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Abstract  39 

Objectives 40 

 The primary outcome of this study is to test the feasibility of pharmacists completing 41 

Fracture Risk Scale (FRS) assessments using resident data routinely held by long-term care 42 

(LTC) facilities. Secondary outcomes are to ascertain the proportion of residents assessed as 43 

high fracture risk who currently receive osteoporosis medicines and explore whether under or 44 

overuse of osteoporosis medicines is occurring based on residents' fracture risk. 45 

Design 46 

Feasibility study 47 

Setting and Participants 48 

Four LTC facilities from southeast Queensland, Australia, with a total of 281 residents, 49 

participated in the study during April and May 2024. 50 

Methods 51 

A pharmacist reviewed individual resident files for all residents of participating facilities. 52 

Necessary data was extracted from resident files to determine their fracture risk using the 53 

Fracture Risk Scale (FRS) manual calculation tool. Residents' use of osteoporosis medicines 54 

and nutritional supplements (vitamin D and calcium) was analysed based on their calculated 55 

fracture risk.   56 

Results 57 

FRS assessments were completed for 275 (97.9%) residents. There were 149 (54.2%) 58 

residents assessed as having a high fracture risk, of which 43 (28.9%) were prescribed an 59 

osteoporosis medicine. Conversely, 28 (22.2%) residents with a low fracture risk received an 60 
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osteoporosis medicine. Underuse of vitamin D and calcium supplements was found for all 61 

residents, irrespective of fracture risk.  62 

Conclusions and Implications 63 

The feasibility of pharmacists completing FRS assessments was demonstrated. Incorporating 64 

the FRS into routine clinical practice provides a promising means to support pharmacists 65 

advising on osteoporosis prescribing decisions for LTC residents. Widespread underuse of 66 

vitamin D and calcium for all LTC residents and the underuse of osteoporosis medicines by 67 

residents with a high fracture risk were found. Future research is necessary to establish if 68 

incorporating the FRS into clinical practice can address this undertreatment and reduce 69 

fracture rates in LTC.  70 

Introduction 71 

Osteoporosis is a condition in which the density and quality of bone are reduced, increasing 72 

the risk of fracture.1 Osteoporotic fractures are associated with decreased quality of life, 73 

increased care requirements, and reduced life expectancy.1-3 Osteoporosis is highly prevalent 74 

amongst residents in long-term care (LTC), with an estimated 80% of residents affected.2 75 

This high prevalence, combined with the high fall rate of LTC residents, contributes to 76 

residents experiencing fractures at a rate between two and eleven times greater than 77 

community-dwelling individuals.2 Therefore, a proactive approach to fracture prevention for 78 

LTC residents is necessary to preserve their quality of life.3 79 

Medications to counter the detrimental effect of osteoporosis on bone, thereby preventing 80 

fractures, are available.3,4 However, widespread sub-optimal use of these medications is 81 

common in LTC facilities.5-9 This was highlighted by a European study that found substantial 82 

undertreatment with osteoporosis medicines by residents with clinical factors indicative of a 83 

high fracture risk.5 The study also identified possible overtreatment in residents unlikely to 84 
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experience benefit, given their clinical situation.5 Enabling individualized prescribing 85 

decisions based on the resident’s health status, prognosis, care goals, and risk of experiencing 86 

adverse effects is necessary to address the widespread sub-optimal management.3,4,10,11 87 

As medication experts, pharmacists are well-positioned to take an active role in 88 

individualized osteoporosis prescribing decisions.12,13 Historically, the role of pharmacists in 89 

LTC settings has been limited to dispensing medications.13-15 However, there is increasing 90 

international expansion of the pharmacist’s role to include clinical activities to improve 91 

medication management.13-15 One potential activity is the completion of fracture risk 92 

assessments.12,16  93 

Completing fracture risk assessments is advocated to identify residents who should receive 94 

osteoporosis medicines.3,4,10 However, fracture risk assessment tools developed for 95 

community-dwelling individuals, such as the Fracture Risk Assessment tool (FRAX) and the 96 

Garvan Fracture Risk Calculator, are of limited value for guiding prescribing decisions 97 

amongst LTC residents given their different risk profile.3,10,17,18Additionally, these tools 98 

incorporate a BMD (bone mineral density) measurement, which can be challenging to obtain 99 

for LTC residents.10,17 Finally, they estimate the 5- to 10-year absolute fracture risk, which is 100 

an inappropriately long time frame given the average 2.7 year life19 expectancy of LTC 101 

residents.17-18 102 

The Fracture Risk Scale (FRS) is a fracture risk assessment tool designed for use in the LTC 103 

setting.17 It was developed and validated via a study involving 29,848 Canadian LTC 104 

residents.17 The tool uses a comprehensive set of clinical risk factors to predict 1-year fracture 105 

risk without using BMD measurements.17  106 

 Pharmacists could potentially utilize the FRS assessment tool to support them in advising on 107 

individualized osteoporosis prescribing decisions for LTC residents. This study seeks to 108 
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determine the feasibility of pharmacists completing FRS assessments utilising resident data 109 

routinely held by LTC facilities. Secondary outcomes are to ascertain the proportion of 110 

residents assessed as high fracture risk who currently receive osteoporosis medicines and 111 

explore if under or overuse of osteoporosis medicines is occurring, based on residents’ 112 

fracture risk.  113 

Methods 114 

Ethics  115 

This study was approved by the Human Research Ethics Committee (HREC) at the 116 

University of Technology Sydney (ETH24-9043). All LTC facilities provided written 117 

informed consent.  118 

Study sample 119 

A feasibility study was conducted in Australian LTC facilities. Sample size calculations 120 

determined that 255 individual residents would provide a representative sample of LTC 121 

residents receiving osteoporosis medicines. This sample size was based on a 95% confidence 122 

interval with a 5% margin of error, and a recently reported prevalence of osteoporosis 123 

medicine use by LTC residents of 21%.6 Facilities were recruited to achieve the required 124 

sample size.  125 

Data extraction and analysis 126 

One pharmacist reviewed resident files for all residents of the participating LTC facilities in 127 

April and May 2024. Residents’ sex, use of osteoporosis medicines and nutritional 128 

supplements, and necessary data to calculate the FRS score were extracted from residents' 129 

files.  130 
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Osteoporosis medicines and nutritional supplements were defined as those indicated for the 131 

treatment of osteoporosis in the Australian Medicines Handbook: alendronate, ibandronic 132 

acid, pamidronate, risedronate zoledronic acid, denosumab, raloxifene, anabolic agents 133 

romosozumab, teriparatide, calcium and vitamin D.20 134 

FRS scores were calculated utilizing the Fracture Risk Scale: Manual Score Calculation 135 

tool.21 This tool utilizes a flowchart to work through clinical risk factors and arrive at the FRS 136 

score. The clinical risk factors considered are the resident’s age, body mass index (BMI), 137 

ability to walk in the corridor, transfer status, tendency to wander, cognitive function, fall 138 

history (last 30 days and last 180 days), and fracture history (last 180 days). Clinical risk 139 

factors and response options correspond to the Resident Assessment Instrument-Minimum 140 

Data Set (RAI-MDS) v2.0.22 The pharmacist responsible for data extraction consulted with 141 

nurses and physiotherapists at the participating facilities to determine if and where necessary 142 

information could be located in resident files. The time taken to extract the necessary data to 143 

calculate the FRS score was recorded.  144 

The FRS is scored from 1 (lowest risk) to 8 (highest risk), with residents classified as having 145 

a low fracture risk if they have a FRS ≤3 and high risk if they have a FRS score of ≥4.17  146 

Fracture prevention recommendations based on FRS risk levels have been developed.23 All 147 

residents should receive vitamin D supplementation and adequate calcium intake.23 148 

Preferably, calcium is sourced from dietary means; however, a supplement is advised if this is 149 

not possible.23 In addition to vitamin D supplementation and adequate calcium intake, 150 

residents at high fracture risk should receive an osteoporosis medicine.23  151 

Residents’ use of osteoporosis medicines and nutritional supplements was compared based on 152 

their fracture risk.  Statistical analysis was completed using SPSS® software,24 including the 153 

use of the chi-square test for independence with statistical significance set at p<0.05.  154 
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Results 155 

Four independent LTC facilities from southeast Queensland, Australia, participated in the 156 

study, with a total of 281 residents. The mean age of residents was 85.3 (± 7.5) years, and 162 157 

(57.7%) were female.  158 

Consultation with nurses and physiotherapists determined that the necessary information to 159 

complete the FRS, consistent with the descriptions of clinical risk factors provided in the 160 

RAI-MDS v2.0, was available in the resident files at all four facilities. Necessary information 161 

was found to be documented at the LTC facilities as part of their requirements under the Aged 162 

Care Quality Standards25 and the National Aged Care Mandatory Quality Indicator Program 163 

(QI Program).26 Age and BMI were recorded in the resident’s summary of clinical 164 

information. Residents’ ability to walk in the corridor and transfer status were recorded in 165 

their mobility assessment, completed by a physiotherapist. Residents' tendency to wander was 166 

obtained from their behavior chart, in which nurses document the occurrence and frequency 167 

of wandering.  At all facilities, residents’ cognitive function had been assessed by nurses 168 

using the Mini-Mental Status Examination (MMSE),27 with results recorded in their files.   169 

The comparison of MMSE scores and Cognitive Performance Scale scores presented in 170 

Appendix A of the RAI-MDS v2.022 was used to classify residents’ cognitive function. All 171 

falls and fractures were recorded by nurses in residents’ incident records.  172 

FRS scores were calculated for 275 (97.9%) residents, of which 149 (54.2%) had a high 173 

fracture risk. In the six cases where an FRS score could not be calculated, this was due to an 174 

insufficient fall history.  These residents were all recent admissions; their fall history before 175 

admission was not recorded in their facility file.  176 

At all facilities, resident files were electronic, enabling relevant information, records and 177 

assessments to be easily accessed by opening the appropriate tab and using search functions. 178 
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Once the resident’s file was opened, the median time to locate and extract the necessary data 179 

to calculate the FRS score was 1m 54s (range: 1m 07s – 6m 46s). The number of data points 180 

required to calculate the FRS varied from two to five per the manual calculation score flow-181 

chart (2 data points (n=62, 22.5%), 3 data points (n=63, 22.9%), 4 data points (n=145, 182 

52.7%), 5 data points (n=5, 1.8%)).  183 

Table 1 details the use of osteoporosis medicines and nutritional supplements by the 275 184 

residents for whom a FRS was calculated. Osteoporosis medicines were prescribed to a total 185 

of 71 (25.8%) residents, of which 28 were assessed as having a low fracture risk and 43 had a 186 

high fracture risk. Vitamin D supplements were taken by 168 (61.1%) residents, and 28 187 

(10.2%) received calcium supplements. No significant relationship was found between 188 

fracture risk and the use of osteoporosis medicines and nutritional supplements, either alone 189 

or in combination.  190 

Discussion 191 

This study demonstrated the feasibility of pharmacists completing FRS assessments utilising 192 

data routinely held by LTC facilities. FRS scores were calculated for 97.9% of residents, with 193 

the necessary data available in resident files within assessments and records completed by the 194 

facilities to fulfill requirements of the Aged Care Quality Standards25 and the QI Program.26  195 

Further, the time taken to calculate the FRS scores suggests that it would be reasonable to 196 

incorporate this tool into established pharmacist clinical services, such as medication 197 

reviews.14 The time taken to calculate the FRS was surprisingly quick. This was reflective of 198 

all resident files being electronic and only 2 or 3 data points being required to calculate the 199 

FRS score for 45.4% of residents.   200 

Having established the feasibility of pharmacists completing FRS assessments, further 201 

research is necessary to determine if using the FRS can reduce fracture rates in LTC.  This 202 
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will require validation that FRS scores reliably predict fracture rates for Australian aged-care 203 

residents. Determining how to best incorporate the FRS into clinical practice to support 204 

prescribing decisions is also necessary. Noting that the resident’s fracture risk alone should 205 

not determine prescribing decisions; rather, fracture risk should be considered alongside the 206 

resident’s overall clinical status and care goals. One option for incorporating the FRS into 207 

clinical practice is to embed it into electronic clinical assessment and decision support tools.  208 

This has occurred in Canada, where the FRS has been embedded in the RAI-MDS 2.0 and 209 

Long-Term Care Facilities Assessment System (LTCF).28 The effectiveness of using the FRS 210 

in this manner, supported by an education program for LTC healthcare staff, for decreasing 211 

hip fractures is being investigated.29   212 

Analysis of osteoporosis medicine and nutritional supplement use identified key focus areas 213 

for pharmacists when advising on prescribing decisions. These are the underuse of 214 

osteoporosis medicines by residents with high fracture risk, potential deprescribing of 215 

osteoporosis medicines for residents with low fracture risk, and widespread underuse of 216 

vitamin D and calcium.  217 

Consensus recommendations for osteoporosis management in LTC residents advise 218 

osteoporosis medicines should be prescribed to those with a high fracture risk.3,23 In this 219 

study, only 28.9% of these residents were prescribed an osteoporosis medicine, while 22.2% 220 

of residents with a low fracture risk received one. These findings are consistent with previous 221 

studies that have found both under and overuse of osteoporosis medicines in the LTC 222 

population.5,7,8 It is likely that the use of osteoporosis medicines by residents with low 223 

fracture risk reflects residents who have experienced a decline in functional status, resulting 224 

in a reduction in their fracture risk. Therefore, pharmacists could employ the FRS to identify 225 

residents who would benefit from treatment commencement and also identify potential 226 

deprescribing opportunities.  227 
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Underuse of the nutritional supplements, vitamin D and calcium, was deemed to be 228 

widespread amongst all residents, irrespective of fracture risk. Vitamin D supplements are 229 

advocated for all LTC residents, given the high prevalence of deficiency in this population 230 

which is linked to an increased rate of falls and fractures.3,23  Despite this, only 61.1% of 231 

residents in this study were prescribed a vitamin D supplement, consistent with the use of 232 

vitamin D reported in other studies involving LTC residents.5,6,30,31  Clinical guidelines and 233 

consensus recommendations advocate calcium supplementation for residents with inadequate 234 

dietary intake.3,4,10,23 In this study, only 10.2% of residents received a calcium supplement, 235 

comparable with the low rates reported in other studies.5,6 As residents’ dietary intake was not 236 

assessed, it is not possible to comment on the extent to which this represents undertreatment. 237 

However, given reports that malnourishment is widespread in LTC facilities,32 the use of 238 

calcium supplements would be expected to be significantly higher than that observed. 239 

Accordingly, there is a need to ensure all residents receive vitamin D and calcium 240 

supplements when indicated.  241 

Limitations 242 

Some limitations must be acknowledged. A single pharmacist completed data extraction and 243 

FRS assessments. Multiple pharmacists completing FRS at a wider range of facilities would 244 

enhance the confidence and generalisability of the study results. It is possible that resident 245 

files were incomplete, resulting in incorrect calculation of FRS scores; however, auditing of 246 

LTC facilities' compliance with the Quality Standards25 and the QI Program26 reduces this 247 

risk. Furthermore, osteoporosis medicine use was obtained from LTC facility medication 248 

charts. Intermittently administered osteoporosis medicines, such as denosumab and 249 

zoledronic acid, may be omitted from these charts.6,12 Use of a secondary record to confirm 250 

prescribed medications could increase confidence in the results.  251 
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Conclusions and Implications 252 

This study demonstrated that it is feasible for pharmacists to determine residents' fracture risk 253 

using the FRS and data held in resident files. Incorporating the FRS into clinical practice 254 

provides a promising means to support pharmacists when advising on individualized 255 

osteoporosis prescribing decisions and should be the subject of future research. Aspects of 256 

osteoporosis management that should receive focussed attention are increasing the use of 257 

osteoporosis medicines by residents with high fracture risk and addressing the widespread 258 

underuse of vitamin D and calcium supplements.  259 
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Table 1 Osteoporosis medicine and nutritional supplement use according to fracture risk 354 

Medication Low Fracture 

Risk  

(n=126) 

High Fracture 

Risk  

(n=149) 

Overall  

 

(n=275) 

No treatment 43 47 90 

Osteoporosis medicine alone 3 12 15 

Osteoporosis medicine with 

vitamin D  

17 20 37 

 

Osteoporosis medicine with 

vitamin D and calcium  

8 11 19 

Vitamin D alone 51 54 105 

Calcium alone 0 1 1 

Vitamin D with calcium 4 4 8 

 355 
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