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SUMMARY
This analysis examined costs/resources of 141 women with vertebral fractures, randomized to a home exercise program or control group. Total, mean costs and ICER were calculated. Quality of life was collected. Cost drivers were caregiver time, medications, AEs. Results show adding an exercise program may reduce the risk of AEs.

ABSTRACT 

[bookmark: _Hlk9489680]PURPOSE: This exploratory economic analysis examined the health resource utilization and costs experienced by women with vertebral fractures, and explored the effects of home exercise on those costs. 

METHODS: Women ≥65 years with one or more X-ray confirmed vertebral fractures were randomized 1:1 to a 12-month home exercise program or equal attention control group. Clinical and health system resources were collected during monthly phone calls and daily diaries completed by participants. Intervention costs were included. Unit costs were applied to health system resources. Quality of life (QoL) information was collected via EQ-5D-5L at baseline, 6 and 12 months.

RESULTS: 141 women were randomized. Overall total costs were $664,923 (intervention) and $614,033 (control), respectively. The top three cost drivers were caregiver time ($250,269 and $240,811), medications ($151,000 and $122,145) and AEs ($58,807 and $71,981). The mean cost per intervention participant of $9,365±$9,988 was higher compared to the mean cost per control participant of $8,772±$9,718. The mean EQ-5D index score was higher for the intervention participants (0.81±0.11) compared to controls (0.79±0.13). The differences in quality-adjusted life year (QALY) (0.02) and mean cost ($593) were used to calculate the incremental cost effectiveness ratio (ICER) of $29,650.

CONCLUSIONS: Women with osteoporosis with a previous fracture experience a number of resources and associated costs that impact their care and quality of life. Caregiver time, medications and AEs are the biggest cost drivers for this population. Next steps would be to expand this feasibility study with more participants, longer-term follow up and more regional variability.
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INTRODUCTION

There are 1.5 million Canadians over the age of 40 who are living with osteoporosis [1]. Of those, 1 in 5 women who experience a vertebral fracture are at risk to re-fracture within one year of their index fracture [2]. The risk of mortality within one year of the index vertebral fracture amongst women is 16% [3]. Osteoporosis places a significant burden not only on affected individuals but also on the health care system due to increased resource utilization In 2011, The overall cost of osteoporosis in Canada, including osteoporosis-related fractures and costs associated with follow-up care, totaled $4.6 billion dollars (CAD 2014), with the average cost per patient of all osteoporosis-related fractures one-year post-event being $26,100 [4]. 

There have been a number of studies conducted that examined the cost-effectiveness of various interventions aimed at reducing the risk of falls and fractures in an osteoporosis cohort, including medication management, physician follow up and patient education/exercise programs [5,6]. Majumdar and colleagues [5] found that an intervention involving physician follow-up and reminders increased the rates of osteoporosis testing and treatment at 6 months and one-year post-fracture, which came at a cost-savings compared to a usual care comparator and increased life expectancy as well. Similarly, Yong and colleagues [6] performed an assessment of the Ontario Fracture Clinic Screening program, a program aimed at increasing rates of bone mineral density testing and treatment of osteoporosis by educating patients who experienced a fracture. They too were able to determine that an intervention program led to increased screening, fewer recurrences and was cost-effective ($19,132 per life year gained).  

Osteoporosis guidelines recommend exercise for individuals living with osteoporosis to reduce the risk of falls and any fractures [7,8]. Guidelines usually recommend a combination of strength and balance exercises, and participation in moderate to vigorous aerobic physical activity [8]. Not only do exercise programs have the potential to reduce the risk of falls and fractures [9,10] in people with osteoporosis, there is also the potential to avoid emergency room visits, hospital admissions, costly treatments and medical follow-ups. Results from a meta-analysis by Tricco and colleagues showed that an exercise program (odds ratio 0.51), or a combination of exercise and other interventions reduced the risk of fall-related injuries in the elderly [10]. A Cochrane Review that was conducted included 108 randomized controlled trials reported a 23% reduction in falls [9]. Interventions aimed at increasing physical activity have been shown to be cost-effective in the general population, but delivering exercise programs in individuals at high risk of fracture may require more tailored exercise prescription or supervision by exercise professionals [11]. Home exercise with intermittent supervision is often considered a pragmatic method of delivering supervised exercise to individuals who may find it difficult to travel, or who need tailored exercise prescription. Indeed, home-based interventions like the Otago Exercise Programme [12] have been shown to be cost-effective in fall prevention. 

There is often concern about starting exercise programs among individuals deemed “high-risk” for fracture; however, there are limited data characterizing the adverse events this population experiences in a methodical way. While the economic burden of osteoporosis and cost-effectiveness of some osteoporosis-related interventions in Canada have been determined, no analysis has been published quantifying the cost of implementing a pragmatic exercise intervention in individuals at high risk for fracture, to prevent subsequent fractures and AEs. As well, there is limited information on the indirect costs associated with vertebral fractures, including caregiver burden and lost productivity. 


OBJECTIVES
The aim of this study was to examine the health resource utilization and costs of women with vertebral fractures, based on the collection of health resource utilization and quality of life information by participants in an intervention (home exercise) compared to a control group, in the Build Better Bones with Exercise (B3E) study. In addition to direct costs, indirect costs such as paid and unpaid caregiver time were included, and cost-effectiveness of the program was examined. As well, the results will provide insight into the potential outcomes of a future larger-scale study.

METHODS

STUDY DESCRIPTION
The study was an international two-arm, 1:1 pilot multi-centre, single-blinded parallel randomized control trial. The full protocol has been previously described [13]. Participants were eligible to take part in the study if they were community-dwelling women over the age of 65 years with at least one radiographically-confirmed vertebral compression fracture of Genant Grade II or higher [14]. Participants were randomized into either the exercise intervention (intervention) or equal-attention control group (control) using a 1:1 allocation ratio. Participants were recruited from seven centres: five Canadian sites and two Australian sites. The Australian sites were included in order to test the feasibility of a multisite trial including sites outside of Canada. Participants were enrolled through primary care or specialist osteoporosis clinics (Figure 1). Participants completed in-person outcome assessments at baseline and monthly for 12 months, administered by a blinded research assistant (RA). An additional assessment was conducted at 6 months which included a number of questionnaires asking participants about their quality of life, lost productivity etc. The blinded RA called participants monthly to enquire about falls, fractures or AEs. Participants also completed daily diaries which recorded resource use such as physician visits, tests, and other health care services. Lost productivity information was collected using the Work Productivity and Activity Impairment questionnaire [WPAI; 15]. All participants gave their informed, written consent and the study was approved by the research ethics board at all seven centres.

QUALITY OF LIFE 
Quality of life was evaluated at baseline, 6 months and 12 months, using the EQ-5D-5L, which assessed health-related quality of life in five health-related dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression in the preceding month (16). Participants also completed the EQ-5D Visual Analogue Scale (VAS), which asked participants to indicate on a scale of 0 to 100 where they would rate their health on that day. EQ-5D-5L questionnaires were completed at baseline, 6 months and 12 months. An overall utility score was calculated based on answers in the questionnaires, which ranged from 0 (worst health) to 1 (perfect health). Scores were used to calculate the QALY per participant type, and further used to calculate the incremental cost-effectiveness ratio (ICER) between the two groups.

RESOURCE UTILIZATION AND COSTING
Indirect resources were collected via questionnaires at baseline, 6 months, and 12 months. Resource information collected included unpaid caregiver time and lost productivity. Direct resources collected were out-of-pocket costs, medications (prescribed and over-the-counter), adverse events, physician visits and tests/procedures, visits by allied health professionals (nurses, personal support workers, physiotherapists, occupational therapists), and resources to administer the intervention (we assumed no resources were used for the control program), collected via monthly questionnaires and daily diaries.  The unit costs were determined and applied to each resource to conduct the costing analysis. Unit costs that were used were derived from a number of sources including federal and provincial schedules such as the Canadian Institute for Health Information [CIHI; 17-18], Ontario Schedule of Benefits for Physician Services under the Health Insurance Act [19], Statistics Canada [20], Ontario Drug Benefit Formulary [21] and Ontario Schedule of Benefits of Laboratory Services [22], case costing [Ontario Case Costing Initiative (OCCI); 23], retailer catalogues and published data [24]. All costs were presented in 2018 CAD, unless otherwise specified in which the stated cost was inflated using the Bank of Canada Inflation Calculator [25]. Resources from the Australian centres were assumed to be the same cost as the Canadian centres, and so Canadian costs were applied. Additional information in how the two types of costs (indirect and direct) were calculated is provided in the next sections. 

INDIRECT COSTS
For unpaid caregiver costs, the number of hours of assistance required to fulfil daily activities, including assistance from spouses, friends, and any other individuals was recorded by participants in the questionnaires at baseline, 6 months and at 12 months. The number of hours was multiplied by the average hourly wage in Ontario ($26.78) [26] in order to obtain a cost per participant.

For lost productivity costs, average hourly wage in Ontario ($26.78) [26] was multiplied by the number of hours lost as reported by the participant. Information about missing work or volunteering due to health reasons was determined using the WPAI questionnaire [15] that was adapted to ask questions about lost productivity related to having osteoporosis. It was assumed that volunteer activities were considered to be productive time by the participant; therefore, the hours of volunteering that were lost were also quantified. 

DIRECT COSTS 
Participants were asked about out-of-pocket costs during monthly calls. Out of pocket costs included the costs of equipment (e.g. mobility aids), transportation, and paid housekeeping and caregiver costs, and an annual cost was determined. Participants were asked about medications at baseline, 6 and 12 months. Costs for prescribed and over-the-counter medications were determined using a conservative approach by taking information for the lowest dose available for each medication. It was assumed that each medication was used for the duration of the study so the annual cost of each medication was calculated.

Participants were asked to report serious adverse events (SAEs, defined by Health Canada as death, or event that is life-threatening, requires hospitalization, or results in disability) and non-SAEs when they occurred, and were also asked about them during monthly calls. The cost of AEs was calculated based on the treatment received: AEs requiring hospitalization, AEs requiring emergency room (ER) visit, AEs requiring family physician or specialist visit, and AEs requiring no treatment. The cost of hospitalized AEs was determined by using the most responsible diagnosis (MRD) codes from the OCCI [23]. The cost of AEs with emergency room visits was calculated by applying a cost of $194.27 [19] to each visit. For AEs with family physician visits, the cost was assumed to be a general re-assessment visit ($38.35) [19]. For AEs with specialist visits, the cost was assumed to be either a medical specific re-assessment visit with an endocrinologist, rheumatologist or geriatrician ($61.25) [19].  A sub-analysis considered “fundamental AEs”; that is, if the AE was a fracture or a fall, it was considered to be a “fundamental AE” since fractures are attributable to osteoporosis, and falls are a major cause of fractures.

Visits to a family physician or specialist were reported by participants each month, as well as any tests or procedures that were ordered by the physician. Table 1 lists the assumptions that were made when costing physician visits, diagnostic test information and laboratory tests. 

For allied health professional costs, participants reported visits with registered nurses, physiotherapists (PT), occupational therapists (OT) and personal support workers (PSW. Participants also recorded whether these visits took place after an AE as part of the initial or follow-up care. Visits were assumed to be one hour in duration and the average Ontario hourly wage for each type of allied health professional was applied [25], and an annual cost was calculated.

Costs for the execution of the exercise program were calculated for the intervention group. All participants in the intervention group received six home visits from a PT over the duration of the study. Total costs associated with the home visits, monthly calls and charting of participant information by the PT was provided by each of the Canadian sites and the total cost of the program at each site was calculated. A mean PT cost was calculated and the cost was applied to all participants at all the sites in addition to the study costs. While in the trial the control group received equal attention, it was assumed that in a real-world setting, patients would not go through the program and therefore not incur any costs. 

ANALYSES
Unit costs of resources were applied to each resource by patient, and used to calculate the mean and total costs per patient, and by group. Descriptive statistics (mean, median, total costs/number of resources etc.) were used to characterize health resource utilization and costing data. Missing data were assumed to have no associated costs and therefore not included, and the cost of each resource included only the number of patients utilizing that resource. The main cost analysis conducted included costs for the entire 12-month study period and included only the “fundamental AEs” (fractures and falls). Sub-analysis 1 included costs from baseline up to 11 months in order to reflect the actual amount of self-reported (or diary) data collected (since minimal self-reported data was collected in month 12). Sub-analysis 2 included the costs of the all AEs (hospitalizations, ER visits, physician visits, no treatment).

The ICER is calculated using the equation, where effectiveness is based on quality of life results:
(Cost of Intervention – Cost of Control) / (Effectiveness of Intervention – Effectiveness of Control)
[bookmark: _Toc353285602]
RESULTS

DEMOGRAPHICS
141 participants from the seven sites were randomized into the two groups (n=71 in the intervention, n=70 in the control group) (Figure 1); 130 completed the study. No participants who withdrew from the study opted to withdraw their data. The mean age (mean ± SD) of the participants in the intervention group was 76 ± 6.40 years and 77 ± 7.28 years for the control group.  

MAIN COST ANALYSIS
The annual cost of the resources used by the intervention and control groups was determined to be $664,923 and $548,853, respectively. The mean cost per participant was $9,365 and $7,841 in the intervention and control groups, respectively. The main cost drivers were identified to be caregiver time, medications and program costs. 70% of participants in the intervention and 74% in the control group reported that they required some form of assistance from spouses, friends, or other individuals. Table 2 summarizes all the mean and total costs by resource type and group over the 12-month data collection period.


DISTRIBUTION OF AEs
While Table 1 reports the mean AE (both SAEs and non-SAEs) cost per participant in the intervention group ($1,680) compared to $3,130 in the control group, Table 3 shows the AE distribution by how it was treated. The intervention group incurred 108 AEs, while the control group incurred 76. Untreated AEs had the highest frequency in both groups: 40.7% of patients with AEs in the intervention group and 46.1% in the control group did not require any medical intervention. However, 16.7% (n=18) of AEs that occurred in the intervention and 5.3% (n=4) in the control groups required a visit to the emergency room. 13 AEs (17.1%) in the control group and 10 AEs (9.3%) in the intervention group required hospitalization. 


QUALITY OF LIFE SCORES
Over the 12 month study duration, the mean EQ-5D-5L index score for the intervention group was reported to be 0.81±0.14, while the control group reported a similar QoL score of 0.79±0.15. While the intervention group’s scores remained steady over time (baseline: 0.80±0.14, 6 months: 0.81±0.13, 12months: 0.80±0.16), the control group’s score did decrease at 6 months before rebounding at 12 months (baseline: 0.80±0.14, 6 months: 0.76±0.17, 12months: 0.79±0.15). This analysis has been reported elsewhere. [27].


COST-EFFECTIVENESS RESULTS
The QALY over the duration of the study (12 months) was calculated over the duration of the study (12-months). The QALY was determined to be 0.81 and 0.79 for the intervention and control groups, respectively. The difference in QALY (0.02) and mean costs were used to calculate the ICER: 
(9,365 – 8,772) / (0.81 – 0.79) = $29,650

Therefore, the ICER was determined to be $29,650.


SUB-ANALYSIS 1
For this analysis, the costs that were reported in month 12 by participants were not included when calculating the mean costs of resources per patient, as there was minimal return of diaries and subsequently, minimal information available to cost. When including the costs of resources for baseline to 11 months, the mean cost per patient in the intervention group was determined to be $7,869, and $6,735 for the control group (Table 4). For both groups, the largest difference was seen in the mean costs of the medication, followed by the costs of unpaid caregivers. 


SUB-ANALYSIS 2
The main analysis took into consideration “all” AEs (SAEs and non-SAEs) that were reported by the participants throughout the duration of the study, totaling 108 and 76 in the intervention and control groups, respectively (Table 3). The second sub-analysis only included “fundamental AEs”, i.e., any clinical fractures and falls that occurred during the study. Table 5 shows the costs of these 23 fractures and falls AEs reported by 20 participants in the intervention group. Of these, the majority did not require any medical intervention (n=10), and only one event required a hospitalization. No participants reported having to visit a specialist for treatment of any AEs. Consequently, the mean attributable AE costs for fundamental falls and fractures per participant were $64 and $1,023, respectively. The overall mean cost (for both fundamental falls and fractures) was $8,636. The control group had 16 participants who reported a total number of 22 attributable AE events, of which 15 required no treatment, and 2 required hospitalizations. The mean attributable AE costs for fundamental falls and fractures per participant was $492 and $1,145, respectively. The overall mean cost was $7,893. 


DISCUSSION

This exploratory cost analysis of a cohort of women with vertebral fractures found that there is a substantial cost associated with care over a 12-month period.  Our study examined costs from a societal perspective, allowing us to include indirect costs such as lost productivity and caregiver time. We found that caregiver time was the highest cost for both the control and intervention groups. The costs of caregiver assistance may be an under-appreciated consequence of osteoporotic vertebral fractures. While this preliminary look did not find the addition of the program to be cost-saving at this time, it was found to be cost-effective over a 1 year period based on parameters of improvement in quality of life and overall health benefits

While fractures are associated with immediate health care costs and short-term effects on productivity, individuals with vertebral fractures may experience persisting symptoms or impairments that create the need for assistance with household tasks or daily activities. While the number of caregiver hours was similar between the two groups, we applied the Ontario average wage to determine caregiver costs- a critical cost component that is usually missing in many burden of illness studies. A large study, the Canadian Multicentre Osteoporosis Study (CaMos) examined resource utilization associated with post-acute care of fractures in 7,753 participants. The study found that in the acute post-fracture period, unpaid caregiving by family and friends represented a major cost component as well, with a total cost of $69 million lost in wages [28]. Our study suggests that, for women aged 65 years and older with vertebral fractures, the costs of unpaid caregiving are not trivial even beyond the acute post-fracture stage. Moreover, 37% of participants in the intervention group reported that they missed work or volunteering, and the annual average cost of lost productivity for this group was found to be $998. Similarly, 24% of participants in the control group reported an average cost of $917 per person in lost productivity. Hopkins and colleagues which found the average wage loss due to fracture was $1,311 [4]. Therefore, lost productivity in individuals with a history of vertebral fracture is not dissimilar to lost productivity in the acute stages after a fracture.  

Exercise interventions may be cost-effective when considering fall prevention or other “hard” outcomes, but more research is needed on the model of delivery and whom it is effective for. For example, a two-year supervised exercise intervention in older women reduced falls and the cost was moderate [29]. Indeed, studies of cost-effectiveness of exercise interventions related to falls prevention suggest that exercise is cost-effective, but there is less conclusive evidence on which model of delivery is best. It has been estimated that home exercise is the most cost-effective when it comes to exercise programs targeting falls [30, 31]. In our study, there were a number of AEs that were experienced by the intervention and control groups. The clinical trial conducted did not find there was an overall difference between falls, fractures and other AEs between the groups, however it was not designed to have sufficient sample size to definitively answer that question. There are limited studies examining the effects of an exercise intervention on subsequent AEs and costs in individuals with vertebral fractures, for whom the therapeutic goal is not just fall prevention. In our study, while the control group experienced fewer AEs overall, AEs in the intervention group required less costly treatments (such as fewer hospitalizations) and resulted in a lower mean cost per participant, as well as a lower overall cost for the intervention group. When considering the fundamental AEs (subsequent falls and fractures) in the sub analysis, the mean cost per participant was found to be lower in the intervention group, and the overall cost of AEs for the group decreased as well. The fundamental AEs incurred by the control group required more resource use and thus, incurred a higher mean AE cost per participant, as well as a higher overall cost for the group when compared to the intervention group.  

A limitation of this study is that many of the resources reported are based on patient recall and may be either under or overrepresented in terms of costs. Another limitation was that for AEs that required treatment, due to the lack of comprehensive information about the nature of the AE, assumptions were made about the type of treatment received. For example, AEs that required hospitalization, because the length of stay and reason for stay was not consistently reported, the published cost of an average hospital stay was used [17]. Also, the participants in our study received more attention than they would have in standard practice, and individuals who volunteer for studies may be healthier than those that don't. Consequently, we may have underestimated the costs of vertebral fracture in the general population. However, a significant strength of our study is that the in-depth resource and cost information has been collected directly from women with vertebral fractures. The level of patient-reported outcomes collected in this study would not be available from administrative databases or other sources. Our cost analysis adds valuable information about patient-reported costs of having a vertebral fracture in Canada. Future work should consider including a larger number of participants, with longer-term follow up and more regional variability to confirm our findings and examine variation in indirect and direct costs of having a vertebral fracture across Canada or in other countries. 

CONCLUSIONS
Women with a history of vertebral fractures incur a number of costs and utilize a number of resources that impact their care and their quality of life. Our study of 141 women with vertebral fractures indicate that caregiver time, medications and AEs are the biggest cost drivers. Future studies adequately powered to assess cost-effectiveness related to falls and fractures should consider these costs in their analyses.
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Table 1: Unit costs of resources
	Resource
	Cost

	Physicians [19]

	Family physician, general re-assessment
	$38.35

	Endocrinologist, medical specific re-assessment
	$61.25

	Rheumatologist, medical specific re-assessment
	$61.25

	Geriatrician, medical specific re-assessment
	$61.25

	Diagnostic Tests [19]

	X-ray, two views of the chest
	$32.65

	Ultrasound, abdomen
	$75.30

	Computed tomography (CT), thorax with no contrast
	$64.95

	Magnetic resonance imaging (MRI), abdomen
	$73.35

	Laboratory Tests [22]

	Bloodwork, complete blood count (CBC)
	$3.98

	Routine chemical urinalysis
	$2.15





Table 2. Resources and costs by group for 12 months (N=141).
	Resource
	Intervention
	Control

	
	N*
	Mean cost ± SD
	Total cost
(min-max)
	N*
	Mean cost ± SD
	Total cost
(min-max)

	Unpaid caregiver time
	50
	$5,005 ± $9,220
	$250,269
($32 - $49,570)
	52
	$4,631 ± $8,091
	$240,811
($13 - $47,267)

	Lost productivity
	26
	$998 ± $1,642
	$25,953
($54 - $6,771)
	17
	$917 ± $1,322
	$15,590
($27 - $4,192)

	Out of pocket costs
	57
	$1,007 ± $1,453
	$57,415
($4 - $5,727)
	52
	$872 ± $1,250
	$45,349
($12 - $5,687)

	Medications
	71
	$2,127 ± $3,579
	$151,000
($49 - $14,825)
	67
	$1,823 ± $3,063
	$122,145
($50 - $17,144)

	Adverse events
	35
	$1,680 ± $3,600
	$58,807
($38 - $16,499)
	23
	$3,130 ± $3,180
	$71,981
($38 - $11,112)

	Physician visits and tests/
procedures
	65
	$829 ± $1,033
	$53,861
($27 - $6,962)
	62
	$848 ± $863
	$52,599
($27 - $5,045)

	Allied health professional visits 
	5
	$301 ± $331
	$1,507
($38 - $797)
	4
	$95 ± $51
	$378
($36 - $154)

	Costs of intervention or control activities
	71
		$931 ± N/A
	$66,112
(N/A)
	70
	N/A
	N/A

	TOTAL
	71
	$9,365 ± $9,988
	$664,923
($1,210 - $57,774)
	70
	$7,841 ± $9,718
	$548,853
($0 - $50,396)


*Number of participants utilizing the resource.


Table 3. All adverse events by treatment type and group.
	Treatment type
	Intervention (n)
	Control (n)

	No medical intervention
	44
	35

	Visit to a family physician
	29
	21

	Emergency room visit
	18
	4

	Hospitalization
	10
	13

	Visit to a specialist
	7
	3

	Total
	108
	76




Table 4. Resources and costs by group from baseline to 11 months.
	Resource
	Intervention
	Control

	
	N*
	Mean cost ± SD
	Total cost
(range)
	N*
	Mean cost ± SD
	Total cost
(range)

	Unpaid caregiver time
	50
	$4,422 ± $7,915
	$221,075
($32 - $43,571)
	51
	$4,299 ± $7,351
	$219,229
($13 - $42,982)

	Lost productivity
	26
	$899 ± $1,453
	$23,373
($54 - $6,771)
	17
	$917 ± $1,322
	$15,590
($27 - $4,192)

	Out of pocket costs
	56
	$928 ± $1,353
	$51,971
($4 - $5,189)
	51
	$834 ± $1,187
	$42,527
($12 - $5,117)

	Medications
	71
	$1,442 ± $2,237
	$102,417
($182 - $11,962)
	67
	$1,168 ± $1,484
	$78,270
($150 - $11,463)

	Adverse events
	32
	$1,310 ± $2,616
	$41,915
($38 - $10,958)
	22
	$3,021 ± $3,210
	$66,463
($38 - $11,112)

	Physician visits and tests/
Procedures
	65
	$775 ± $1,017
	$50,358
($27 - $6,962)
	62
	$790 ± $796
	$49,004
($27 - $4,831)

	Allied health professional visits 
	5
	$301 ± $331
	$1,507
($38 - $797)
	4
	$95 ± $51
	$378
($36 - $154)

	Costs of intervention or control activities
	71
	$931 ± N/A
	$66,112
(N/A)
	70
	N/A
	N/A

	TOTAL
	71
	$7,869 ± $8,032
	$558,729
($1,454 - $51,465)
	70
	$6,735 ± $8,281
	$471,461
($0 - $45,053)


*Number of participants utilizing the resource.





Table 5. Cost analysis for falls and fracture AEs (“fundamental”).
	
	Intervention
	Control

	
	n  (events)
	Mean cost of AEs
 (± SD)
	Total cost of AEs
(range)
	n (events)
	Mean cost of AEs
 (± SD)
	Total cost of AEs
(range)

	Falls
	17
	$64 ± $87
	$892
($0 - $194)
	18
	$492 ± $1,572
	$5,906 
($0 - $5,479)

	- Hospitalization
	0
	
	
	1
	
	

	- ER visit
	4
	
	
	2
	
	

	- Physician visit
	3
	
	
	1
	
	

	- No/unknown medical intervention
	10
	
	
	14
	
	

	Clinical fractures
	6
	$1,023 ± $2,184
	$6,139
($38.35 - $5,479)
	4
	$1,145 ± $2,239
	$4,579
($0 - $4,503)

	- Hospitalization
	1
	
	
	1
	
	

	- ER visit
	3
	
	
	0
	
	

	- Physician visit
	2
	
	
	2
	
	

	- No/unknown medical intervention
	0
	
	
	1*
	
	

	Total cost per participant
	71
	$8,636 ± $9,314
	$613,147
($1,210 - $52,256)
	70
	$7,893 ± $9,079
	$552,538
($931 - $51,327)


* Participant did not report AE, fracture was confirmed in an X-ray report during follow up, but type of care received is unknown.



Figure 1: PRISMA Enrolment Flow Chart 
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