 
effects of the intervention due to low quality of  
evidence, or an alternative intervention was available; 
“good practice statement” (GPS) if the recommen-dation 
was based on clinical expert opinion. 

RESULTS 
The expert panel reached consensus on 80 statements. 
These include 10 statements on screening, risk 
factors, and fracture risk assessment; 7 statements on 
initial BMD testing; 5 statements on the indications 
for pharmacotherapy and 20 statements on the 
various pharmacological agents for osteoporosis;  
24 statements on treatment targets, treatment moni-
toring, and follow-up BMD testing; and 14 statements 
on the prevention and management of MRONJ. 

DISCUSSION

Screening, risk factors, and fracture risk assessment
Early identification of individuals at risk and the use 
of targeted screening strategies for osteoporosis 
and fragility fractures are fundamental to effective 
fracture prevention. The expert panel recommends 
that risk factors for fragility fractures be assessed in  
all postmenopausal women as well as men 60 years  
old and above. Well-recognised risk factors include 
a history of fragility fracture, family history of osteo- 
porosis, being of Chinese ethnicity, a history of falls,  
a BMI of <20 kg/m², early menopause (≤45 years  
old), lifestyle factors such as smoking and alcohol 
consumption, poor dietary calcium intake, long-term  
use of medications that accelerate bone loss, and  
chronic conditions such as diabetes mellitus or 
inflammatory rheumatic diseases.12

Table 1. Statements 1–3.

Statement Quality of 
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

1. All postmenopausal women should be assessed for risk
factors for fragility fractures.

Low 83 Strong

2. All men aged 60 and above should be assessed for risk
factors for fragility fractures.

Low 86 Strong

3. OSTA can be used for osteoporosis risk assessment in
postmenopausal Singaporean women of Asian ethnicity.

Moderate 86 Strong

OSTA: Osteoporosis Self-Assessment Tool for Asians
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In Singapore, the Osteoporosis Self-Assessment  
Tool for Asians (OSTA) may be used for osteoporosis  
risk among postmenopausal Singaporean women of  
Asian ethnicity.15 OSTA stratifies risk using only 2  
variables: age (years) and weight (kg). Patients are 
classified as high (score >20), moderate (score 0–20),  
or low risk (score <0) (Supplementary Fig. S1), provi- 
ding a simple and practical guide in the primary care 
setting to identify those who should undergo BMD 
testing. The overall performance of OSTA is known to 
vary between populations, as demonstrated in various 
studies. Among postmenopausal women in Beijing, 
OSTA was shown to have a sensitivity of 69.6% and  
a specificity of 75.1%.16 For postmenopausal women  
in rural India, OSTA had a sensitivity of 88.5% and a 

specificity of 41.7%.17 For Thailand, pooled estimates 
for sensitivity and specificity were 84% and 61%, 
respectively.18 In Hong Kong, a recent study found 
that in women under 65 years old, OSTA had a 
sensitivity of 67.8% and specificity of 63.4%; in older 
women, sensitivity was high at 97.3%, but specificity 
was low (18.1%).19 In contrast, a newly developed  
scale (Chinese Osteoporosis Screening Algorithm, 
or COSA) had improved sensitivity and specificity in  
the Singapore population in Hong Kong.19 Lastly, a 
Singapore study found that a modified cut-off point  
of -1.2 had a sensitivity of 76% and a specificity of 
74%.20 Future studies should be conducted to assess  
the specificity and sensitivity in Singapore among  
different ethnicities and age groups. 

Table 2. Statements 4–10.

Statement Quality of  
evidence

Level of consensus  
(% agree)

Strength of 
recommendation

4.	 Fragility fractures are fractures that result from mechanical forces 
that would not ordinarily result in fracture (i.e. low-level or low-
energy trauma).

High 89 Strong

5.	 Risk factors for fragility fractures include previous fragility fracture; 
family history of osteoporosis or fragility fracture; BMI <20 kg/m2; 
early menopause (45 years old or younger); low calcium intake 
(<500 mg/day); alcohol intake >2 units/day; smoking; prolonged 
immobility; history of falls; medications that may increase bone 
loss (e.g. glucocorticoids use >3 months in the last year or 
prednisolone dose >5 mg daily, aromatase inhibitors, androgen 
deprivation therapy); and diseases that may increase risk of 
fractures (e.g. diabetes or inflammatory rheumatic disease).

Moderate 89 Strong

6.	 Clinicians should exercise clinical judgement in undertaking 
fracture risk assessment. Individualise fracture risk assessment 
according to patients’ clinical risk factors and relevant medical 
history.

Low 100 GPS

7.	 Femoral neck BMD (g/cm2) is recommended for use in the FRAX 
calculator. 

High 100 Strong

8.	 The presence of lower scores in other BMD sites requires 
consideration of FRAX adjustments and clinical judgement to 
individualise fracture risk assessment.

Moderate 89 Strong

9.	 Individuals with type 2 DM should have 1 of the following 
adjustments considered in the calculation of their fracture  
risks: (1) substitute rheumatoid arthritis with type 2 DM in  
FRAX; or (2) reduce the T-score by 0.5 deviations; or  
(3) add 10 years to the age.

Moderate 89 Strong

10.	 Authors recommend defining a VHR category as follows:

•	 Clinical: Presence of any of the following—recent fragility 
fracture in the last 1 year; history of multiple previous fragility 
fractures; more than 2 fragility fractures while on treatment; 
T-score ≤-3.0; high fall risk; or long-term use of bone-harming 
medications. 

•	 FRAX-based: MOFP or HFP that is ≥20% above the applicable 
intervention threshold, whether fixed, age-dependent, or 
plateau thresholds.

Low 89 Strong

BMD: bone mineral density; BMI: body mass index; DM: diabetes mellitus; FRAX: Fracture Risk Assessment Tool; GPS: good practice statement; 
HFP: hip fracture probability; MOFP: major osteoporotic fracture probability; RA: rheumatoid arthritis; T2DM: type 2 diabetes mellitus;  
VHR: very high risk of fracture
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Fragility fractures (i.e. fractures caused by low- 
energy trauma, which is quantified as a force equal to  
or less than that of a fall from standing height) can  
occur in any bone in the body, but their most common 
locations are in the spine, hip, and wrist. In a 2016 
Singapore retrospective observational study, a history 
of fragility fracture was reported in 7% of women  
aged 50 and above.21 Likewise, a 2019 Singapore 
population-based study highlighted the age-adjusted 
incidence of hip fractures in adults aged 50 and above:  
253 and 125 per 100,000 in women and men, 
respectively.22

The expert panel highlighted the importance of 
fracture risk stratification and individualised fracture  
risk assessment, including the use of validated tools  
such as the Fracture Risk Assessment Tool (FRAX). 
The FRAX tool estimates an individual’s 10-year risk 
of hip or major osteoporotic fracture based on age, 
body mass index, and additional risk factors.21 A 
randomised controlled trial found that compared with 
usual care, community-based screening using FRAX 
and commencement of anti-osteoporosis treatment 
reduced the incidence of hip fractures in women aged 
70–85 years.23

The expert panel underscores that in addition to 
the parameters included in FRAX, the clinician should 
also consider other individual patient-related factors,  
such as mobility, comorbidities, medication use, and 
lifestyle factors. Type 2 diabetes (T2DM), in particular, 
affects FRAX calculations, which tend to underestimate 
fracture risk in T2D. Therefore, individuals with T2DM 
should have 1 of the following adjustments consi- 
dered in the calculation of their fracture risks:  
(1) substitute rheumatoid arthritis with T2DM in FRAX; 
or (2) reduce the T-score by 0.5 deviations; or (3) add 
10 years to the age.

The expert panel also emphasised that the BMD  
at the femoral neck is the value recommended for use  
in FRAX, as the FRAX model was developed and  
validated using femoral neck measurements. Hence,  
this value provides the most robust and least con- 
founded predictor of hip fracture risk.

Patients with major osteoporotic fracture probability 
(MOFP) or hip fracture probability (HFP) ≥20% above 
the applicable interventional threshold are considered 
at very high risk of fractures (VHR). The presence  
of a recent fragility fracture in the last 1 year, history  
of multiple fragility fractures, more than 2 fragility 
fractures while on treatment, T-scores of ≤-3.0, high 
fall risk, or chronic medication use that leads to rapid 
bone loss (such as aromatase inhibitors and high-dose 
glucocorticoids) are also hallmarks of VHR. Patients  
with VHR represent a subset that requires more aggres-
sive therapy and follow-up.24 

It should be noted that the expert panel was unable 
to reach consensus on the specific FRAX threshold 

to recommend in these consensus statements. While  
72% agreed to adopt the thresholds recommended  
by the 2025 ACE Clinical Guidance,12 28% advocated 
for a hybrid FRAX-based intervention threshold (i.e. 
fixed thresholds [MOFP ≥14%, HFP ≥3.5%] from 
50 to 65 years old; age-dependent thresholds from  
>65 to 74 years old; and plateau thresholds from ≥75 
years old, using the 75-year-old values [23.9% MOFP, 
9.45% HFP]).25 The former had undergone an ACE  
cost-effectiveness analysis, and a unified recommen-
dation on the intervention thresholds simplifies  
decision-making. However, a non-negligible minority 
raised concerns about the potential for overtreatment  
in the upper extreme of age. Given the lack of  
consensus, the expert panel suggests a holistic  
approach, with FRAX as one factor in the decision  
to treat. 

Initial BMD testing
BMD testing by dual-energy x-ray absorptiometry 
(DXA) remains the gold standard for diagnosing 
osteoporosis and monitoring treatment.26  A T-score 
of ≥-1.0 indicates normal bone density. On the other 
hand, a T-score of <-1.0 to >-2.5 indicates osteopenia, 
and a T-score of  ≤-2.5 indicates  osteoporosis.26

The expert panel recommends initial BMD testing  
for all postmenopausal women aged ≥65 years and  
for those with fragility fractures. In addition, BMD  
testing may be suggested for postmenopausal  
women aged 65 years and below with 1 risk factor for 
fragility fractures; for men aged 70 years and above; 
and for men aged 50 to 69 years with 1 risk factor for 
fragility fractures.

Measuring BMD using DXA at the central skeletal 
sites (typically L1–L4 and hip femoral neck or total  
hip) is considered best practice for diagnosing 
osteoporosis and assessing fracture risk.27 Central sites 
combine cortical and trabecular bone and correlate 
strongly with risk of major osteoporotic fractures, 
particularly hip fractures.

In some circumstances, however, measurements at  
the lumbar spine or hip may be unreliable or 
uninterpretable owing to age-related degenerative 
changes (osteophytes, vertebral compression, or 
scoliosis), hip prosthesis or other hardware, obesity 
beyond the limits of table positioning, or other artefacts 
that distort results. In such situations, the International 
Society of Clinical Densitometry allows use of the 
distal one-third radius (forearm) as an alternate site for 
diagnosis.28 

Pharmacotherapy
Pharmacological therapy is indicated in individuals  
with established osteoporosis or those at high risk of 
fracture. Hence, it is recommended in the following 
patients: (1) postmenopausal women and men ≥50 
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Table 3. Statements 11–17.

Statement Quality of  
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

11.	 BMD is recommended in all postmenopausal women  
>65 years old.

Low 94 Strong

12.	 BMD is suggested for postmenopausal women ≤65 years  
old with one risk factor for fragility fracture.

Low 89 GPS

13.	 BMD is suggested for men aged ≥70 years old. Low 83 GPS

14.	 BMD is suggested for men 50–69 years old with 1 risk factor for 
fragility fractures.

Low 83 GPS

15.	 BMD is recommended for those with fragility fractures Moderate 94 Strong

16.	 BMD should be measured by dual energy X-ray absorptiometry 
(DXA) scanning on at least two central skeletal sites, typically the 
lumbar spine (L1–L4) and the hip.

Moderate 94 Strong

17.	 If the standard skeletal sites are deemed unsuitable for DXA 
scanning, measurement of the distal 1/3 radius as an alternative 
site is recommended.

Low 83 Strong

BMD: bone mineral density; DXA: dual-energy X-ray absorptiometry; GPS: good practice statement 

Table 4. Statements 18–22.

Statement Quality of  
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

Indications for pharmacotherapy

18.	 Pharmacotherapy is recommended in postmenopausal females 
who have had any fragility fracture

High 89 Strong

19.	 Pharmacotherapy is recommended in males ≥50 years old who 
have had any fragility fracture

Moderate 89 Strong

20.	 Pharmacotherapy is recommended in postmenopausal females 
with T-score ≤-2.5

High 83 Strong

21.	 Pharmacotherapy is recommended in men with T-score ≤-2.5 Moderate 83 Strong

22.	 Individuals who obtained FRAX scores above the recommended 
threshold of treatment should consider the commencement of 
pharmacotherapy.

Low 83 Strong

FRAX: Fracture Risk Assessment Tool

years old who have had any fragility fracture; (2) 
postmenopausal females and men with T-scores of  
≤-2.5; and (3) those who obtained a FRAX score  
above the recommended threshold of treatment.12,29,30 
The goal of osteoporosis treatment is to reduce  
fracture risk by improving bone strength. 

Menopausal hormonal therapy (MHT) should be 
considered for fracture risk reduction in appropriately 
selected postmenopausal women, particularly those 
within 10 years of their final menstrual period.31-33 In 
this time window, the balance of benefits and harms 
is most favourable for bone protection, provided 
contraindications are absent and class individual 

cardiometabolic and breast cancer risks are assessed. 
Early menopause (ages 40–45) warrants particular 
attention. Continuation of MHT up to the average age 
of natural menopause mitigates skeletal sequelae of 
prolonged oestrogen deficiency.5 Tibolone may be 
considered for women ≤60 years old, recognising that 
use beyond this age is generally discouraged due to 
increased stroke risk.34 These recommendations are 
concordant with contemporary regional guidance 
emphasising individualised risk–benefit appraisal.24,29,35

A selective oestrogen receptor modulator (SERM)  
is an appropriate therapeutic alternative for post-
menopausal women at risk of vertebral fractures who  
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cannot tolerate, or decline, other first-line agents 
and who do not experience problematic vasomotor 
symptoms.26,36 Their vertebral fracture efficacy and 
potential breast cancer risk–modifying profile support 
targeted use, most notably in younger postmeno- 
pausal women with a personal or family history of  
breast cancer and predominant spinal fragility risk.37,38 
As SERMs have limited efficacy for hip and non- 
vertebral fractures, clinicians should assess their  
suitability based on the individual patient’s fracture 
pattern and overall risk profile, consistent with an 
individualised approach to fracture reduction.36

Oral bisphosphonates are recommended as first-
line therapy for patients at high fracture risk owing 
to their robust antifracture efficacy, long-term safety  
data, accessibility, and cost-effectiveness.12,39 Therapy 
should be reassessed after 5 years for oral regimens  
and after 3 years for intravenous zoledronate to 
determine if the treatment target has been reached 
or whether continuation of treatment is indicated.40 
Furthermore, assessment of the risk and benefit of 
bisphosphonate treatment should be considered 
after 3 to 5 years of therapy in view of the higher risk 
of adverse effects such as atypical femoral fractures  
(AFF) in the Asian population.41-43 Patients who fail to 
achieve treatment targets (e.g. those with incident 
fractures on therapy, clinically significant BMD decline 
beyond the least significant change, or persistently 

elevated bone turnover markers) should be transitioned 
to an alternative therapy, including a different class  
where adherence to oral bisphosphonate was high.40

Parenteral antiresorptives (zoledronate, denosumab) 
are appropriate for those with poor oral tolerance, 
malabsorption, adherence barriers, or sub-optimal 
response, and are likewise indicated when rapid  
fracture risk mitigation is required.44-46 Additionally, 
denosumab is appropriate for patients who require 
pharmacotherapy but have contraindications to, or 
intolerance of, bisphosphonates, and may be consi- 
dered in VHR states when anabolic therapy cannot  
be initiated. 

All non-bisphosphonate therapy, and especially 
denosumab therapy, should not be interrupted without 
a transition plan to switch to an anti-resorptive, if 
necessary, before a final transition to bisphosphonate. 
Discontinuation of denosumab is associated with 
a rebound increase in bone turnover, rapid loss of  
accrued BMD, and, in some cases, multiple sponta- 
neous vertebral fractures.47,48 Where cessation is 
necessary, timely antiresorptive coverage (preferably 
with an intravenous bisphosphonate if denosumab 
therapy has been ongoing for more than 2.5 years)  
is recommended to attenuate rebound effects. Specia-
list referral is advisable in the presence of significant 
BMD decline, incident vertebral fractures, or rising  
bone turnover markers around discontinuation. 

Table 5. Statements 23–28.

Statement Quality of  
evidence

Level of consensus  
(% agree)

Strength of 
recommendation

Menopausal hormone therapy

23.	 Consider menopausal hormone therapy to reduce the risk  
of osteoporosis and/or fragility fractures in postmenopausal  
women within 10 years of menopause.

Moderate 83 Strong

24.	 The increased risk of adverse events associated with menopausal 
hormone therapy should be carefully weighed against its benefits.

Very low 94 GPS

25.	 SERMs should be considered as a treatment option for 
postmenopausal women with osteoporosis at risk of vertebral 
fractures who cannot tolerate other agents, if there are no 
problematic hot flashes.

Moderate 83 Strong

26.	 SERMs may be particularly useful in younger postmenopausal 
women at risk of vertebral fracture with a prior or family history  
of breast cancer.

Moderate 89 Strong

27.	 Menopausal hormone therapy should be considered in women 
with early menopause (40–45 years old) until at least the age  
of 50 years old.

Moderate 83 Strong

28.	 Tibolone may be considered in postmenopausal women ≤60 
years old. However, its use in older women is not recommended 
due to an increased risk of stroke.

Moderate 100 Strong

GPS: good practice statement; SERM: selective oestrogen receptor modulator
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Table 6. Statements 29–38.

Statement Quality of  
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

Antiresorptive therapy

29.	 Oral bisphosphonate therapy is recommended as first-line 
treatment in patients at VHR.

High 100 Strong

30.	 In patients at VHR who are unable to be commenced on 
osteoanabolic treatment, IV zoledronate, or SC denosumab  
is recommended.

Moderate 94 Strong

31.	 Parenteral antiresorptive treatments such as zoledronate  
and denosumab are recommended for patients who do not 
respond adequately to oral bisphosphonate therapy.

Moderate 94 Strong

32.	 Oral bisphosphonate therapy should be reassessed after  
5 years of therapy.

Low 89 Strong

33.	 Intravenous bisphosphonate therapy should be reassessed  
after 3 years of therapy.

Moderate 83 Strong

34.	 Individuals or patients who have not achieved their target of 
osteoporosis treatment after 3–5 years of BP use should  
consider changing to an alternative drug class

Moderate 89 Strong

35.	 Denosumab may be considered in patients with VHR. Moderate 89 Strong

36.	 Denosumab is recommended in patients requiring 
pharmacotherapy but who have contraindications to or cannot  
tolerate bisphosphonate therapy.

Moderate 89 Strong

37.	 Denosumab therapy should not be interrupted in patients  
at VHR (no drug holiday).

Moderate 89 Strong

38.	 For patients experiencing a significant reduction in BMD, 
occurrence of vertebral fractures, or a rise in BTMa after 
discontinuing denosumab, referral to a specialist is  
recommended to advise on an alternative therapy.

Moderate 89 Strong

BMD: bone mineral density; BP: bisphosphonate; BTM: bone turnover marker; IV: intravenous; SC: subcutaneous; VHR: very high risk of fractures
a If available in clinical practice.

Table 7. Statements 39–42.

Statement Quality of  
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

Anabolic agents

39.	 Anabolic agents (teriparatide or romosozumab) should be 
considered as first-line therapy for patients with very high  
fracture risk.

Moderate 83 Strong

40.	 It is recommended that the 12-month course of romosozumab 
therapy should be followed by antiresorptive treatment 
(denosumab or bisphosphonate).

Moderate 89 Strong

41.	 Teriparatide may be continued for more than 2 years if  
clinically indicated.

Low 94 Weak

42.	 In patients who require discontinuation of teriparatide,  
switching to an antiresorptive agent is recommended.

Moderate 94 Strong
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For VHR patients, such as those with recent  
vertebral fractures, multiple fragility fractures, very 
low T-scores, or other indicators of imminent risk, 
anabolic-first strategies (teriparatide or romosozumab) 
are recommended.44,49,50 Romosozumab is typically 
administered for 12 months and must be followed 
immediately by an antiresorptive agent to preserve 
gains.40 Teriparatide may be extended beyond 24  
months when clinically justified, with subsequent 
antiresorptive consolidation likewise imperative.51 
Accumulating evidence indicates that anabolic-then-
antiresorptive sequences yield larger BMD gains and 
greater fracture risk reduction—a finding now echoed 
in Asia-Pacific consensus and regional guidelines,  
with supportive real-world data emerging from East 
Asian cohorts.40,50 

Treatment targets and response, monitoring, and 
follow-up
The consensus statements on treatment targets, 
response assessment, and follow-up monitoring in 
osteoporosis provide a structured framework for 
optimising patient care. These recommendations 
emphasise the dual objectives of reducing fracture 

risk and ensuring long-term treatment safety, while 
allowing for individualised strategies based on patient 
risk profiles and therapeutic responses.

In patients with osteoporosis defined by a T-score  
≤-2.5, the primary treatment goal is to achieve a  
T-score above this high-risk threshold coupled with  
the absence of incident fragility fractures. This  
approach is consistent with both Asian and interna- 
tional guidelines that advocate for “treat-to-target” 
strategies in osteoporosis based on increasing  
evidence of fracture risk reduction with BMD 
improvement.51-53 A T-score of >-2.5 should be consi-
dered the minimal target; patients with other important 
risk factors might warrant higher T-score targets (for 
example, in individuals with a history of fracture, a 
higher T-score target of -2.0 might be appropriate).51 
When patients demonstrate a sub-optimal response,  
manifested by new fragility fractures, clinically signifi-
cant BMD decline beyond the least significant change  
(LSC), or persistently elevated bone turnover markers, 
systematic evaluation is required. This includes  
confirming treatment adherence, excluding secondary 
causes of osteoporosis, and, where appropriate,  
referral to a specialist.12,40

Table 8. Statements 43–46.

Statement Quality of  
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

43.	 For patients with T-score ≤-2.5, the treatment target is a  
T-score of >-2.5 and no recent fractures.

Low 89 Strong

44.	 Osteoporosis therapy should be continued when treatment  
target has not been achieved.

Moderate 89 Strong

45.	 For patients initiated on treatment with a baseline T-score 
above -2.5 (i.e. in the osteopenic range), an adequate response 
to therapy may be defined as a stable BMD or an increase at 
the total hip or lumbar spine that exceeds the institution’s least 
significant change value.

Moderate 94 Strong

46.	 In patients who do not respond well to pharmacotherapy, 
evaluate treatment adherence, screen for secondary causes  
of osteoporosis and consider referral to a specialist.

Low 89 Strong

BMD: bone mineral density

Table 9. Statements 47–51.

Statement Quality of 
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

47.	 Switching to an anabolic agent may be considered in patients  
who do not respond well to antiresorptive therapy.

Moderate 89 Strong

48.	 The addition of teriparatide may be considered in patients with 
inadequate response to denosumab.

Low 89 Weak

49.	 Osteoporosis therapy should be restarted if there is bone loss, 
especially at the hip.

Low 89 Strong

50.	 Osteoporosis therapy should be restarted if incident fragility 
fractures occur.

Moderate 94 Strong

51.	 Bisphosphonate therapy may be temporarily interrupted in 
patients who have achieved their osteoporosis treatment targets.

Low 94 Strong
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The consensus further provides clear direction on 
therapeutic sequencing. For patients inadequately 
responding to oral bisphosphonates, parenteral 
antiresorptive agents such as zoledronate or deno- 
sumab are recommended. These agents offer greater 
potency, parenteral convenience, and superior 
adherence, particularly in patients with gastrointestinal 
intolerance or poor compliance with oral therapy.40

Switching to an anabolic agent, such as teriparatide 
or romosozumab, may be considered in patients who 
continue to fracture or exhibit declining BMD despite 
potent antiresorptive therapy.40,54 Furthermore, in 
selected cases, adding teriparatide to denosumab  
may be considered, particularly when bone turnover 
suppression is inadequate. The DATA and DATA-
Switch studies provide evidence for this combination 
and sequential strategy, underscoring the principle 
of personalised therapy pathways.55 For patients  
who achieve treatment targets on bisphosphonates, 
temporary interruption (commonly termed a “drug 
holiday”) may be considered if they are no longer  
at high risk of fractures. This strategy aims to minimise  
rare, long-term adverse effects, such AFF and 
MRONJ, while preserving antifracture benefit from 
bisphosphonate skeletal retention. However, ongoing 
monitoring is essential, as therapy should be promptly 
re-initiated in cases of BMD decline, especially at the  
hip, or following incident fragility fractures. Deno- 
sumab, in contrast, should not be interrupted without 
alternative antiresorptive coverage, given the well-
established risk of rebound bone loss and multiple 
vertebral fractures on discontinuation.56

Monitoring is a cornerstone of effective long-term 
osteoporosis management. The consensus recom-
mends that patients undergo a clinical review within  
3–6 months of treatment initiation, followed by 
reassessment every 6–12 months to evaluate treat- 
ment adherence, emerging adverse effects, and  
evolving fracture risk. BMD measurement remains 
central to monitoring. The expert panel emphasises 
individualising repeat DXA intervals based on age, 
baseline BMD, treatment type, and fracture risk. A 1–2 
year interval is generally appropriate after initiating 
therapy, with shorter intervals warranted for those at 
high risk of rapid bone loss, such as patients receiving 
glucocorticoids or aromatase inhibitors. For untreated 
patients, testing frequency should reflect baseline  
fracture risk, with longer intervals in low-risk patients  
and closer monitoring in moderate-to-high-risk indivi-
duals if the results would alter clinical management. 
Importantly, follow-up BMD testing should only be 
performed when results are likely to influence patient 
decisions, to avoid unnecessary investigations.57

The expert panel highlights technical limitations 
in comparing BMD across different DXA devices. 

Quantitative comparisons or LSC calculations cannot  
be reliably made between machines unless cross-
calibration has been performed.57 Therefore, patients 
should ideally return to the same DXA device for  
follow-up measurements, provided that in vivo  
precision and LSC values are established and meet 
international standards. Even machines from the same 
manufacturer may differ in precision, reinforcing the 
importance of standardised monitoring protocols. 
However, if returning to the same BMD facility is not 
possible, the clinician may use their clinical judgement 
when reviewing the results. When long-term care is 
transferred to another facility or treating institution,  
BMD should be performed at the follow-up facility to 
maintain long-term continuity of care. 

The expert panel suggests that the use of bone 
turnover markers (BTMs) should be confined to 
specialists familiar with their interpretation and clinical 
applicability. While BTMs can provide early signals of 
treatment response and adherence, their variability  
and lack of standardisation limit their routine clinical 
use.58 Selective application in specialist centres allows 
integration with research-grade protocols and expert 
interpretation, minimising the risk of misclassification 
in general practice. 

The expert panel emphasises counselling of patients 
regarding preventive measures and monitoring for  
rare adverse events, particularly AFF and MRONJ, in 
patients receiving long-term antiresorptive therapy.59,60 
Patient education enhances vigilance for prodromal 
symptoms such as thigh pain in AFF or oral symptoms 
in MRONJ, enabling earlier intervention. 

Fig. 1 shows a proposed management algorithm 
based on fracture risk, including pharmacotherapy  
and follow-up. The authors underscore that pharma-
cotherapy should be individualised according to the 
patient’s specific fracture risk, patient preferences, 
comorbidities, and the safety profile of the various 
medications. 

Medication-related osteonecrosis of the jaw  
(MRONJ)
MRONJ is an uncommon but clinically significant 
adverse event of antiresorptive therapy.61 The consen- 
sus statements on MRONJ balance the prevention  
of oral complications with uninterrupted fracture risk 
reduction, an approach consistent with Singapore and 
international guidance.12,60 

Before antiresorptives are initiated, patients should 
undergo a structured dental risk assessment by the 
primary physician, receive oral hygiene education on 
tooth brushing and flossing, and have active dental 
disease treated. Extractions of non-restorable teeth 
and prosthesis adjustment should be completed  
where feasible.60 Importantly, treatment for those  
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Table 10. Statements 52–66.

Statement Quality of 
evidence

Level of consensus 
(% agree)

Strength of 
recommendation

52.	 Regularly reassess fracture risk and the requirement for 
osteoporosis therapy in patients not receiving therapy, but who 
remain at increased fracture risk.

Low 94 Strong

53.	 It is recommended to clinically review patients after initiating 
pharmacological therapy, and individualise the follow-up plan 
according to patient’s clinical risk and treatment.

Low 86 Strong

54.	 It is recommended that patients be reviewed 3–6 months after 
initiating pharmacological therapy for osteoporosis.

Low 83 Strong

55.	 It is recommended to follow up with patients every 6–12 monthly 
after initial clinical assessment, to assess for potential medication 
side effects and therapy adherence.

Low 89 Strong

56.	 Measurement of bone turnover markers should be confined to 
specialist practice. 

Low 94 Strong

57.	 The use of FRAX is not recommended for monitoring response to 
pharmacotherapy.

Low 89 Strong

58.	 Counselling and monitoring for rare adverse effects such as AFF 
and ONJ is recommended for patients on antiresorptive therapy. 

Moderate 89 Strong

59.	 Repeat BMD testing intervals must be individualised, considering 
a patient’s age, baseline BMD, the type of pharmacological 
treatment, and the presence of clinical risk factors that are 
associated with bone loss.

Very low 94 Strong

60.	 Follow-up BMD is suggested at 1–2 years after initiating 
pharmacotherapy depending on individual risk factors and  
type of osteoporosis treatment.

Low 94 Strong

61.	 Shorter intervals between BMD testing may be indicated in the 
presence of factors associated with rapid change in BMD.a 

Low 89 Strong

62.	 Follow-up BMD testing should be undertaken with clearly  
defined objectives and when the results are likely to influence 
patient management.

Low 94 Strong

63.	 In untreated patients, follow-up BMD testing should be performed 
according to their underlying fracture risk. Those at low risk may 
have repeat BMD testing at longer intervals while those at  
moderate-high risk may have a repeat BMD testing at closer 
intervals if this is undertaken with clear objectives and  
likely to change their clinical management. 

Low 94 Strong

64.	 It is not possible to quantitatively compare BMD or to calculate a 
LSC between facilities without cross-calibration.

Moderate 89 Strong

65.	 Patients should ideally return to the same DXA device that was 
used to perform their most recent prior study, provided that the 
facility in vivo precision and LSC values are known and do not 
exceed established maximum values.

Moderate 89 Strong

66.	 BMDs done on DXA machines of different manufacturers should 
not be compared directly and even different models from the  
same manufacturer may have varying precision and accuracy.  
If different DXA devices of the same brand are used in follow-up 
testing, the in vivo precision and least-significant-change  
values should be known and should not exceed established  
maximum values. 

Moderate 89 Strong

AFF: atypical femoral fracture; BMD: bone mineral density; DXA: dual-energy X-ray absorptiometry; FRAX: Fracture Risk Assessment Tool;  
LSC: least significant change; ONJ: osteonecrosis of the jaw
a Shorter intervals between BMD testing may be indicated in the presence of factors associated with rapid change in BMD. Examples include the use 
of certain medications such as glucocorticoids, aromatase inhibitors, androgen deprivation therapy, and osteoanabolic therapies; medical disorders 
such as malabsorption and severe systemic inflammatory diseases; and other conditions such as prolonged immobilisation, bariatric surgery, and 
premature ovarian insufficiency (“premature menopause”).
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Fig. 1. Proposed management algorithm based on fracture risk, including pharmacotherapy and follow-up. 

BMD: bone mineral density; FRAX: Fracture Risk Assessment Tool; HPF: hip fracture probability; IV: intravenous; MHT: menopausal hormonal therapy MOFP: major osteoporotic fracture probability; 
SERM: selective oestrogen receptor modulator; SC: subcutaneous; VHR: very high risk of fractures

Screen for risk factors of 
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 BMD and FRAX assessment
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Bisphosphonates (oral or 
intravenous) or denosumab
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indicated
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• Clinical: Presence of any of the following—recent fragility fracture in the last 1 year, 
history of multiple previous fragility fractures, more than 2 fragility fractures while on 
treatment, T-score ≤-3.0, high fall risk, or long-term use of bone-harming medications. 
• FRAX-based: MOFP or HFP ≥20% above the applicable intervention threshold, whether 
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at very high fracture risk should not be unduly  
delayed. Dental optimisation in non-cancer patients 
can proceed in parallel to avoid harm from deferring 
pharmacotherapy, reflecting recommendations from  
the ACE Clinical Guidance (2025) and the 2022  
American Association of Oral and Maxillofacial  
Surgeons’ (AAOMS) Position Paper on MRONJ.12,60

When invasive dental procedures are required during 
therapy, multidisciplinary planning is essential. For 
bisphosphonates, routine “drug holidays” are not 
supported by current evidence. A 2022 systematic 
review and meta-analysis and a 2025 update both found 
no significant reduction in MRONJ with temporary 
interruption versus continuation, supporting an indivi- 
dualised approach to drug holidays in indivi- 
duals on bisphosphonates undergoing major dental 
procedures.62,63 

Denosumab warrants particular care because of  
the risk of rebound bone turnover and multiple  
vertebral fractures with delayed doses. Guidance 
recommends scheduling elective procedures 6–8 
weeks before the next 6-monthly denosumab injection. 
Treatment should then be resumed once mucosal  
healing is established. Denosumab administration  

should not be delayed beyond 6–8 months from the 
last dose.46,64

If MRONJ occurs, management should be indivi-
dualised and stage-based, and the choice of surgical 
and conservative management, as well as the risk- 
benefit of temporarily ceasing osteoporosis therapy, 
should be discussed with the patient after consulting  
with his/her primary physician. Early disease often 
responds to conservative care (analgesics, antimic- 
robial rinses, short courses of antibiotics), whereas 
advanced lesions may require surgical intervention. 
The AAOMS 2022 update and regional statements 
endorse this tiered approach, and emphasise that  
any suspension of antiresorptives must weigh the rare  
but serious risk of MRONJ against the substantially 
higher risk of osteoporotic fractures with treatment 
interruption.60,64

Taken together, the consensus underscores inte-
grated care, including proactive dental optimisation 
before or alongside osteoporosis treatment; careful 
peri-operative timing to avoid extended treatment  
gaps; and stage-appropriate management when  
lesions arise. This approach aligns practice in  
Singapore with current evidence while prioritising 

Table 11. Statements 67–73.

Statement Quality of  
evidence

Level of consensus
(% agree)

Strength of 
recommendation

67	 MRONJ is a rare complication of osteoporosis therapy in  
patients without preexisting dental conditions/disease  
(endodontic lesions/periodontal lesions).

Low 89 Strong

Prior to osteoporosis therapy

68.	 Patients should be educated on the importance of regimented 
dental care prior to commencement of osteoporosis therapy.

Low 94 Strong

69.	 Consider the patients’ risk factorsb for MRONJ prior to starting 
osteoporosis therapy.

Very low 89 GPS

70.	 In patients considered at high risk of MRONJ, consider referral  
for dental assessment for optimisation of dental health.

Low 94 Strong

71.	 Patients at imminent fracture risk or very high fracture risk  
should consider initiation of osteoporosis therapy with  
concurrent optimisation of dental healtha to prevent further  
delay in fracture risk reduction.

Low 100 Strong

72.	 Discuss with each patient the risks and benefits of delaying  
initiation of anti-osteoporosis therapy while awaiting dental 
assessment.

Very low 94 GPS

73.	 For patients at high riskb of MRONJ, there should be consultation 
between the prescribing physician and the dentist regarding  
the plan of osteoporosis treatment. 

Very low 89 GPS

GPS: good practice statement; MRONJ: medication-related osteonecrosis of the jaw
a Extraction of teeth with poor prognosis, resolution of periodontal and endodontic lesions. 
b Systemic comorbidities that affect overall healing; active oral infections, such as but not limited to periodontal or endodontic disease; presence  
of poor-fitting dental prosthesis; smoking, use of glucocorticoid or chemotherapy, etc.
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fracture prevention, which carries a far greater burden 
than MRONJ in osteoporosis populations. 

Limitations 
While this 2025 expert consensus provides a 
comprehensive framework for managing osteoporosis 
in Singapore, it also has limitations. Due to the limited 
availability of clinical trials in Singapore regarding 
pharmacological approaches and fracture prevention 
related to osteoporosis, most consensus statements 
are based on current international evidence and studies 
conducted predominantly in white postmenopausal 
female populations. Likewise, the efficacy and safety 
of therapeutic interventions within the Singapore 
population may vary, despite strong international 
clinical evidence, due to variations in genetic profiles, 
diet, lifestyle patterns, and the presence and severity 
of comorbidities. 

Moreover, not all statements have reached con- 
sensus, such as FRAX-based intervention thresholds; 
hence, recommendations are augmented by clinical 
expert opinion and judgment rather than unanimous 
consensus, emphasising the importance of further 

validation studies within Singapore. These consensus 
statements were also developed with consideration 
of evidence-based best treatment practices globally; 
their implementation in the Singapore population 
may be limited by resource availability and healthcare 
reimbursement practices. Further studies and evidence 
are required to fully assess the cost-effectiveness of 
these recommended statements to ascertain their 
clinical application in the Singapore population.  
As evidence continues to evolve in the field of osteo-
porosis management, these statements will require 
updates in due time and may not always be applicable 
as new trials and evidence emerge. 

CONCLUSION 
The consensus statements presented in this paper aim 
to guide clinicians using the most up-to-date evidence 
and collective expert opinion and to assist Singapore 
clinicians in implementing best practices. This reflects  
a maturing landscape in osteoporosis care, moving  
from reactive fracture prevention toward proactive 
disease modification and long-term bone health 
preservation. Effective implementation requires not  

Table 12. Statements 74–80.

Statement Quality of 
evidence

Level of consensus
(% agree)

Strength of 
recommendation

Patients undergoing osteoporosis therapy and require extensive/invasive dentoalveolar surgery

74.	 For patients at high riska of MRONJ on antiresorptive therapy,  
the primary physician should be consulted regarding the risk-
benefit of temporary treatment interruption (drug holiday). 

Low 89 Strong

75.	 Patients at high risk of MRONJa should have appropriate  
dental peri-operative measures (such as optimising oral hygiene, 
use of antibiotics, post-op review at 2/4/8 weeks).

Low 89 Strong

76.	 In patients on bisphosphonates, a temporary interruption of 
therapy may be permitted if the prescribing physician  
determines the risk is low, to allow full mucosa/bony healing  
prior to resumption of the drug.

Low 100 Weak

77.	 Elective dental procedure should be performed 6–8 weeks  
before the next 6-monthly denosumab injection.

Very low 94 Strong

78.	 In patients on denosumab who are scheduled for invasive dental 
procedures, the delay in the next dose of denosumab should not 
exceed 6 to 8 months from the last dose.

High 86 Strong

79.	 Specialist advice is suggested for challenging cases of high-risk 
patients on denosumab treatment.

Very low 94 GPS

For patients who develop MRONJ while undergoing osteoporosis therapy

80.	 The choice of surgical and conservative management 
(antimicrobials/analgesics) and the risk-benefit of temporary 
cessation of osteoporosis therapy should be discussed with  
the patient after consulting with his/her primary physician.

Very low 94 GPS

GPS: good practice statement; MRONJ: medication-related osteonecrosis of the jaw
a Longer duration of antiresorptive therapy, bisphosphonates more than 5 years, or any duration of bisphosphonates with comorbidities that affect 
overall healing; previous history of MRONJ; mandible>maxilla.
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just clinician awareness but also health system-level 
efforts, such as improving access to DXA scanning, 
embedding osteoporosis screening within primary care 
workflows, and integrating fracture services in hospitals, 
all of which are critical for translating consensus into 
practice. Cost-effectiveness, patient adherence, and 
equitable access across socioeconomic strata remain 
challenges that must be addressed in parallel. Public 
health messaging and patient education on bone 
health, nutrition, fall prevention, and medication safety 
will also be essential to ensure long-term impact. 
Further work is also needed to validate intervention 
thresholds and to clarify long-term sequencing of  
anabolic and antiresorptive agents. Finally, these 
recommended consensus statements do not intend 
to replace current guidelines, but rather to augment 
clinical decision-making and develop an individualised, 
patient-centred management approach according to 
the patient’s demographics, clinical characteristics,  
and preferences.

Supplementary Fig. S1. OSTA for risk assessment in 
postmenopausal women.
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