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Supplementary material 1. Search strategy  
Medline 

1. Accidental Falls/  

2. (falls or faller*1).tw.  

3. or/1-2  

4. exp Aged/  

5. (senior*1 or elder*or old* or aged or ag?ing or postmenopausal or community 

dwelling).tw.  

6. or/4-5 

7. 3 and 6  

8. Economics/  

9.  exp "Costs and Cost Analysis"/  

10.  cost benefit analysis.tw.  

11.  (economic* adj evaluation*).tw.  

12.  (cost adj effect*).tw.  

13. (cost adj benefit).tw.  

14. (cost adj utility).tw.  

15. (cost adj effic*).tw.  

16. (economic* adj analysis).tw.  

17.  quality-adjusted life years/  

18. quality adjusted life year*.tw.  

19.  (value adj2 money).ti,ab. 

20. QALY*.tw.  

21. Or/9-20 

22. 7 and 21 

23. exp Animals/ not Humans/  

24. 22 not 23 

 

NHS EED  

1. Exp Accidental Falls 

2.  Fall* (any field) 

3. Faller* (any field) 

4. 1 OR 2 OR 3  

 

Tufts Cost-Effectiveness Analysis (CEA) Registry  

Fall OR Falls OR Faller OR “accidental falls” (all as keyword).   
 

Health Technology Assessment (HTA) database 

1. Exp Accidental Falls 

2.  Fall* (any field) 

3. Faller* (any field) 

4. 1 OR 2 OR 3  
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Research Papers in Economics (RePEc) 

Keywords and Title: (fall OR falls OR falling) AND (economic OR cost OR QALY) in “journal 
articles”  
EconLit (via Ebsco) 

1. TI fall* 

2. AB fall* 

3. 1 or 2 

4. TX senior* 

5. TX aged 

6. TX elderly 

7. TX older 

8. 4 or 5 or 6 or 7 

9. 3 AND 8  

 

Embase (via Ovid)  

1. exp falling/ 

2. (falls or faller*).tw. 

3. 1 or 2  

4. exp aged/ 

5. (senior*1 or elder*or old* or aged or ag?ing or postmenopausal or community 

dwelling).tw.  

6. 4 or 5 

7. 3 and 6 

8. economics/ 

9. exp "Costs and Cost Analysis"/  

10. cost benefit analysis.tw.  

11. (economic* adj evaluation*).tw. 

12. (cost adj effect*).tw.  

13. (cost adj benefit).tw.  

14. (cost adj utility).tw.  

15. (cost adj effic*).tw.  

16. (economic* adj analysis).tw.  

17. exp quality adjusted life year/ 

18. quality adjusted life year*.tw.  

19.  (value adj2 money).ti,ab. 

20. QALY*.tw.  

21. OR 8/20 

22. 7 AND 21 

23. (exp Animal/ or animal.hw. or Nonhuman/) not (exp Human/ or Human cell/ or 

(human or humans).ti.) 

24. 22 not 23 

 

Web of Science 

1.  "Accidental Fall" OR falls OR faller* (Topic) 

2. aged OR senior* OR elder* OR old* OR ag?ing OR postmenopausal OR "community 

dwelling" (Topic) 
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3. economic* OR "Costs and Cost Analysis" OR "cost benefit analysis" OR "quality 

adjusted life year*" (Topic) or ( ( economic* NEAR/3 ( evaluation* OR analysis ) ) OR ( 

cost NEAR/3 ( effect* OR benifit* OR utilit* OR effic* ) ) OR ( value NEAR/2 money ) 

OR qalit* ) (Topic) 

4. exercis* OR "Tai ji" OR "Tai Chi" OR yoga* (Topic) 

5. (#1 AND #2 AND #3 AND #4) 

 

Scopus 

1. TITLE-ABS-KEY ( "Accidental Fall"  OR  falls  OR  faller* )  AND   

2. TITLE-ABS-KEY (aged  OR  senior*  OR  elder*  OR  old*  OR  ag?ing  OR  

postmenopausal  OR  "community dwelling" )   

3. TITLE-ABS-KEY ( economic*  OR  "Costs and Cost Analysis"  OR  "cost benefit analysis"  

OR  "quality adjusted life year*" )  OR  TITLE-ABS-KEY ( ( economic*  W/3  ( 

evaluation*  OR  analysis ) )  OR  ( cost  W/3  ( effect*  OR  benifit*  OR  utilit*  OR  

effic* ) )  OR  ( value  W/2  money )  OR  qalit* )   

4. TITLE-ABS-KEY ( exercis*  OR  "Tai ji"  OR  "Tai Chi"  OR  yoga* )   

5. TITLE-ABS-KEY ( human* )  

6. 1 AND 2 AND 3 AND 4 AND 5  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Supplementary material 2. Risk of bias assessment of economic evaluations included in the 

review using the Extended Consensus on Health Economic Criteria list (CHEC-list) 
CHEC-Extended - A tool for the quality assessment of economic evaluations of healthcare interventions 

The text in black are the assessment instructions for the CHEC-list. 

The text in blue is from the Appendix to the publication: Odnoletkova I, Goderis G, Pil L, Nobels F, Aertgeerts B, et al. (2014) Cost-Effectiveness of 

Therapeutic Education to Prevent the Development and Progression of Type 2 Diabetes: Systematic Review. J Diabetes Metab 5: 438. 

The text in red are adaptations made by the review authors.  

 

 CHEC-Extended 

question 

Guidelines to support the value judgement Specific guidelines for the models 

1. Is the study 

population clearly 

described? 

The relevant clinical characteristics, entry and eligibility criteria, as well as drop-out during 

follow-up should be stated explicitly. 

 

The study population should be described in terms of geography, patient characteristics such as 

age, sex, ethnicity (Higgins et al.), co-morbid conditions, and disease stage/previous treatments, 

each of which should be appropriate to the decision problem. (Caro et al.) 

The patient population to which the economic evaluation applies should be consistent with the 

patient population defined in the clinical part of the study. (Cleemput et al.) 

 

2. Are competing 

alternatives clearly 

described? 

A detailed description should be given of the competing interventions. This should encompass a 

clear and specific statement of the primary objective of each alternative, as well as relevant 

factors, such as intensity, duration, and frequency. 

 

The competing alternatives should be clearly defined in terms of frequency, component services, 

dose or intensity, duration, and any variations required for target subgroups It should be 

mentioned whether people involved in delivery of the intervention need to be trained (adapted 

from Higgins et al. and Caro et al.). The choice of the comparator(s) should always be justified. 

The comparator should be the most cost-effective alternative intervention currently available. 
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 CHEC-Extended 

question 

Guidelines to support the value judgement Specific guidelines for the models 

interventions have never been directly 

compared in a clinical trial. 

(adapted from Cleemput et al.) 

5 Are the structural 

assumptions and the 

validation methods of 

the model properly 

reported? 

 

 For models, the following information should 

be presented: 

Structure: 

-the structural hypotheses/ assumptions  

-the uncertainty around these assumptions 

-sources of information for these assumptions 

(systematic reviews preferred).(adapted from 

Cleemput et al.) 

Validity: 

Methods to verify the model’s  
- structure (face) validity,  

- performance (technical/internal) validity  

- outcomes validity should be discussed. 

(Adapted from Weinstein et al. and Caro et al.) 

6. Is the chosen time 

horizon appropriate 

in order to include 

relevant costs and 

consequences? 

The period of analysis of the study is the time horizon. This time horizon should always be equal 

for costs and outcomes if these are combined in a ratio. The time span should be long enough to 

include all relevant costs and outcomes relating the intervention. Ideally, the follow-up period 

should be extended till the situation is stabilised with reference to costs and effects. 

 

The chosen time horizon should be long enough to capture relevant differences in outcomes 

across strategies. (Caro et al.) Treatments of chronic diseases mostly have consequences over a 

patient’s lifetime. (Cleemput et al.) 

 

7. Is the actual 

perspective chosen 

appropriate? 

‘Perspective’ indicates from which point of view an economic evaluation study is performed. If 
the study is performed from a societal perspective tick ‘yes’, as all relevant costs and 
consequences of an interventions and disease are taken into account, if possible. Other 

narrower perspectives will only include certain components. The authors should motivate why a 

narrower perspective is valid. 

 

The perspective of the analysis should be stated and defined. Analyses which take a perspective 

narrower than the societal perspective should report and justify the included and excluded 

outcomes. (Caro et al.) 
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 CHEC-Extended 

question 

Guidelines to support the value judgement Specific guidelines for the models 

8. Are all important and 

relevant costs for 

each alternative 

identified? 

A full identification of all important and relevant costs should be given in relation to the 

perspective and the research question. 

 

The identification of costs should be consistent with the chosen perspective and the assessed 

area of disease and treatments. For the perspective of the health care payer, at least all direct 

health care costs associated with or influenced by the competing alternatives must be included. 

For the societal perspective, also direct and indirect costs outside the health care sector, such as 

productivity loss, should be included.(adapted from Cleemput et al.) 

 

9. Are all costs 

measured 

appropriately in 

physical units? 

The costs should be measured appropriately in physical units. The instrument by which the costs 

are measured should be valid and clearly stated (e.g. interview, questionnaire, cost-diary). 

 

Validated sources should be used for the measurement of the resource –and material use, such 

as observations from clinical trials, prospective observational studies, databases and patient 

charts, or derived from literature. If derived from literature or studies from other countries, 

resource use estimates should be validated for the local context. (Cleemput et al.) 

 

10. Are costs valued 

appropriately? 

The sources of valuation should be clearly stated for each cost price of every volume parameter 

and their reference year. The main cost should be calculated based on depleted sources, no 

tariffs should be used. 

 

All costs should be expressed in values by using prices of a particular year indicated in the study. 

(adapted from Cleemput et al.) Adjustment for inflation should be based on the Consumer Price 

Index (CPI) or its health-care component. The method of choice for making adjustments across 

countries is to use purchasing power parity. However, a simple currency conversion would be 

appropriate if there is an international market for an input at a fixed price.(Weinstein et al.) 

 

11. Are all important and 

relevant outcomes for 

each alternative 

identified? 

A full identification of all important and relevant outcomes should be given in relation to the 

perspective and the research question. 

 

Outcomes in economic evaluations should be expressed in terms of final endpoints instead of 

intermediary outcomes, i.e. in life years gained, in quality adjusted life years (QALYs) gained 

(Cleemput et al.), or in disability-adjusted life-years. (Caro et al.) Intermediate outcomes (useful 

for outcomes validation) can of course be reported and may include number of events, 

incidence of disease, mortality, adverse events ... (Caro et al.) Differences in outcomes between 

subgroups should be stated if appropriate. (Cleemput et al.) 

 

Systematic methods for identifying the 

outcomes should be used. 
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 CHEC-Extended 

question 

Guidelines to support the value judgement Specific guidelines for the models 

12. Are all outcomes 

measured 

appropriately? 

The outcome measurement should result from the outcome identification and this should be 

straightforward (e.g. if mortality is a main outcome measure this should be taken into account in 

the analysis). The instrument by which the outcomes are measured should be valid and clearly 

stated. 

 

Quality of the clinical evidence from which the differences in health outcomes were derived, 

should be critically appraised. QALYs should be derived from the utility weights obtained from 

the self-reported health status of the study participants. Validated generic health-related 

quality-of-life instruments should be used. 

 

13. Are outcomes valued 

appropriately? 

The method of outcome valuation should be clearly stated. Examples of valuation methods are 

Discrete Choice Experiments (e.g. Conjoint analysis, Contingent valuation), Direct utility 

assessment (VAS, TTO, SG, etc.), Indirect utility assessment (HUI, EQ-5D, QWB, etc.), Person 

trade off, etc. 

 

The generic health-related quality of life instruments used should correspond with pre-specified 

scoring systems based on “forced-choice” methods (standard gamble, time trade-off) reflecting 

the preferences of the general public. (Weinstein et al.)Only if measured with the same 

instrument and in a similar patient population are the values comparable and can they be used 

in one and the same economic evaluation. If the primary data are not available but only health-

related quality-of-life results from trials from another country are used, index values from that 

country should be used for consistency. Adjustment for baseline (age-and gender-specific) 

health-related quality of life is required in estimating the incremental utility of an intervention. 

(Cleemput et al.)Life expectancy should be estimated by using national life tables based on all-

cause mortality (Weinstein et al. and Cleemput et al.) 

 

14. Is an incremental 

analysis of costs and 

outcomes of 

alternatives 

performed? 

An incremental analysis should examine the additional costs from one intervention over 

another, compared to the additional outcomes that it delivers. The incremental costs-

effectiveness ratio is obtained by dividing the costs differences (C2-C1) by the outcome 

differences (O2-O1) for the alternatives. 

 

The difference in the relevant health outcomes should be compared to the difference in all 

relevant costs associated with the alternative treatments (i.e. not only the additional costs of the 

intervention). Consistency in the perspective and the time horizon of the clinical and the 

economic outcomes should thereby be pursued. Incremental cost-effectiveness ratios should 

only be presented if the treatment is NOT dominant (lower costs and better effectiveness) or 
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 CHEC-Extended 

question 

Guidelines to support the value judgement Specific guidelines for the models 

dominated (higher costs and lower effectiveness). (Cleemput et al.) 

15. Are all future costs 

and outcomes 

discounted 

appropriately? 

 

Discounting is done appropriately if all costs and outcomes are converted to one single year, 

based on a motivated discount rate. 

 

The method for discounting costs and health effects to present value should be stated and 

justified. (Weinstein et al.) 

 

16. Are all important 

variables, whose 

values are uncertain, 

appropriately 

subjected to 

sensitivity analysis? 

All variables in the analysis are potential candidates for the sensitivity analysis. Only variables 

that are certain or which have a minimal impact on the study results (based on the preliminary 

analysis) can be excluded from the sensitivity analysis. Furthermore, a justification should be 

given over the range of the variables used in the sensitivity analysis. 

 

For all economic evaluations, uncertainty should be analysed using appropriate statistical 

techniques.  

For within-trial economic evaluations: 

 The sample uncertainty should be presented through deterministic sensitivity analysis methods 

(point estimate and range). 

 Methodological uncertainty coming from the analytical methods chosen such as the discount 

rate/ missed data imputation etc. should be handled by one-way sensitivity analyses. 

The incremental costs and incremental outcomes should be presented with the 95% confidence 

or credibility interval.  

(Adapted from Cleemput et al.) 

 

For all economic evaluations: 

To assess the sensitivity of the results to the discount rate applied, different scenarios should be 

presented. For all analyses of data, methods to handle missing data should be described. It is 

recommended to show the most important contributors to the uncertainty of the estimated 

incremental cost-effectiveness/cost-utility ratio (e.g. by means of a Tornado diagram). 

 

The cost-effectiveness plane, with the results of the uncertainty analysis (such as Monte Carlo 

simulations or bootstrapping), should always be presented. In addition, if simulations are spread 

over different quadrants of the cost-effectiveness plane, the percentage of simulations in each 

quadrant should be reported. (adapted from Cleemput et al.) 

For models:  

 The parameter uncertainty should be 

tested through probabilistic sensitivity 

analyses, e.g. by means of Monte Carlo 

simulations. Beta distributions are a natural 

match for binomial data; gamma or log normal 

for right skew parameters; log normal for 

relative risks or hazard ratios; logistic for odds 

ratios) (Caro et al.)  

 

 The structural uncertainty should be 

tested through presenting different scenarios 

to show the impact of different extrapolation 

approaches on the results.  

 

        Possible scenarios: 

1)the treatment effect disappears immediately 

in the extrapolated phase (stop-and-drop 

approach) 

2)the incremental treatment effect stays the 

same as during the observed phase 

3)the initial treatment effect fades out in the 

long term. 
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 CHEC-Extended 

question 

Guidelines to support the value judgement Specific guidelines for the models 

 

A cost-effectiveness plane should be displayed. The acceptability curve should be presented to 

show the probability that the treatment is cost-effective, given varying theoretical threshold 

values for the cost-effectiveness ratio.(Cleemput et al.) 

17. Do the conclusions 

follow from the data 

reported? 

Do the authors interpret their results cautiously and are their conclusions justified by the data. 

 

Do the authors critically discuss the quality of health economic evidence considering the study 

limitations and uncertainties? 

 

18. Does the study 

discuss the 

generalizability of the 

results to other 

settings and 

patient/client 

groups? 

This can be done by being explicit about the viewpoint of analysis and by indicating how 

particular costs and outcomes vary by location, setting, patient population, care provider, etc. 

 

Generalisability refers to applicability of the results to other populations (e.g. non-trial 

populations with different baseline risk). Transferability refers to the applicability of the results 

from other countries. These two aspects should be assessed separately. (Cleemput et al.) 

 

19. Does the article 

indicate that there is 

no potential conflict 

of interest of study 

researcher(s) and 

funder(s)? 

If an external agency finances the study, a statement should explicitly be given about who 

finances the study to guarantee transparency in the relationship between the sponsor and the 

researcher. Whenever a potential conflict of interest is possible a declaration should be given of 

‘competing interest’. 
 

No value judgment implied.  

 

20. Are ethical and 

distributional issues 

discussed 

appropriately? 

Does the article notes ethical aspects and elaborates on the characteristics of the population 

experiencing the disease or the intervention (young, old, poor, wealthy) and how this may have 

distributional implications. 

 

The morally relevant issues and moral conflicts related to implementing or not implementing the 

technology have to be synthesized and reported. This includes potential impact on the traditional 

values such as human equality, autonomy, dignity, the principles of solidarity and justice etc. 

Summarizing the benefits and harms of introducing/ refraining from the technology for different 

groups of stakeholders, such as patients, families, care providers, society etc. might be 

appropriate. The ethical analysis should allow a judgment on their transferability. (Adapted from 

The HTA Core Model) 
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Supplementary material 3. Risk of bias assessment of costing studies using a modified 

version of the Consensus Health Economic Criteria List (CHEC-list) 
 

 Modified CHEC-list Guidelines to support the value judgement 

1. Is the study population 

clearly described? 

The study population should be described in terms of geography, patient characteristics such as age, sex, ethnicity (Higgins et al.), co-

morbid conditions, and disease stage/previous treatments, each of which should be appropriate to the decision problem. (Caro et al.)  

2. Are competing alternatives 

clearly described? 

The choice of the comparator(s) should always be justified. The comparator should be the most cost-effective alternative intervention 

currently available. The competing alternatives should be clearly defined in terms of frequency, component services, dose or intensity, 

duration, and any variations required for target subgroups. 

3. Is a well-defined research 

question posed in 

answerable form? 

The research question should specify the type of population (participants), type of interventions (and comparisons), the type of 

outcomes and the type of study that was performed (Higgins et al.)  

4. Is the actual perspective 

chosen appropriate? 

The perspective of the analysis should be stated and defined. Analyses which take a perspective narrower than the societal perspective 

should report and justify the included and excluded outcomes. (Caro et al.)  

5. Are all important and 

relevant costs for each 

alternative identified? 

The identification of costs should be consistent with the chosen perspective and the assessed area of disease and treatments. For the 

perspective of the health care payer, at least all direct health care costs associated with or influenced by the competing alternatives 

must be included. For the societal perspective, also direct and indirect costs outside the health care sector, such as productivity loss, 

should be included. (adapted from Cleemput et al.)  
 

6. Are all costs measured 

appropriately in physical 

units? 

Validated sources should be used for the measurement of the resource – and material use, such as observations from clinical trials, 

prospective observational studies, databases and patient charts, or derived from literature. If derived from literature or studies from 

other countries, resource use estimates should be validated for the local context. (Cleemput et al.) 

7. Are costs valued 

appropriately? 

All costs should be expressed in values by using prices of a particular year indicated in the study. (adapted from Cleemput et al.) 

Adjustment for inflation should be based on the Consumer Price Index (CPI) or its health-care component. The method of choice for 

making adjustments across countries is to use purchasing power parity. However, a simple currency conversion would be appropriate if 

there is an international market for an input at a fixed price. (Weinstein et al.)  

8. Does the article provide a 

breakdown of the costs and 

report costs for each item 

separately? 

 

Authors should report: 

-the list of items that contributed to the total costs 

-the costs of each of the items contributing to the total costs 
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9. Is an incremental analysis of 

costs of alternatives 

performed? 

The difference in all relevant costs associated with the alternative treatments should be calculated. Consistency in the perspective and 

the time horizon should thereby be pursued.  

et al.)  

10. Are all future costs 

discounted appropriately?  

The method for discounting costs to present value should be stated and justified. (Weinstein et al.)  

11. Are all important variables, 

whose values are uncertain, 

appropriately subjected to 

sensitivity analysis? 

Uncertainty should be analysed using appropriate statistical techniques.  

For within-trial economic evaluations and costing studies:  

 _The sample uncertainty should be presented through deterministic sensitivity analysis methods (point estimate and range).  

_Methodological uncertainty coming from the analytical methods chosen such as the discount rate/ missed data imputation etc. should 

be handled by one-way sensitivity analyses.  

 

The incremental costs and incremental outcomes should be presented with the 95% confidence or credibility interval. (Adapted from 

Cleemput et al.)  

12. Do the conclusions follow 

from the data reported? 

Do the authors critically discuss the quality of health economic evidence considering the study limitations and uncertainties?  

 

13. Does the study discuss the 

generalizability of the results 

to other settings and 

patient/client groups? 

Generalisability refers to applicability of the results to other populations (e.g. non-trial populations with different baseline risk). 

Transferability refers to the applicability of the results from other countries. These two aspects should be assessed separately. 

(Cleemput et al.)  

14. Does the article indicate that 

there is no potential conflict 

of interest of study 

researcher(s) and funder(s)? 

No value judgment implied.  

 

15. Are ethical and distributional 

issues discussed 

appropriately? 

The morally relevant issues and moral conflicts related to implementing or not implementing the technology have to be synthesized 

and reported. This includes potential impact on the traditional values such as human equality, autonomy, dignity, the principles of 

solidarity and justice etc. Summarizing the benefits and harms of introducing/ refraining from the technology for different groups of 

stakeholders, such as patients, families, care providers, society etc. might be appropriate. The ethical analysis should allow a judgment 

on their transferability. (adapted from The HTA Core Model)  
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Supplementary material 4. GRADE style rating for model-based economic evaluation of fall 

prevention exercise programs 
 Table G.1. Certainty of evidence of included economic models 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1; No = 0 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1; No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1; No = 0 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
Yes = 1; No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1; No = 0 CHEC Q19 

Rating for domain POOR/FAIR/ GOOD 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1; No = 0 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

Yes = 1; No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1; No = 0 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1; No = 0 CHEC Q13 

Rating for domain POOR/FAIR/ GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1; No = 0 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1; No = 0 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1; No = 0 CHEC Q7 
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Domain Questions and sub-questions Response Notes 

4. Are all important and relevant costs for each alternative 

identified? 
Yes = 1; No = 0 CHEC Q8 

5. Are all costs measured appropriately in physical units? Yes = 1; No = 0 CHEC Q9 

6. Are costs valued appropriately? Yes = 1; No = 0 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1; No = 0 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1; No = 0 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
Yes = 1; No = 0 CHEC Q16 

Rating for domain POOR/FAIR/ GOOD 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

Yes = 1; No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

Yes = 1; No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1; No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

Yes = 1; No = 0 CHEC Q20 

Rating for domain POOR/FAIR/ GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1; No = 0 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1; No = 0 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1; No = 0 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1; No = 0 Based on PICOS specific to the question of 

interest 

Rating for domain POOR/FAIR/ GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 
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Table G.2. Overall judgement of certainty of each economic model for WHO decision-making 

 

Level of certainty Definition How it is derived 

HIGH We are confident that the outputs from the model 

are reliable for decision-making 

All domains in Table 1 are rated Good 

MODERATE The outputs from the model are likely to be 

reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction 

of the cost-effectiveness of the intervention 

All domains in Table 1 are rated Fair or higher 

LOW We have limited confidence that the outputs from 

the model are reliable for decision-making 

One domain in Table 1 is rated Poor but all other domains are rated Fair or Good 

VERY LOW We have very little confidence that the outputs 

from the model are reliable for decision-making 

More than one domain in Table 1 is rated Poor 
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Supplementary material 5. GRADE style rating for trial-based economic evaluations of fall 

prevention exercise programs 
 

Table H.1 Certainty of evidence of included trial-based analyses 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1; No = 0 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1; No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1; No = 0 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1; No = 0 CHEC Q19 

Rating for domain 
POOR/FAIR/ GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1; No = 0 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1; No = 0 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1; No = 0  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1; No = 0 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1; No = 0 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1; No = 0 Supplementary table 1 

Rating for domain 
POOR/FAIR/ GOOD 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 
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Domain Questions and sub-questions Response Notes 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1; No = 0 CHEC Q4 

2. Is the actual perspective chosen appropriate? Yes = 1; No = 0 CHEC Q7 

3. Are all important and relevant costs for each alternative included? Yes = 1; No = 0 CHEC Q8 

4. Are all costs measured appropriately in physical units? Yes = 1; No = 0 CHEC Q9 

5. Are costs valued appropriately? Yes = 1; No = 0 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1; No = 0 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1; No = 0 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
Yes = 1; No = 0 CHEC Q16 

Rating for domain 
POOR/FAIR/ GOOD 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

Yes = 1; No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

Yes = 1; No = 0 Table 3 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1; No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? Yes = 1; No = 0 CHEC Q20 

Rating for domain 
POOR/FAIR/ GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1; No = 0 Based on PICOS specific to 

the question of interest 
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Domain Questions and sub-questions Response Notes 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1; No = 0 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1; No = 0 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1; No = 0 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? Yes = 1; No = 0 Based on NICE 

recommendations 

Rating for domain 

POOR (not applicable) /FAIR 

(partially applicable)/ GOOD 

(directly applicable) 

0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

 

Table G.2. Overall judgement of certainty of each trial-based economic evaluation for WHO decision-making 

 

Level of certainty Definition How it is derived 

HIGH We are confident that the outputs from the economic evaluation are reliable 

for decision-making 

All domains in Table 1 are rated Good 

MODERATE The outputs from the economic evaluation are likely to be reliable for decision-

making, but there is a possibility the outputs are not a reliable prediction of 

the cost-effectiveness of the intervention 

All domains in Table 1 are rated Fair or higher 

LOW We have limited confidence that the outputs from the model are reliable for 

decision-making 

One domain in Table 1 is rated Poor but all other domains 

are rated Fair or Good 

VERY LOW We have very little confidence that the outputs from the model are reliable for 

decision-making 

More than one domain in Table 1 is rated Poor 

Reasons to downgrade the overall level of certainty : If serious or very serious concerns exist for any of the above domains the evidence can be downgraded by 

one or two levels. 

Reasons to upgrade the overall level of certainty: if the trial is judged to be at very low risk of bias in Domain B (e.g. well conducted and very large)   
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Supplementary material 6. Records excluded at full-text screening and reasons for exclusion 
Author, Year Reason for exclusion 

Abdulrazaq, S., Oldham, J., Skelton, D. A., O'Neill, T., Munford, L., Gannon, B.,…& Stanmore, E. K. (2017). A prospective 
cohort study measuring cost-benefit analysis of the OTAGO exercise program in community dwelling adults with 

rheumatoid arthritis. BMC Health Services Research, 18(1), 1-9. 

Irrelevant participant population 

(adults aged 18 years or over, 

suffering from rheumatoid arthritis) 

Adams, N., Skelton, D. A., Howel, D., Bailey, C., Lampitt, R., Fouweather, T.,… & Parry, S. W. (2018) Feasibility of trial 
procedures for a randomised controlled trial of a community based group exercise intervention for falls prevention for 

visually impaired older people: the VIOLET study. BMC Geriatrics, 18(1), 1-15.   

Irrelevant study design (feasibility 

trial) 

Agartioglu Kundakci, G., Yilmaz, M., & Sozmen, M. K. (2020). Determination of the costs of falls in the older people 

according to the decision tree model. Archives of Gerontology and Geriatrics, 87, 1-8.  

Irrelevant intervention (non-exercise) 

Akanni, O., Smit, M., Ory, & M.G. (2017). Cost-Effectiveness of a community exercise and nutrition program for older 

adults: Texercise Select. International Journal of Environmental Research and Public Health, 14(5). doi: 

10.3390/ijerph14050545 

Irrelevant intervention 

(multicomponent)  

Albert, S. M., Raviotta, J., Lin, C. J., Edelstein, O., & Smith, K. J. (2016). Cost-effectiveness of a statewide falls prevention 

program in Pennsylvania: Healthy Steps for Older Adults. American Journal of Managed Care, 22(10), 638-644. 

Irrelevant intervention (multifactorial) 

Alhambra-Borras, T., Dura-Ferrandis, E., & Ferrando-Garcia, M. (2019). Effectiveness and estimation of cost-effectiveness 

of a group-based multicomponent physical exercise program on risk of falling and frailty in community-dwelling older 

adults. International Journal of Environmental Research & Public Health, 16(12), 1-15.  

Irrelevant outcome (risk of falling and 

fear of falling) 

Anokye, N.K., Lord, J., & Fox-Rushby, J. (2014). Is brief advice in primary care a cost-effective way to promote physical 

activity? British Jounral of Sports Medicine, 48(3), 202-206. doi: 10.1136/bjsports-2013-092897.  

Irrelevant population (not focused on 

older people) 

Apostolo, J., Cooke, R., Bobrowicz-Campos, E., Santana, S., Marcucci, M., Cano, A.,… & Holland, C. (2016). Effectiveness of 

the interventions in preventing the progression of pre-frailty and frailty in older adults: A systematic review protocol. JBI 

Database of Systematic Reviews and Implementation Reports, 14(1), 4-19.  

Irrelevant study design (systematic 

review protocol) 

Aranda-Reneo, I., Albornos-Munoz, L., Rich-Ruiz, M., Cidoncha-Moreno, M. A., Pastor-Lopez, A., Moreno-Casbas, T., & 

Otago Project Working Group. (2021). Cost-Effectiveness of an Exercise Programme That Provided Group or Individual 

Training to Reduce the Fall Risk in Healthy Community-Dwelling People Aged 65-80: A Secondary Data Analysis. 

Healthcare, 9(6), 10. doi: 10.3390/healthcare9060714.  

Irrelevant comparator (no inactive 

control) 

Arellano, V. (2001). Adding fitness to the long-term care mix. Provider, 27(5), 37-28.  Irrelevant study design (non-

intervention) 

Assantachai, P., Chatthanawaree, W., Thamlikitkul, V., Praditsuwan, R., & Pisalsarakij, D. (2002). Strategy to prevent falls 

in the Thai elderly: a controlled study integrated health research program for the Thai elderly. Journal of the Medical 

Irrelevant intervention (non-exercise) 
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Author, Year Reason for exclusion 

Association of Thailand, 85(2), 215-222.  

Bajwa, R. K., Goldberg, S. E., Van Der Wardt, V., Burgon, C., Di Lorito, C., Godfrey, M.,…& Harwood, R.H. (2019). A 
randomised controlled trial of an exercise intervention promoting activity, independence and stability in older adults 

with mild cognitive impairment and early dementia (PrAISED) - A Protocol. Trials, 20(1), 1-11. 

Irrelevant study design (RCT protocol) 

Balzer, K., Bremer, M., Schramm, S., Luhmann, D., & Raspe, H. (2012). Falls prevention for the elderly. GMS Health 

Technology Assessment, 8, 1-18.  

Irrelevant study design (review) 

 

Barry, E., Laffoy, M., Matthews, E., Carey, D. (2001). Preventing accidental falls among older people in long stay units. 

Irish Medical Journal, 94(6), 172-176.  

Irrelevant intervention (non-exercise) 

 

Bates, A., Furber, S., Tiedemann, A., Ginn, K., van den Dolder, P., Howard, K.,…& Sherrington, C. (2018). Trial Protocol: 
Home-based exercise programs to prevent falls and upper limb dysfunction among community-dwelling older people: 

study protocol for the BEST (Balance Exercise Strength Training) at Home randomised, controlled trial. Journal of 

Physiotherapy, 64(2), 121.  

Irrelevant study design (protocol) 

Beard, J., Rowell, D., Scott, D., van Beurden, E., Barnett, L.,…& Newman, B. (2006). Economic analysis of a community-

based falls prevention program. Public Health, 120(8), 742-751.  

Irrelevant intervention (non-exercise) 

Becker, C., Walter-Jung, B., Scapan, K., Kron, M., & Nikolaus, T. (1997). Effectiveness of multi-factorial intervention for 

reducing falls with proximal femoral fractures in homes for the aged and nursing homes. Goals and study design of a 

population-based study. Zeitschrift fur Gerontologie und Geriatrie, 30(4), 293-297.  

Irrelevant study design (protocol)  

Bolton, L. (2019). Preventing fall injury. Wounds, 31(10), 269-271.  Irrelevant study design (evidence 

review)  

Bray Jenkyn, K., Hoch, J. S., & Speechley, M.(2012). How much are we willing to pay to prevent a fall? Cost-effectiveness 

of a multifactorial falls prevention program for community-dwelling older adults. Canadian Journal on Aging, 31(20), 

121-137.  

Irrelevant intervention (multifactorial)  

Breysse, J., Dixon, S., Wilson, J., & Szanton, S. (2022). Aging Gracefully in Place: An Evaluation of the Capability of the 

CAPABLE Approach. Journal of Applied Gerontology, 41(3), 718-728.  doi: 10.1177/07334648211042606.  

Irrelevant outcome (did not 

investigate falls)  

Bruce, J., Hossain, A., Lall, R., Withers, E. J., Finnegan, S., Underwood, M., Ji, C.,…& Lamb, S. E. (2021). Fall prevention 

interventions in primary care to reduce fractures and falls in people aged 70 years and over: the PreFIT three-arm cluster 

RCT. Health Technology Assessment, 25(34), 1-114. doi: 10.3310/hta25340 

Irrelevant intervention (intervention 

involved advice and screening)  

Bruce, J., Lall, R., Withers, E. J., Finnegan, S., Underwood, M., Hulme, C.,… & Lamb, S.E. (2016). A cluster randomised 
controlled trial of advice, exercise or multifactorial assessment to prevent falls and fractures in community-dwelling 

older adults: Protocol for the prevention of falls injury trial (PreFIT). BMJ Open, 6, 1-11.  

Irrelevant study design (protocol)  

Bruce, J., Ralhan, S., Sheridan, R., Westacott, K., Withers, E., Finnegan, S.,… & Lamb, S.E. (2017). The design and 
development of a complex multifactorial falls assessment intervention for falls prevention: The Prevention of Falls Injury 

Irrelevant study design (RCT with full 

results yet to be published)  
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Author, Year Reason for exclusion 

Trial (PreFIT). BMC Geriatrics, 17(1), 1-13.  

Burtscher, M. (1995). Reducing the risk of falls among the elderly. The New England Journal of Medicine, 332(4), 268-269.  Irrelevant study design (letter to the 

editor)  

Canadian Agency for Drugs and Technologies in Health. Fall prevention strategies for adults in outpatient programs: 

Clinical evidence and guidelines. https://www.cadth.ca/media/pdf/htis/may-

2014/RB0677%20Community%20Fall%20Prevention%20Final.pdf 

Irrelevant study design (review)  

Campbell, A.J., Robertson, M.C., La Grow, S.J, Kerse, N.M., Sanderson, G.F., Jacobs, R.J.,...& Hale, L.A. (2005). Randomised 

controlled trial of prevention of falls in people aged≥75 with severe visual impairment: the VIP trial. BMJ, 331(7520), 1-8. 

Other (economic evaluation planned 

but did not report information on 

costs for exercise program) 

Campbell, A. J. & Robertson, M. C. (2007). Rethinking individual and community fall prevention strategies: a meta-

regression comparing single and multifactorial interventions. Age & Ageing, 36(6), 656-662.  

Irrelevant study design (no economic 

evaluation) 

Campbell, A. J. & Robertson, M. C. (2010). Comprehensive approach to fall prevention on a national level: New Zealand. 

Clinics in Geriatric Medicine, 26(4), 719-731.  

Irrelevant study design (review) 

Canning, C. G., Farag, I., Sherrington, C., Lord, S. R., Close, J. C. T., Howard, K.,… & Fung, V.S.C. (2015). Minimally-

supervised exercise is effective and cost-saving in reducing falls in people with mild, but not more severe Parkinson's 

disease. Physiotherapy (United Kingdom), 1, 199.  

Duplicate 

Carlos-vivas, J., Perez-gomez, J.; Delgado-gil, S.; Campos-lopez, J. C.; Granado-sanchez, M.; Rojo-ramos, J.,… & Adsuar, 

J.C. (2020). Cost-effectiveness of "tele-square step exercise" for falls prevention in fibromyalgia patients: A study 

protocol. International Journal of Environmental Research and Public Health, 17(3), 1-16.  

Irrelevant study design (protocol)  

Chamitava, L., Di Gennaro, G., Cazzoletti, L., Mosci, D., & Zanolin, M. E. (2017). Cost-effectiveness evaluation of a care 

bundle intervention for preventing falls among Italian aged inpatients in a stepped-wedge cluster randomized controlled 

trial. Value in Health, 9, A534.  

Irrelevant intervention (multifactorial)  

 

 

Church, J., Goodall, S., Norman, R., & Haas, M. (2012). The cost-effectiveness of falls prevention interventions for older 

community-dwelling Australians. Australian and New Zealand Journal of Public Health, 36,241-248.  

Duplicate  

Church, J., Goodall, S., Norman, R., & Haas, M. (2011). An economic evaluation of community and residential aged care 

falls prevention strategies in NSW. NSW Public Health Bull, 22(3-4), 60-68.  

(Included for community but excluded 

for aged care facility due to outcomes 

for exercise not being reported)  

Church, J., Haas, M., & Goodall, S. (2015). Cost effectiveness of falls and injury prevention strategies for older adults 

living in residential aged care facilities. Pharmacoeconomics, 33(12), 1301-1310.  

Irrelevant intervention (non-exercise)  

Close, J. C., Lord, S. L., Menz, H. B., & Sherrington, C. (2005). What is the role of falls? Best Practice & Research in Clinical 

Rheumatology, 19(6), 913-915.  

Irrelevant study design (no economic 

evaluation)  

Cockayne, S., Adamson, J., Corbacho Martin, B., Fairhurst, C., Hewitt, C., Hicks, K.,… & Torgerson, D. (2014). The REFORM Irrelevant study design (protocol)  
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Author, Year Reason for exclusion 

study protocol: a cohort randomised controlled trial of a multifaceted podiatry intervention for the prevention of falls in 

older people. BMJ Open, 4(12), 1-11.  

Cockayne, S., Rodgers, S., Green, L., Fairhurst, C., Adamson, J., Scantlebury, A.,… & Torgerson, D.J. (2017). Clinical 
effectiveness and cost-effectiveness of a multifaceted podiatry intervention for falls prevention in older people: a 

multicentre cohort randomised controlled trial (the REducing Falls with ORthoses and a Multifaceted podiatry 

intervention trial). Health Technology Assessment (Winchester, England), 21(24), 1-198.  

Irrelevant intervention (multifactorial)  

Comans, T., Brauer, S., Haines, T. (2009). A break-even analysis of a community rehabilitation falls prevention service. 

Australian & New Zealand Journal of Public Health, 33(3), 240-245.  

Irrelevant study design (break-even 

analysis)  

Corbacho, B., Cockayne, S.,  Fairhurst, C., Hewitt, C. E., Hicks, K., Kenan, A. M.,…& Torgerson, D. (2018). Cost-

effectiveness of a multifaceted podiatry intervention for the prevention of falls in older people: the REducing Falls with 

Orthoses and a Multifaceted Podiatry Intervention Trial Findings. Gerontology, 64(5), 503-512.  

Irrelevant intervention (multifactorial)  

Davis, J.C., Marra, C.A., Robertson, M.C., Khan, K.M. & Najafzadeh, M. (2011). Economic evaluation of dose-response 

resistance training in older women: a cost-effectiveness and cost-utility analysis. Osteoporosis Interventional, 22(5), 

1355-1366.  

Irrelevant comparator (active control)  

Davis, J. C., Robertson, M. C., Ashe, M. C., Liu-Ambrose, T., Khan, K. M., & Marra, C. A. (2010). Does a home-based 

strength and balance program in people aged > or =80 years provide the best value for money to prevent falls? A 

systematic review of economic evaluations of falls prevention interventions. British Journal of Sports Medicine, 44(2), 80-

89.  

Irrelevant study design (review) 

Day, L., Fildes, B., Gordon, I., Fitzharris, M., Flamer, H., & Lord, S. (2002). Randomised factorial trial of falls prevention 

among older people living in their own homes. BMJ, 325(7356), 1-6.  

Irrelevant study design (no economic 

evaluation)  

de Souto Barreto, P.; Denormandie, P.; Lepage, B.; Armaingaud, D.; Rapp, T.; Chauvin, P.,…& Rolland, Y. (2016). Effects of 

a long-term exercise program on functional ability in people with dementia living in nursing homes: Research protocol of 

the LEDEN study, a cluster randomised controlled trial. Contemporary Clinical Trials, 47, 289-295.  

Irrelevant study design (protocol) 

Dejaeger, E., Geeraerts, A., Coussement, J., & Milisen, K. (2008). Prevention of accidental falls of the elderly at home: a 

cost effective intervention? Tijdschrift voor Gerontologie en Geriatrie, 39(5), 164-167.  

Irrelevant study design (review)  

Delbaere, K., Valenzuela, T., Woodbury, A., Davies, T., Yeong, J., Steffens, D.,…  Lord, S.R. (2015). Evaluating the 

effectiveness of a home-based exercise programme delivered through a tablet computer for preventing falls in older 

community-dwelling people over 2 years: Study protocol for the Standing Tall randomised controlled trial. BMJ Open, 5, 

1-10.  

Irrelevant study design (protocol) 

Deverall, E., Kvizhinadze, G., Pega, F., Blakely, T. & Wilson, N. (2018). Exercise programmes to prevent falls among older 

adults: modelling health gain, cost-utility and equity impacts. Injury Prevention, 25(4), 258-263.  

Duplicate 

de Vries, N. M., Staal, J. B., van der Wees, P. J., Adang, E. M. M., Akkermans, R., Rikkert, M.,…& Nijhuis-van der Sanden, Irrelevant outcome (did not 
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Author, Year Reason for exclusion 

M. W. G. (2016). Patient-centred physical therapy is (cost-) effective in increasing physical activity and reducing frailty in 

older adults with mobility problems: a randomized controlled trial with 6months follow-up. Journal of Cachexia 

Sarcopenia and Muscle, 7(4), 422-435. doi: 10.1002/jcsm.12091.  

investigate falls) 

Evers, S.M.A.A., Dorresteijn, T.A., Wijnen, B.F.M., van Haastregt, J.C.M., Kempen, G.I.J.M., & Zijlstra, G.A.R. (2020). 

Economic evaluation of a home-based programme to reduce concerns about falls in frail, independently-living older 

peopleExpert Review of Pharmacoeconmics and Outcomes Research, 20(6), 641-651.  

Irrelevant intervention (multifactorial) 

Farag, I., Sherrington, C., Hayes, A., Canning, C.G., Lord, S.R., Close, J.C.T.,…& Howard, K. (2016). Economic evaluation of a 

falls prevention exercise program among people With Parkinson's disease. Movement Disorders, 31(1), 53-61.  

Duplicate  

Farag, I., Howards, K., Hayes, A.J., Ferreira, M.L., Lord, S.R., Close, J.T.,…& Sherrington, C. (2015). Cost-effectiveness of a 

Home-Exercise Program Among Older People After Hospitalization. Journal of the American Medical Directors 

Association, 16(6), 490-496.  

Duplicate  

Farag, I., Howard, K., Ferreira, M. L., Sherrington, C. (2015). Economic modelling of a public health programme for fall 

prevention. Age & Ageing, 44(3), 409-414.  

Irrelevant intervention (multifactorial)  

Farag, I., Howard, K., Hayes, A., Canning, C. G., Fung, V. S. C., & Sherrington, C. (2014). Exercise for falls prevention in 

Parkinson's disease: A costeffectiveness analysis. Movement Disorders, 1, S237.  

Irrelevant publication type (poster of 

study)  

Fletcher, E., Goodwin, V.A., Richards, S.H., Campbell, J.L., & Taylor, R.S. (2012). An exercise intervention to prevent falls 

in Parkinson's: an economic evaluation. BMC Health Services Research, 12(1), 1-9. 

Duplicate  

Franklin, M.; Hunter, R. M. (2020). A modelling-based economic evaluation of primary-care-based fall-risk screening 

followed by fall-prevention intervention: A cohort-based Markov model stratified by older age groups. Age & Ageing, 

49(1), 57-66.  

Irrelevant intervention (multifactorial)  

Frick, K.D., Kung, J.Y., Parrish, J.M, & Narrett, M.J. (2010). Evaluating the cost-effectiveness of fall prevention programs 

that reduce fall-related hip fractures in older adults. Journal of the American Geriatrics Society, 58(1), 136-141.  

Duplicate  

Galbraith, J. G., Butler, J. S., Memon, A. R., Dolan, M. A., & Harty, J. A. (2011). Cost analysis of a falls-prevention program 

in an orthopaedic setting. Clinical Orthopaedics & Related Research, 469(12), 3462-3468.  

Irrelevant intervention (multifactorial) 

Gardner, M. M., Robertson, M. C., & Campbell, A. J. (2000). Exercise in preventing falls and fall related injuries in older 

people: a review of randomised controlled trials. British Journal of Sports Medicine, 34(1), 7-17.  

Irrelevant study design (no economic 

evaluation)  

Ghimire, E., Colligan, E. M., Howell, B., Perlroth, D., Marrufo, G., Rusev, E., & Packard, M. (2015). Effects of a community-

based fall management program on medicare cost savings. American Journal of Preventive Medicine, 49(6), 109-116.  

Irrelevant intervention 

(multicomponent)  

Gottschalk, S., Konig, H. H., Schwenk, M., Nerz, C., Becker, C., Klenk, J., Jansen, C. P., & Dams, J. (2021). Cost-Effectiveness 

of a group vs individually delivered exercise program in community-dwelling persons aged >=70 years. Journal of the 

American Medical Directors Association, 23(5), 736-742. doi: 10.1016/j.jamda.2021.08.041.  

Irrelevant comparator (compared 

individual vs. group program) 

Greubel, D. L., Stokesberry, C., & Jelley, M. J. (2002). Preventing costly falls in long-term care. Nurse Practitioner, 27(3), Irrelevant publication type (generic 
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Author, Year Reason for exclusion 

83-85.  article)  

Haines, T., Kuys, S. S., Morrison, G., Clarke, J., & Bew, P. (2009). Cost-effectiveness analysis of screening for risk of in-

hospital falls using physiotherapist clinical judgement. Medical Care, 47(4), 448-456.  

Irrelevant intervention (non-exercise)  

Hanley, A., Silke, C., & Murphy, J. (2011). Community-based health efforts for the prevention of falls in the elderly. 

Clinical Interventions In Aging, 6, 19-25.  

Irrelevant study design (review)  

Hayward-Giles, S. & Palma, S. (2015). A UK approach to using economic modelling to support service improvement and 

cost reduction: A falls prevention example. Physiotherapy (United Kingdom), 1, eS549-550.  

Irrelevant publication type 

(conference poster) 

Heinrich, S., Rapp, K., Rissmann, U., Konig, H. H., & Becker, C. (2015). Effectiveness and Cost-Effectiveness of a 

Multifactorial Fall Prevention Programme in Nursing Homes in a Real-World Setting. Gesundheitswesen, 77, S107-108.  

Irrelevant intervention (multifactorial)  

Heinrich, S., Rapp, K., Stuhldreher, N., Rissmann, U., Becker, C., & Konig, H. H. (2013). Cost-effectiveness of a 

multifactorial fall prevention program in nursing homes. Osteoporosis International, 24(4), 1215-1223.  

Irrelevant intervention (multifactorial)  

Heinrich, S., Weigelt, I., Rapp, K., Becker, C., Rissmann, U., Konig, H. H. (2012). Fall and fracture prevention based on the 

National Expert Standard. Implementation and costs in a real world setting in nursing homes. Zeitschrift fur Gerontologie 

und Geriatrie, 45(2), 128-137.  

Irrelevant intervention (multifactorial) 

Hendriks, M.R.C., Everis, S.M.A.A., Bleijilevens, M.H.C., van Haastregt, J.C.M., Crebolder, H.F.J.M., & van Eijk, J.T.M. 

(2008). Cost-effectiveness of a multidisciplinary fall prevention program in community-dwelling elderly people: a 

randomized controlled trial. International Journal of Technology Assessment in Health Care, 24(2), 193-202.  

Irrelevant intervention (multifactorial) 

Howland, J., Shankar, K. N., Peterson, E. W., & Taylor, A. A. (2015). Savings in acute care costs if all older adults treated 

for fall-related injuries completed matter of balance. Injury Epidemiology, 2(1), 1-7.  

Irrelevant outcome (averted payments 

by third-party insurers) 

Iliffe, S., Kendrick, D., Morris, R., Skelton, D., Gage, H., Dinan, S., …& Masud, T. (2010). Multi-centre cluster randomised 

trial comparing a community group exercise programme with home based exercise with usual care for people aged 65 

and over in primary care: Protocol of the ProAct 65+ trial. Trials, 11, 1-12.  

Irrelevant study design (protocol) 

Isaranuwatchai, W., Perdrizet, J., Markle-Reid, M., & Hoch, J. S. (2017). Cost-effectiveness analysis of a multifactorial fall 

prevention intervention in older home care clients at risk for falling. BMC Geriatrics, 17(1), 1-7.  

Irrelevant intervention (multifactorial)  

Jansen, C. P., Nerz, C., Kramer, F., Labudek, S., Klenk, J., Dams, J.,…& Schwenk, M. (2018). Comparison of a group-

delivered and individually delivered lifestyle-integrated functional exercise (LiFE) program in older persons: a randomized 

noninferiority trial. BMC Geriatrics, 18(1), 1-14.  

Irrelevant comparator (active control) 

Johansson, P., Sadigh, S., Tillgren, P., Rehnberg, C. (2008). Non-pharmaceutical prevention of hip fractures: a cost-

effectiveness analysis of a community-based elderly safety promotion program in Sweden. Cost Effectiveness and 

Resource Allocation, 11, 1-12.  

Irrelevant intervention (multifactorial)  

Kanari, Y. & Yasumura, S. (2002). A review of intervention studies for prevention of falls in older people. Japanese Journal 

of Public Health, 49(4), 287-304.  

Irrelevant study design (review) 
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Author, Year Reason for exclusion 

Kemmler, W., von Stengel, S., Engelke, K., Haberle, L., & Kalender, W. A. (2010). Exercise effects on bone mineral density, 

falls, coronary risk factors, and health care costs in older women. Archives of Internal Medicine, 170(2), 179-185.  

Duplicate 

Keogh, J. W., Henwood, T., Gardiner, P., Tuckett, A., Hodgkinson, B., & Rouse, K. (2017). Examining evidence based 

resistance plus balance training in community-dwelling older adults with complex health care needs: Trial protocol for 

the Muscling Up Against Disability project. Archives of Gerontology & Geriatrics, 68, 97-105.  

Irrelevant study design (protocol)  

Kwon, J., Squires, H., Franklin, M., Lee, Y., & Young, T. (2022). Economic models of community-based falls prevention: a 

systematic review with subsequent commissioning and methodological recommendations. BMC Health Services 

Research, 22(1):316. doi: 10.1186/s12913-022-07647-6.  

Irrelevant study design (review) 

Kwon, J., Squires, H., Franklin, M., Lee, Y., Young, T. (2022). Economic evaluation of community-based falls prevention 

interventions for older populations: a systematic methodological overview of systematic reviews. BMC Health Services 

Research, 22(1):401. doi: 10.1186/s12913-022-07764-2.  

Irrelevant study design (review) 

Lamb, S. E., Bruce, J., Hossain, A., Ji, C., Longo, R., & Lall, R.,… & Underwood, M. (2020). Screening and intervention to 
prevent falls and fractures in older people. New England Journal of Medicine, 383(19), 1848-1859.  

Irrelevant intervention (multifactorial)  

Li, F. & Harmer, P. (2015). Economic Evaluation of a Tai Ji Quan Intervention to Reduce Falls in People With Parkinson 

Disease, Oregon, 2008-2011. Preventing Chronic Disease, 12, 1-9.  

Duplicate 

Li, F., Harmer, P., Eckstrom, E., Fitzgerald, K., Akers, L., Chou, L.,…& Winters, K. (2019). Cost-effectiveness of a therapeutic 

tai ji quan fall prevention intervention for older adults at high risk of falling. Journals of Gerontology: Medical Sciences, 

74(9), 1504-1510.  

Duplicate 

Li, F. & Harmer, P. (2013). Tai Chi training to reduce falls in patients with Parkinson's disease - A cost-effectiveness 

analysis. Movement Disorders, 1, S104. 

Duplicate 

Liu-Ambrose, T., Davis, J. C., Hsu, C. L., Gomez, C., Vertes, K., Marra, C.,…  Dian, L. (2015). Action seniors! - secondary falls 

prevention in community-dwelling senior fallers: study protocol for a randomized controlled trial. Trials, 16(1), 1-9.  

Irrelevant study design (protocol)  

LoGerfo, J. P.& Rubenstein, L. Z. (2003). Preventing falls in elderly persons. New England Journal of Medicine, 348(18), 

1816-1818.  

Irrelevant publication type (letter to 

the editor) 

Macpherson- Packard, S., Macfie, B., & Bate, L. (2015). Keeping the elderly on their feet. Nursing New Zealand, 21(10), 

16-17.  

Irrelevant publication type (industry 

report)  

Matchar, D.B., Eom, K., Duncan, P.W., Lee, M., Sim, R., Sivapragasam, N.R.,…& Ong, M.E.H. (2019). A cost-effectiveness 

analysis of a randomized control trial of a tailored, multifactorial program to prevent falls among the community-

dwelling elderly. Archives of Physical Medicine & Rehabilitation, 100(1), 1-8.  

Irrelevant intervention (multifactorial)  

Medical Advisory Secretariat (2008). Prevention of falls and fall-related injuries in community-dwelling seniors: an 

evidence-based analysis. Ontario Health Technology Assessment Series, 8(2), 1-78.  

Irrelevant study design (review)  

Merom, D., Cumming, R., Mathieu, E., Anstey, K. J., Rissel, C., Simpson, J. M.,…& Lord, S.R. (2013). Can social dancing Irrelevant study design (protocol)  
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prevent falls in older adults? a protocol of the Dance, Aging, Cognition, Economics (DAnCE) fall prevention randomised 

controlled trial. BMC Public Health, 13, 1-9.  

Milat, A. J. & Lord, S. R. (2011). Falls prevention in NSW: a big issue requiring sustained research, policy and practice 

initiatives. New South Wales Public Health Bulletin, 22(3), 41-42. 

Irrelevant publication type (bulletin)  

Mills, K.M, Sandler,S., Peterson, K. & Pang, L. (2018). An economic evaluation of preventing falls using a new exercise 

program in institutionalized elderly. Journal of Physical Activity & Health, 15(6), 397-402.  

Other (contamination of intervention) 

Mori, T., Cranndall, C.J. & Ganz, D.A. (2017). Cost-effectiveness of combined oral bisphosphonate therapy and falls 

prevention exercise for fracture prevention in the USA. Osteoporosis International, 28(2), 585-595.  

Duplicate  

Morris, M. E., Martin, C., McGinley, J. L., Huxham, F. E., Menz, H. B., Taylor, N. F.,…& Kempster, P. (2012). Protocol for a 
home-based integrated physical therapy program to reduce falls and improve mobility in people with Parkinson's 

disease. BMC Neurology, 12, 1-7.  

Irrelevant study design (protocol) 

Muller, D., Borsi, L., Stracke, C., Stock, S. & Stollenwerk, B. (2015). Cost-effectiveness of a multifactorial fracture 

prevention program for elderly people admitted to nursing homes. European Journal of Health Economics, 16(5), 517-

527.  

Irrelevant intervention (multifactorial)  

Munro, J. F., Nicholl, J. P., Brazier, J. E., Davey, R., & Cochrane, T. (2004). Cost effectiveness of a community based 

exercise programme in over 65 year olds: cluster randomised trial. Journal of Epidemiology and Community Health, 

58(12):1004-1010. doi: 10.1136/jech.2003.014225.  

Irrelevant outcome (did not 

investigate falls) 

Nyman, S. R., Hayward, C., Ingram, W., Thomas, P., Thomas, S., Vassallo, M.,…& Martin, Y. (2018). A randomised 

controlled trial comparing the effectiveness of tai chi alongside usual care with usual care alone on the postural balance 

of community-dwelling people with dementia: protocol for the TACIT trial (TAi ChI for people with demenTia). BMC 

Geriatrics, 18(1), 1-15.  

Irrelevant study design (protocol)  

Olij, B. F., Ophuis, R. H., Polinder, S., van Beeck, E. F., Burdorf, A., Panneman, M. J. M. & Sterke, C. S. (2018). Economic 

Evaluations of Falls Prevention Programs for Older Adults: A Systematic Review. Journal of the American Geriatrics 

Society, 66(11), 2197-2204.  

Irrelevant study design (systematic 

review) 

Page, T. F., Batra, A. & Palmer, R. (2012). Cost analysis of a community-based fall prevention program being delivered in 

South Florida. Family & Community Health, 35(3), 264-270.  

Irrelevant outcome (no incremental 

cost-effectiveness ratio)  

Pahor, M., Guralnik, J. M., Anton, S. D., Ambrosius, W. T., Blair, S. N., Church, T. S.,... & Williamson, J. D. (2020). Impact 

and lessons from the Lifestyle Interventions and Independence for Elders (LIFE) clinical trials of physical activity to 

prevent mobility disability. Journal of the American Geriatrics Society, 68(4):872-881. doi: 10.1111/jgs.16365. 

Irrelevant outcome (did not 

investigate falls)  

Park, A. & McDaid, D. (2010). Assessing the cost-effectiveness of conventional group based exercise and tai chi as 

interventions to reduce the risk of fall-related injuries in older people. Injury Prevention, 16, A218-219. doi: 

10.1136/ip.2010.029215.779.  

Irrelevant comparator (no control 

group) 
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Peeters, G. M., Heymans, M. W., de Vries, O. J., Bouter, L. M., Lips, P., & van Tulder, M. W. (2011). Multifactorial 

evaluation and treatment of persons with a high risk of recurrent falling was not cost-effective. Osteoporosis 

International, 22(7), 2187-2196. 

Irrelevant intervention (multifactorial)  

Piirtola, M., Isoaho, R. & Kivela, S. L. (2003). Physical exercise is an advantageous and effective way to prevent falls and 

injuries due to falls. Duodecim; laaketieteellinen aikakauskirja, 119(7), 599-604.  

Other (article in Finnish) 

Preventing falls in older people. (2015). Royal College of Nursing (Great Britain), 29(34), 19.  Irrelevant study design (clinical 

update) 

Robertson, M. C., Devlin, N., Gardner, M. M., & Campbell, A. J. (2001). Effectiveness and economic evaluation of a nurse 

delivered home exercise programme to prevent falls. 1: Randomized controlled trial. BMJ, 322, 697-701.  

Duplicate   

Robertson, M. C., Devlin, N., Gardner, M. M., & Campbell, A. J. (2001). A home-based, nurse-delivered exercise 

programme reduced falls and serious inquires in people ≥ 80 years of age. Evidence-Based Medicine, 6(6), 182.  

Irrelevant publication type (summary 

of articles)  

Rubenstein, L. Z. (2006). Falls in older people: epidemiology, risk factors and strategies for prevention. Age & Ageing, 

Suppl 2, ii37-41.  

Irrelevant study design (no economic 

evaluation)  

Sach, T. H., Logan, P. A., Coupland, C. A., Gladman, J. R., Sahota, O., Stoner-Hobbs, V.,… Avery, A.J. (2012). Community 

falls prevention for people who call an emergency ambulance after a fall: an economic evaluation alongside a 

randomised controlled trial. Age & Ageing, 41(5), 635-641.  

Irrelevant intervention (non-exercise)  

Schneider, E. C. & Herrera-Venson, A. (2018). Evidence-based falls prevention program participant outcomes: National 

pre/post program results. Journal of the American Geriatrics Society, 66(Suppl 2), S216-217.  

Irrelevant publication type 

(conference poster) 

Scotti, S. (2016). Preventing elderly falls. Ncsl Legisbrief, 24(17), 1-2.  Irrelevant publication type (general 

article)  

Shakeel, S.,, Newhouse, I., Malik, A., & Heckman, G. (2015). Identifying Feasible Physical Activity Programs for Long-Term 

Care Homes in the Ontario Context. Canadian Geriatrics Journal, 18(2), 73-104.  

Irrelevant study design (no economic 

evaluation)  

Sherrington, C., Fairhall, N., Kirkham, C., Clemson, L., Howard, K., Vogler, C.,…& Lord, S.R. (2016). Exercise and fall 
prevention self-management to reduce mobility-related disability and falls after fall-related lower limb fracture in older 

people: protocol for the RESTORE (Recovery Exercises and STepping On afteR fracturE) randomised controlled trial. BMC 

Geriatrics, 16, 1-10.  

Irrelevant study design (protocol)  

Sherrington, C., Lord, S. R., Vogler, C. M., Close, J. C., Howard, K., Dean, C. M.,…& Cummin g, R.G. (2009). Minimising 

disability and falls in older people through a post-hospital exercise program: a protocol for a randomised controlled trial 

and economic evaluation. BMC Geriatrics, 9, 1-7.  

Irrelevant study design (protocol) 

Smith, R.D. & Fordham, R.J. (2001). Economics of fall prevention programs: Evidence and research priorities. Expert 

Review of Pharmacoeconomics and Outcomes Research, 1(1), 59-67.  

Irrelevant study design (review)  

Stanmore, E.K., Mavroeidi, A., de Jong, L.D., Skelton, D.A., Sutton, C., Benedetto, V.,…& Todd, C.  (2019). The Irrelevant comparator (active control)   
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effectiveness and cost-effectiveness of strength and balance Exergames to reduce falls risk for people aged 55 years and 

older in UK assisted living facilities: a multi-centre, cluster randomised controlled trial. BMC Medicine, 17(1), 1-14. 

Stathi, A., Greaves, C. J., Thompson, J. L., Withall, J., Ladlow, P., Taylor, G.,…&  Fox, K. R. (2022). Effect of a physical 
activity and behaviour maintenance programme on functional mobility decline in older adults: the REACT (Retirement in 

Action) randomised controlled trial. The Lancet Public Health, 7(4), e316-326. doi: 10.1016/S2468-2667.  

Irrelevant outcome (did not 

investigate falls)  

Stevens, J. A. & Lee, R. (2018). The potential to reduce falls and avert costs by clinically managing fall risk. American 

Journal of Preventive Medicine, 55(3), 290-297.  

Irrelevant study design (literature 

review) 

Suikkanen, S. A., Soukkio, P. K., Aartolahti, E. M., Kautiainen, H., Kaaria, S. M., Hupli, M. T.,… & Kukkonen-Harjula, K. T. 

(2021). Effects of home-based physical exercise on days at home and cost-effectiveness in pre-frail and frail persons: 

Randomized controlled trial. Journal of the American Medical Directors Association,22(4):773-779. doi: 

10.1016/j.jamda.2020.06.005.  

Irrelevant outcome (did not 

investigate falls)  

Taylor, D., Hale, L., Philip, S., Waters, D., Binns, E., McCracken, H. (2011). A randomised controlled trial investigating the 

effectiveness and cost-effectiveness of Tai Chi as a community based falls prevention intervention. Physiotherapy (United 

Kingdom), 1,  eS1219 

Irrelevant publication type (abstract) 

Taylor, L., Parsons, J., Taylor, D., Binns, E., Lord, S., Edlin, R.,…& Kerse, N. (2020). Evaluating the effects of an exercise 

program (Staying UpRight) for older adults in long-term care on rates of falls: study protocol for a randomised controlled 

trial. Trials, 21(1), 1-11.  

Irrelevant study design (protocol) 

Teresi, J. A., Ramirez, M., Remler, D., Ellis, J., Boratgis, G., Silver, S.,… & Dichter, E. (2013). Comparative effectiveness of 

implementing evidence-based education and best practices in nursing homes: effects on falls, quality-of-life and societal 

costs. International Journal of Nursing Studies, 50(4), 448-463.  

Irrelevant intervention (non-exercise)  

Waterman, H., Ballinger, C., Brundle, C., Chastin, S., Gage, H., Harper, R.,…& Todd, C. (2016). A feasibility study to 
prevent falls in older people who are sight impaired: The VIP2UK randomised controlled trial. Trials, 17(1), 464. doi: 

10.1186/s13063-016-1565-0.  

Wrong intervention (multicomponent)  

Watts, J. J., McGinley, J. L., Huxham, F., Menz, H. B., Iansek, R., Murphy, A. T.,… & Morris, M.E. (2008). Cost effectiveness 

of preventing falls and improving mobility in people with Parkinson disease: protocol for an economic evaluation 

alongside a clinical trial. BMC Geriatrics, 8, 1-8.  

Irrelevant study design (protocol) 

While, A. (2018). Timely intervention can reduce the cost of falls. British Journal of Community Nursing, 23(4), 206. Irrelevant publication type (summary 

article)  

Wichelmann, T. A., Dang, N., Kruchko, D. H., Abdulmujeeb, S., & Ehrenpreis, E. D. (2020). The cost-effectiveness of 

implementing an exercise program for fall and fracture prevention in adults aged 65 and older on proton pump inhibitor 

therapy. American Journal of Gastroenterology, 115, S206.  

Irrelevant publication type (abstract)  

Winser, S. J., Chan, H. T. F., Ho, L., Chung, L. S., Ching, L. T., Felix, T. K. L. & Kannan, P. (2020). Dosage for cost-effective Irrelevant study design (review)  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Author, Year Reason for exclusion 

exercise-based falls prevention programs for older people: A systematic review of economic evaluations. Annals of 

Physical & Rehabilitation Medicine, 63(1), 69-80.  

Wu, S., Keeler, E. B., Rubenstein, L. Z., Maglione, M. A., & Shekelle, P. G. (2010). A cost-effectiveness analysis of a 

proposed national falls prevention program. Clinics in Geriatric Medicine, 26(4), 751-766.  

Irrelevant intervention (multifactorial)  

Yoshida, H., Fujiwara, Y., Amano, H., Kumagai, S., Watanabe, N., Sangyoon, L.,…& Shinkai, S. (2007). Economic evaluation 

of disability prevention programs for community-dwelling elderly secular trend analyses of medical and care expenses 

comparing participants and non-participants in the programs. Japanese Journal of Public Health, 54(3), 156-167.  

Irrelevant intervention 

(multicomponent)  
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Supplementary material 7. Application of the GRADE style rating to assess the certainty of 

each trial-based economic evaluation for WHO decision-making 
 

Studies investigating older adults living in aged care facilities 

 

Davis, 2020: Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 
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Domain Questions and sub-questions Response Notes 

Rating for domain 
GOOD 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

3. Are all important and relevant costs for each alternative included? Yes = 1 CHEC Q8 

4. Are all costs measured appropriately in physical units? No = 0 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

Yes = 1 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 
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Domain Questions and sub-questions Response Notes 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? Yes = 1 Based on NICE 

recommendations 

Rating for domain 
GOOD (directly applicable) 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: MODERATE. The outputs from the economic evaluation are likely to be reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction of the cost-effectiveness of the intervention 
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Robertson, 2001(1): Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 

Rating for domain 
GOOD 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

3. Are all important and relevant costs for each alternative included? No = 0 CHEC Q8 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 
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Domain Questions and sub-questions Response Notes 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

No = 0 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? Yes = 1 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? No = 0 Based on NICE 

recommendations 
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Domain Questions and sub-questions Response Notes 

Rating for domain 
FAIR (partially applicable) 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: MODERATE. The outputs from the economic evaluation are likely to be reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction of the cost-effectiveness of the intervention 
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Robertson, 2001(2): Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
No = 0 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
No = 0 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 

Rating for domain 
FAIR 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

3. Are all important and relevant costs for each alternative included? No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
No = 0 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

No = 0 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain 
POOR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? No = 0 Based on NICE 
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Domain Questions and sub-questions Response Notes 

recommendations 

Rating for domain 
FAIR (partially applicable) 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Robertson, 2001(3): Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 
1
 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
No = 0 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
No = 0 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 

Rating for domain 
FAIR 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

3. Are all important and relevant costs for each alternative included? No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
No = 0 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? No = 0 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
POOR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

No = 0 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? Yes = 1 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? No = 0 Based on NICE 
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Domain Questions and sub-questions Response Notes 

recommendations 

Rating for domain 
FAIR (partially applicable) 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

  

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Farag, 2015(1): Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
No = 0 Supplementary table 1 

Rating for domain 
FAIR 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

3. Are all important and relevant costs for each alternative included? Yes = 1 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

Yes = 1 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

Yes = 1 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? Yes = 1 Based on NICE 
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Domain Questions and sub-questions Response Notes 

recommendations 

Rating for domain 
GOOD 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: MODERATE. The outputs from the economic evaluation are likely to be reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction of the cost-effectiveness of the intervention 
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Patil, 2016: Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 

Rating for domain 
GOOD 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

3. Are all important and relevant costs for each alternative included? No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? No = 0 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

Yes = 1 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? Yes = 1 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? Yes = 1 Based on NICE 
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Domain Questions and sub-questions Response Notes 

recommendations 

Rating for domain 
GOOD 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: MODERATE. The outputs from the economic evaluation are likely to be reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction of the cost-effectiveness of the intervention 
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Haas, 2006: Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
No = 0 CHEC Q19 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
No = 0 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
No = 0 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
No = 0 Supplementary table 1 

Rating for domain 
FAIR 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

3. Are all important and relevant costs for each alternative included? Yes = 1 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? No = 0 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
No = 0 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? No = 0 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

No = 0 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain 
POOR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? Yes = 1 Based on NICE 
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Domain Questions and sub-questions Response Notes 

recommendations 

Rating for domain 
GOOD 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Li, 2019: Level of certainty of evidence for WHO decision-making 
 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 

Rating for domain 
GOOD 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

3. Are all important and relevant costs for each alternative included? No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

Yes = 1 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

Yes = 1 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 

5. Is the perspective for costs appropriate for the review question? Yes = 1 Based on NICE 
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Domain Questions and sub-questions Response Notes 

recommendations 

Rating for domain 
GOOD 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: MODERATE. The outputs from the economic evaluation are likely to be reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction of the cost-effectiveness of the intervention 
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Study investigating older adults living in aged care facilities 

 

Hewitt, 2020: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of 

trial-based 

economic 

evaluation 

reporting 

Is there a clear and comprehensive description of the methods?    

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Does the article indicate that there is no potential conflict of interest of 

study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain 
GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

B. Credibility of 

the clinical trial 

Has the trial generated appropriate and reliable inputs?    

1. Were participants successfully randomised (i.e. participant characteristics 

well-matched at baseline)? 
Yes = 1 PEDro scale item 2 and 4 

2. Are the reported data complete (i.e. no concerns about missing data or 

participants being lost to follow-up)  
Yes = 1 PEDro item 8 

3. Were the interventions delivered as intended? Yes = 1  

4. Is the duration of the trial appropriate for the inclusion of all relevant 

costs and consequences? 
Yes = 1 CHEC Q6 

5. Was the trial powered to detect a clinically meaningful effect on falls?  Yes = 1 CHEC Q11, Supplementary 

table 1 

6. Was there a statistically significant reduction in falls associated with any 

intervention?   
Yes = 1 Supplementary table 1 

Rating for domain 
GOOD 0 or 2 = POOR; 3 or 5 = FAIR; 

6 = GOOD 

C. Credibility of 

economic 

evaluation 

Has an appropriate approach been taken for the economic analysis and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated objective? Yes = 1 CHEC Q4 

2. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 
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Domain Questions and sub-questions Response Notes 

3. Are all important and relevant costs for each alternative included? No = 0 CHEC Q8 

4. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

5. Are costs valued appropriately? Yes = 1 CHEC Q10 

6. Is an incremental analysis of costs and outcomes of alternatives 

performed and clearly reported? 
Yes = 1 CHEC Q14 

7. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

8. Are all important variables, whose values are uncertain, appropriately 

subjected to sensitivity analysis? 
Yes = 1 CHEC Q16 

Rating for domain 
FAIR 0 to 3 = POOR; 4 to 7 = FAIR; 

8 = GOOD 

D. Certainty of 

economic 

evaluation 

results  

Has the economic analysis generated meaningful outputs?   

1. Do the conclusions follow from the data reported? Do the authors 

critically discuss their results including the impact of uncertainty and 

limitations of the evidence? 

No = 0 CHEC Q17 

2. Do the authors report any variability measures around their summary 

estimate of cost-effectiveness (e.g. confidence intervals, a cost-

effectiveness acceptability curve)? 

Yes = 1 Supplementary table 4 

3. Does the study discuss the generalizability of the results to other settings 

and patient/client groups? 
Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? Yes = 1 CHEC Q20 

Rating for domain 
FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 

4 = GOOD 

E. Applicability 1. Are the sociodemographic characteristics of the modelled population 

similar to the population of interest? 
Yes = 1 Based on PICOS specific to 

the question of interest 

2.  Is the investigated intervention similar to the intervention(s) of interest, 

in particular, was the intervention aimed at fall prevention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

3.  Does the comparator in the model represent a world without the 

intervention? 
Yes = 1 Based on PICOS specific to 

the question of interest 

4. Are the outcomes investigated appropriate for the review question (i.e. a 

fall-related outcome, or QOL)? 
Yes = 1 Based on PICOS specific to 

the question of interest 
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Domain Questions and sub-questions Response Notes 

5. Is the perspective for costs appropriate for the review question? Yes = 1 Based on NICE 

recommendations 

Rating for domain 
GOOD (directly applicable) 0 to 2 = POOR; 3 or 4 = FAIR; 

5 = GOOD 

 

Level of certainty: MODERATE. The outputs from the economic evaluation are likely to be reliable for decision-making, but there is a 

possibility the outputs are not a reliable prediction of the cost-effectiveness of the intervention 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Supplementary material 8. Application of the GRADE style rating to assess the certainty of 

each economic model for WHO decision-making 
 

Studies investigating older adults living in the community 

Hektoen, 2009: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? No = 0 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each alternative 

identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured appropriately and 

have the sources of clinical evidence been critically appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 
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Domain Questions and sub-questions Response Notes 

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? No = 0 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

NA Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain POOR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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McLean, 2015: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

No = 0 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
Yes = 1 CHEC Q8 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
Yes = 1 CHEC Q16 

Rating for domain GOOD 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

Yes = 1 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

NA Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

Yes = 1 CHEC Q20 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

No = 0 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain FAIR  0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: MODERATE. The outputs from the model are likely to be reliable for decision-making, but there is a possibility the outputs 

are not a reliable prediction of the cost-effectiveness of the intervention 
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Mori, 2017: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
Yes = 1 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain GOOD 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

Yes = 1 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? No = 0 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

Yes = 1 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: MODERATE. The outputs from the model are likely to be reliable for decision-making, but there is a possibility the outputs 

are not a reliable prediction of the cost-effectiveness of the intervention 
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Day, 2010: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

Yes = 1 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
No = 0 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
No = 0 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
Yes = 1 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

NA Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: MODERATE. The outputs from the model are likely to be reliable for decision-making, but there is a possibility the outputs 

are not a reliable prediction of the cost-effectiveness of the intervention 
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Carande-Kulis, 2015: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? No = 0 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
No = 0 CHEC Q19 

Rating for domain POOR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

Yes = 1 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? NA Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

NA Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

No = 0 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Church, 2011: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
No = 0 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
Yes = 1 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain POOR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Church, 2012: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
No = 0 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? No = 0 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain POOR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Deverall, 2019: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

Yes = 1 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: MODERATE. The outputs from the model are likely to be reliable for decision-making, but there is a possibility the outputs 

are not a reliable prediction of the cost-effectiveness of the intervention   
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Frick, 2010: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? No = 0 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? No = 0 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
No = 0 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

No = 0 CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain POOR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 
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Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making   
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Farag, 2015: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model reporting Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable 

form?  

Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation 

methods of the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential 

conflict of interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model inputs Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each 

alternative identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured 

appropriately and have the sources of clinical evidence 

been critically appraised? 

Yes = 1 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and 

has the validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
Yes = 1 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of 

alternatives performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted 

appropriately? 
No = 0 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
Yes = 1 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model outputs Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including 

the impact of uncertainty, model design, and limitations 

of the evidence? 

Yes = 1; CHEC Q17 

2. Does the study use a “stepped approach” to report the 
results of each step of the model to allow understanding 

of the impact of each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed 

appropriately? 

No = 0 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the 

modelled population similar to the population of 

interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the 

intervention(s) of interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world 

without the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Domain Questions and sub-questions Response Notes 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: MODERATE. The outputs from the model are likely to be reliable for decision-making, but there is a possibility the outputs 

are not a reliable prediction of the cost-effectiveness of the intervention 
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Ontario Medical Advisory Secretariat, 2008: Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model 

reporting 

Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation methods of 

the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential conflict of 

interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model 

inputs 

Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each alternative 

identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured appropriately 

and have the sources of clinical evidence been critically 

appraised? 

Yes = 1 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? No = 0 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to include 

relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
Yes = 1 CHEC Q8 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 
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Domain Questions and sub-questions Response Notes 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of alternatives 

performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model 

outputs 

Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including the impact 

of uncertainty, model design, and limitations of the evidence? 

Yes = 1 CHEC Q17 

2. Does the study use a “stepped approach” to report the results of 
each step of the model to allow understanding of the impact of 

each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results to other 

settings and patient/client groups? 

No = 0 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain POOR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the modelled 

population similar to the population of interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the intervention(s) of 

interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world without 

the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Scheckel, 2021 Level of certainty of evidence for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model 

reporting 

Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  Yes = 1 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation methods of 

the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential conflict of 

interest of study researcher(s) and funder(s)? 
Yes = 1 CHEC Q19 

Rating for domain FAIR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model 

inputs 

Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each alternative 

identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured appropriately 

and have the sources of clinical evidence been critically 

appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? Yes = 1 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
Yes = 1 CHEC Q4 

2. Is the chosen time horizon appropriate in order to include 

relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative 

identified? 
Yes = 1 CHEC Q8 

5. Are all costs measured appropriately in physical units? Yes = 1 CHEC Q9 
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Domain Questions and sub-questions Response Notes 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of alternatives 

performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted appropriately? No = 0 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
Yes = 1 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model 

outputs 

Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including the impact 

of uncertainty, model design, and limitations of the evidence? 

Yes = 1 CHEC Q17 

2. Does the study use a “stepped approach” to report the results of 
each step of the model to allow understanding of the impact of 

each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results to other 

settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the modelled 

population similar to the population of interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the intervention(s) of 

interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world without 

the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? Yes = 1 Based on PICOS specific to the question of 

interest 

Rating for domain GOOD 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

 

Level of certainty: MODERATE. We have limited confidence that the outputs from the model are reliable for decision-making 
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Study investigating older adults living in aged care facilities 

Wilson, 2001: Quality assessment and level of certainty for WHO decision-making 

Domain Questions and sub-questions Response Notes 

A. Quality of model 

reporting 

Is there a clear and comprehensive description of the model?   

1. Is the study population clearly described? Yes = 1 CHEC Q1 

2. Are competing alternatives clearly described?  No = 0 CHEC Q2 

3. Is a well-defined research question posed in answerable form?  Yes = 1 CHEC Q3 

4. Are the structural assumptions and the validation methods of 

the model properly reported? 
No = 0 CHEC Q5 

5. Does the article indicate that there is no potential conflict of 

interest of study researcher(s) and funder(s)? 
No = 0 CHEC Q19 

Rating for domain POOR 0 to 2 = POOR; 3 or 4 = FAIR; 5 = GOOD 

B. Certainty of model 

inputs 

Has the model used appropriate and reliable inputs?    

1. Are all important and relevant outcomes for each alternative 

identified using systematic methods? 

Yes = 1 CHEC Q11 

2. Are all health outcomes selected and measured appropriately 

and have the sources of clinical evidence been critically 

appraised? 

No = 0 CHEC Q12, Additional question 1 

3. Has the duration of effect been applied appropriately? Yes = 1 Additional question 2 

4. Are outcomes valued appropriately? No = 0 CHEC Q13 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

C. Credibility of model Has an appropriate approach been taken for the modelling and has the 

validity of this approach been explored? 

  

1. Is the economic study design appropriate to the stated 

objective? 
No = 0 CHEC Q4 

2. Is the chosen time horizon appropriate in order to include 

relevant costs and consequences? 
Yes = 1 CHEC Q6 

3. Is the actual perspective chosen appropriate? Yes = 1 CHEC Q7 

4. Are all important and relevant costs for each alternative No = 0 CHEC Q8 
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Domain Questions and sub-questions Response Notes 

identified? 

5. Are all costs measured appropriately in physical units? No = 0 CHEC Q9 

6. Are costs valued appropriately? Yes = 1 CHEC Q10 

7. Is an incremental analysis of costs and outcomes of alternatives 

performed? 
Yes = 1 CHEC Q14 

8. Are all future costs and outcomes discounted appropriately? Yes = 1 CHEC Q15 

9. Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
No = 0 CHEC Q16 

Rating for domain FAIR 0 to 3 = POOR; 4 to 8 = FAIR; 9 = GOOD 

D. Certainty of model 

outputs 

Has the model generated meaningful outputs?   

1. Do the authors critically discuss their results including the impact 

of uncertainty, model design, and limitations of the evidence? 

Yes = 1 CHEC Q17 

2. Does the study use a “stepped approach” to report the results of 
each step of the model to allow understanding of the impact of 

each step on the overall results?  

No = 0 Additional question 3 

3. Does the study discuss the generalizability of the results to other 

settings and patient/client groups? 

Yes = 1 CHEC Q18 

4. Are ethical and distributional issues discussed appropriately? No = 0 CHEC Q20 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 

E. Directness of model 1. Are the sociodemographic characteristics of the modelled 

population similar to the population of interest? 

Yes = 1 Based on PICOS specific to the question of 

interest 

2.  Is the modelled intervention similar to the intervention(s) of 

interest?  

Yes = 1 Based on PICOS specific to the question of 

interest 

3.  Does the comparator in the model represent a world without 

the intervention? 

Yes = 1 Based on PICOS specific to the question of 

interest 

4.  Does the model rely on observed changes in falls? No = 0 Based on PICOS specific to the question of 

interest 

Rating for domain FAIR 0 or 1 = POOR; 2 or 3 = FAIR; 4 = GOOD 
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Level of certainty: LOW. We have limited confidence that the outputs from the model are reliable for decision-making 
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Supplementary table 1. Characteristics of economic evaluations of fall prevention exercise 

programs  

Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

OLDER ADULTS LIVING IN THE COMMUNITY 

Trial-based     

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Balance/functional†     

Davis, 2020 and Davis, 2022
§
, 

Canada (HI)
 ¥ 

 

Study type: cost-effectiveness 

and cost-utility  

 

 

Effectiveness study (RCT): 

Liu-Ambrose, 2019, Canada 

(HI)
1
 

 

PEDro score: 8/10 

n*=344 

 

Health status: physical 

impairment (fall risk) 

 

Age [mean(SD)]: 81.6 (6.1) 

 

% female: 67 

A. Otago Exercise Program (n=172) 

In addition to the below, participants received 5 

home visits, each lasting 1 hour, over a 6-month 

period. They also received usual care from 

geriatrician. 

Total intervention duration (wks): 52 

Frequency (times/week): 5 

Intensity: moderate 

Session duration (min): 30 

Delivered by: health professional (physical 

therapist) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

B. Usual care (n = 172) 

Usual care from a geriatrician. 

Impact on falls 

A vs. B (12 months) 

IRR: 0.64 (95% CI 0.46-0.90)  

Number of falls:  

A. 236 

B. 366 

 

Mean number of falls by gender 

Women: 

A. 1.1 

B. 1.7 

Men: 

A. 1.9 

B. 3 

 

Powered for falls: yes 

 

Economic analysis outcome:  

A vs. B (12 months) 

Number of falls: as above 

QALY (EQ-5D-3L): -0.007 (SD 0.001) 

QALY (SF-6D): 0.005 (SD 0.001) 

 

Mean number of falls by gender: as 

above  

QALY (SF-6D) by gender 

Women: 0.004 (SD 0.001) 

Men: -0.001 (SD 0.002) 

                                                      
1
 Liu-Ambrose, T., Davis, J.C., Best, J.R., Dian, L., Madden, K., Cook, W.,…, & Khan, K.M. (2019). Effect of a home-based exercise program on subsequent falls among community-dwelling high-

risk older adults after a fall a randomized clinical trial. Journal of the American Medical Association, 321(21), 2092-2100.  
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Robertson, 2001(1), New 

Zealand (HI)
 ¥ 

 

Study type: cost-effectiveness  

 

RCT 

 

PEDro score: 8/10 

n= 240 

 

Health status: general 

population 

 

Age [mean (SD)]: 80.9 (4.2) 

 

% female: 67.5 

 

 

A. Otago Exercise Program (n=121) 

In addition to the below, 6 home visits were 

conducted over a 6-month period.  

Total intervention duration (wks): 52 

Frequency (times/week): 5 

Intensity: the number of repetitions performed, 

and the weights used were progressively increased 

Session duration (min): 30 

Delivered by: health professional (district nurse) 

Location: home 

Who with: individual 

Aim: fall prevention 

B. Usual care (n = 119) 

Participants did not receive the 

exercise intervention. 

 

Impact on falls  

A vs. B (12 months) 

Rate of falls (falls/100 person years) 

A. 68.5 / B. 100.6 

Incidence rate ratio: 0.54 (95% CI 0.32 to 

0.90) 

Aged 80+ years 

A. 43 / B. 81 

Number of injurious falls  

A. 42 

B. 49 

Powered for falls: yes 

 

Economic analysis outcome: as above 

Robertson, 2001(2), New 

Zealand (HI)
 ¥ 

 

Study type: cost-effectiveness  

 

 

Non-RCT  

 

PEDro score: NA 

n= 450 

 

Health status: general 

population 

 

Age [mean (SD)]: 83.7 (2.9) 

 

% female: 69.8 

 

 

A. Otago Exercise Program (n=330) 

In addition to the below, 6 home visits were 

conducted over a 6-month period.  

Total intervention duration (wks): 52 

Frequency (times/week): 5 

Intensity: the number of repetitions performed, 

and the weights used were progressively increased 

Session duration (min): 30 

Delivered by: health professional (district nurse) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

B. Usual care (n = 120) 

Participants received no 

intervention 

 

Impact on falls 

A vs. B (12 months) 

Fall rate (falls per 100 person years) 

A (comprised of three centres). 

1. 57.4 

2. 78.4 

3. 66.4 

B. 93.9 

Incidence rate ratio 0.70, 95% confidence 

interval 0.59 to 0.84) 

Injurious falls: incidence rate ratio 0.72, 

95% CI 0.62 to 0.82) 

Powered for falls: yes 

 

Economic analysis outcome: as above 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Robertson, 2001(3), New 

Zealand (HI)
 ¥

 

 

Study type: cost-effectiveness  

 

Effectiveness study (RCT): 

Campbell, 1999, New Zealand 

(HI)
2
 

 

 

PEDro score: 4/10 

n=233 

 

Health status: general 

population 

  

Age [mean (SD)]: 84.1 (3.3) 

 

% female: 100 

A. Otago Exercise Program [n=116 (year 1), n=71 

(year 2)] 

Total intervention duration (wks): 104 

Frequency (times/week): 6 

Intensity: NR 

Session duration (min): 30 

Delivered by: health professional (physiotherapist) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

 

B. Control [n = 117 (year 1), n = 

81 (year 2)] 

Participants received usual care 

and were provided with social 

visits and telephone calls by the 

research nurse to match the 

number received by the 

exercise group.   

Impact on falls 

A vs. B (12 months / 24 months) 

Rate of falls (falls/100 person-years) 

A. 80.9/85.7 

B. 134/94.2 

Relative hazard: 0.68 (95% CI 0.52 to 

0.90) / 0.69 (95% CI 0.49 to 0.97) 

 

Number of injurious falls 

A. 33/14 

B. 77/21 

Relative hazard: 0.61 (95% CI 0.39 to 

0.97) / 0.63 (95% CI 0.41 to 0.95) 

Powered for falls: yes 

 

Economic analysis outcome: as above 

 

 

 

Multicomponent     

Farag, 2015(1), Australia (HI) 

 

Study type: Cost-utility  

 

Effectiveness study (RCT): 

Sherrington, 2014, Australia 

(HI)
3
 

 

PEDro score: 8/10 

n= 340 

 

Health status: people 

following recent  discharge 

from hospital 

 

Age [mean(SD)]: 81.5 (NR) 

 

% female: 74 

A. Weightbearing balance and strength exercise 

(n=171) 

In addition to the below, 10 home visits, each 

lasting 40-60 minutes were conducted over 12 

months.  

Total intervention duration (wks): 52 

Frequency (times/week): 6 

Intensity: progressive challenge  

Session duration (min): 20-30 

Delivered by: health professional (physiotherapist) 

Exercise type: balance/functional, strength 

Location: home 

Who with: individual 

Aim: fall prevention 

B. Control (n = 169)  

Participants received usual care 

from health and community 

service providers, as well as a 

fall prevention booklet (that 

was also supplied to the 

exercise group) 

Impact on falls 

A vs. B (12 months) 

Increase in falls rate in exercise group 

compared with control group (incidence 

rate ratio 1.43, p=0.017) 

 

Powered for falls: yes 

 

Economic analysis outcome 

A vs. B (12 months) 

QALY gained (EQ-5D): 0.03 (95%CI –
0.014-0.078) 

 

                                                      
2
 Campbell, A.J., Robertson, C., Gardner, M.M, Norton, R.N., & Buchner, D.M. (1999). Falls prevention over 2 years: A randomized controlled trial in women 80 years and older. Age and 

Ageing, 28, 513-518.  
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Patil, 2016, Finland (HI)
 ¥

 

 

Study type: Cost-

effectiveness study  

 

Effectiveness Study (RCT): 

Uusi-Rasi, 2015, Finland (HI)
4
 

 

 

PEDro score: 8/10 

n=409 

 

Health status: low physical 

activity level, physical 

impairment (falls risk) 

 

Age [mean (SD)]: 74.2 (NR) 

 

% female: 100 

 

 

A. Supervised group training and home exercise 

program (HEP) (n=103) 

Total intervention duration (wks): 104 

Frequency (times/week): 5 (first year-2 supervised 

sessions), 4 (second year-1 supervised session) 

Intensity: Training was progressive. Strength 

training was performed for 2 sets of 8-12 

repetitions at target intensity of 60-75%1RM.  

Session duration (min): 60 

Delivered by: health professional (physiotherapist) 

Exercise type: balance/functional, strength 

Location: community venue, home 

Who with: combined [HEP: individual, supervised 

training: group (10-20 participants)] 

Aim: fall prevention 

B. No exercise and placebo (n = 

102) 

 

Participants were asked not to 

make change to their pre-study 

activity level. 

 

Impact on falls 

A vs. B (24 months) 

Rate of falls (falls/ person-year) 

A. 1.25 

B. 1.18  

 

Rate of injurious falls (falls/person- year) 

A. 0.08  

B. 0.14  

Incident rate ratio: 0.46 (95% CI 0.22 to 

0.95) 

 

Powered for falls: yes 

 

Economic analysis outcome: as above 

3D (Tai Chi)     

Haas, 2006, Australia (HI) 

 

Study type: Cost-

effectiveness analysis  

 

Effectiveness study (RCT): 

Voukelatos, 2007, Australia 

(HI)
5 ¥

 

 

PEDro score: 7/10 

n= 702 

 

Health status: general 

population 

 

Age [mean(SD)]: 69 (6.5) 

 

 % female: 84 

 

 

A. Tai Chi classes (n=347) 

Total intervention duration (wks): 16 

Frequency (times/week): 1 

Intensity: NR 

Session duration (min): 60 

 

Delivered by: physical activity leader (Tai chi 

instructor) 

Location: community venue 

Who with: group (8-15 participants) 

Aim: fall prevention; balance improvement 

B. Waiting-list control (n = 337) 

Participants would be provided 

Tai Chi classes following the 16-

week intervention period. 

Impact on falls:  

A vs. B (4 months) 

-Fall rate: Incidence rate ratio 0.72, 95% 

CI 0.48-1.1). 

Powered for falls: yes 

 

Economic analysis outcome 

A vs. B (4 months) 

Number of falls/fall rate: 

A. 130 (39%) 

B. 87 (25%) 

Multiple exercise types      

                                                                                                                                                                                                                                                              
3
 Sherrington, C., Lord, S.R., Vogler, C.M., Close, J.C.T., Howard, K., Dean, C.M., Heller, G.Z.,…& Cumming, R.G. (2014). A post-hospital home exercise program improved mobility but increased 

falls in older people: a randomised controlled trial. PLOS one, 9(9), 1-12.  
4
 Uusi-Rasi, K., Patil, R., Karinkanta, S., Kannus, P., Tokola, K., Lamberg-Allardt, C., & Sievanen, H. (2015). Exercise and vitamin D in fall prevention among older women: A randomized 

controlled trial. Journal of the American Medical Association, 175(5), 703-711.  
5
 Voukelatos, A., Cumming, R.G., Lord, S.R., & Rissel, C. (2007). A randomized, controlled trial of tai chi for the prevention of falls: the Central Sydney tai chi trial. Journal of the American 

Geriatrics Society, 55(8), 1185-1191.  
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Li, 2019, United States (HI) 

 

Study type: Cost-

effectiveness analysis  

 

Effectiveness Study (RCT): Li, 

2018, United States (HI)
6
 

 

PEDro score: NA (waiting 

score) 

 

n= 670 

 

Health status: physical 

impairment (falls risk or 

impaired mobility) 

 

Age [mean (SD)]: 77.7 (5.6) 

 

% female: 65.1 

 

 

 A. Tai Ji Quan: Moving for Better Balance 

(TJQMBB) (n = 224) 

Total intervention duration (wks): 24 

Frequency (times/week): 2 

Intensity: 2-4/10 (light to moderate) Borg CR10 

scale (Week 1-10), 5-6/10 (moderate to strong) 

(Week 10-24) 

Session duration (min): 60 

Delivered by: physical activity leaders (trained 

interventionists) 

Location: community venue 

Who with: group (9-21) 

Aim: primarily fall prevention 

 

B. Multimodal Exercise (MME) (n=223) 

Total intervention duration (wks): 24 

Frequency (times/week): 2 

Intensity: 2-4/10 (light to moderate) Borg CR10 

scale (Week 1-10), 5-6/10 (moderate to strong) 

(Week 10-24) 

Session duration (min): 60 

Delivered by: physical activity leaders (trained 

interventionists) 

Exercise type: balance/functional, strength, 

flexibility, endurance 

Location: community venue 

Who with: group (9-21) 

Aim: primarily fall prevention 

 

 

 

 

 

 

 

 

 

 

C. Stretching Exercise (n=223) 

This program consisted of 

breathing, stretching and 

relaxation activities performed 

primarily in a seated position. 

Stretches of all major body 

segments was performed. 

 

Impact on falls  

A vs. C (6 months) 

Reduction in fall rate by 58% (95% CI 

0.31-0.56)  

 

B vs. C (6 months) 

Reduction in fall rate by 40% (95% CI 

0.45- 0.80)  

 

Powered for falls: yes 

 

Economic analysis outcome: as above 

(fall rate) 

 

A vs. C (6 months) 

QALY gained: 0.04 (95% CI 0.02-0.06) 

 

B vs. C (6 months) 

QALY gained: 0.02 (95% CI 0.01-0.04) 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Model-based analysis     

Balance/functional     

Hektoen, 2009, Norway (HI) 

 

Study type: NR 

 

Effectiveness study (RCT): 

Campbell 1997, New Zealand 

(HI)
7
 

 

PEDro score: 8/10 

 

 

Trial details 

n= 233 

Health status: physical 

impairment (falls risk) 

Age [mean(SD)]: 84.1 (NR) 

% female: 100 

 

Model details 

n= NR (women in Norway) 

Age: > 80-year age  

% female: 100 

Time horizon: NR (1 year 

assumed) 

Trial details 

A. Otago Exercise Program (n=116) 

In addition to the below, physios made four home 

visits (1 hr) in the first 2 months, followed by 20-

minute phone calls every second month.  

Total intervention duration (wks): 52 

Frequency (times/week): 6 

Intensity: moderate 

Session duration (min): 30 

Delivered by: health professional (physiotherapist) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

Model details: same as above 

Trial details 

B. No intervention  

Participants received usual care 

and were provided with social 

visits and telephone calls by the 

research nurse to match the 

number received by the 

exercise group.   

 

Model details: no prevention 

program (additional details NR) 

Impact on falls 

A vs. B (12 months) – Effectiveness study 

Mean number of falls  

A. 0.78 

B. 1.3 

40 % reduction in falls  

 

Powered for falls: yes 

 

Economic analysis outcome: as above 

                                                                                                                                                                                                                                                              
6
 Li, F., Harmer, P., Fitzgerald, K., Eckstrom, E., Akers, L., Chou, L.,…, & Winters-Stone, K. (2018). Effectiveness of a therapeutic tai ji quan intervention vs a multimodal exercise intervention to 

prevent falls among older adults at high risk of falling: A randomized clinical trial. JAMA Internal Medicine, 178 (10), 1301-1310.  
7
 Campbell, A.J., Robertson, M.C., Gardner, M.M., Norton, R.N., Tilyard, M.W., & Buchner, D.M. (1997). Randomised controlled trial of a general practice programme of home based exercise 

to prevent falls in elderly women. BMJ, 315 (7115), 1065-1069. 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

McLean, 2015, Australia (HI)
 ¥

 

 

Study type: Decision tree 

model  

 

Effectiveness study (RCT): 

Fitzharris, 2010, Australia 

(HI)
8
 

 

PEDro score: 4/10 

Trial details 

n= 1090 

Health status: general 

population 

Age [mean(SD)]: 76.1(5) 

% female: 59.8 

 

Model details 

As above 

Time horizon: 18 months 

Trial details 

A. “NoFalls” program (Strength and balance) 
(n=541) 

Total intervention duration (wks): 15 

Frequency (times/week): 7 (1x supervised, 6x 

unsupervised  

Intensity: progressive challenge  

Session duration (min): 60 

Delivered by: health professional (physiotherapist) 

Location: home, community venue 

Who with: individual / group (15) 

Aim: fall prevention 

 

Model details
¶
: same as above, but intervention 

participants may have received other interventions 

in addition to exercise (e.g. home hazard, vision) 

B. Routine care (n=549) 

Participants received routine 

care and maintained routine 

activity (control group may 

have received other 

intervention such as home 

hazard and vision) 

Impact on falls
¶
  

A vs. B (18 months) 

21% reduction in falls (incidence rate 

ratio: 0.79, 95% CI 0.67 to 0.94) 

 

15% reduction in injurious falls (not 

significant) incidence rate ratio: 0.85 

(95% CI 0.70 to 1.04) 

Source: effectiveness study 

 

Powered for falls: yes 

 

Economic analysis outcome: same as 

above for rate of falls and rate of 

injurious falls 

 

Incremental fractures averted:  0.0017 

QALYs gained: 0.0009 QALY 

                                                      
8
 Fitzharris, M.P., Day, L., Lord, S.R., Gordon, I., & Fildes, B. (2010). The Whitehorse NoFalls trial effects on fall rates and injurious fall rates. Age and Ageing, 39, 728-733. 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Mori, 2017, United States (HI) 

 

Study type: Markov 

microsimulation  

 

Effectiveness data (SR): 

Robertson, 2002
9
 

 

Model details: 

Health status: general 

population (no prior history 

of hip, vertebral or wrist 

fractures) 

Age: 65, 70, 75, 80 

%female: 100 

Trial details 

A. Otago exercise program 

In addition to the below, a physiotherapist or 

nurse make a one hour home visits and three half-

hour home visits over the first two months.  

Total duration (wks): 52 

Frequency (times/week): 5 

Intensity: moderate 

Session duration (mins): 30 

Delivered by: health professional 

(physiotherapist/nurse) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

Model details: as above 

 

B. No intervention  Impact on falls (12 months) 

Exercise effective for preventing hip, 

wrist, and other osteoporotic fractures 

(rate ratio 0.65, 95%CI: 0.53 to 0.81), and 

clinical vertebral fractures (rate ratio 

0.88, 95%CI 0.84 to 0.94) compared with 

no intervention.  

 

Powered for falls: yes 

 

Economic analysis: 

QALY (total incremental: exercise – no 

intervention):  

-Age 65: 0.001 

-Age 70: 0.002 

-Age 75: 0.001 

-Age 80: 0.009 

 

3D (Tai Chi)     

                                                      
9
 Robertson, M.C., Campbell, A.J., Gardner, M.M., & Devlin, N. (2002). Preventing injuries in older people by preventing falls: A meta-analysis of individual-level data. Journal of the American 

Geriatrics Society, 50, 905-911. 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Day, 2010, Australia (HI)
 ¥

 

 

Study type: 

Epidemiological and 

economic model 

 

Effectiveness data (SR): 

Gillespie, 2009
10

 

 

Studies included in SR: 

1. Li, 2005 

2. Voukelatos, 2007 

3. Wolf, 1996 

4. Wolf, 2003 

Trial details (4 studies 

included in a SR)  

n=1294 

Health status: 1. Low physical 

activity levels; 

2,3. general population; 4. 

Physical impairment (pre-

frailty) 

Age (mean across studies): 

69-89.6 

%female: 70-94 

 

Model details 

n= 80% of the Australian 

population at this age (1 684 

091) 

Health status: general 

population (without profound 

limitations) 

Age [mean(SD)]: NR (>70 

years based on eligibility 

criteria) 

% female: NR 

Time horizon: NR (6 months 

assumed) 

 

 

Trial details (4 studies included in the review) 

Total duration (wks): 15-48  

Frequency (times/week): 1-3 

Intensity: 1,2. NR; 3,4. Progressive challenge 

Session duration (mins): 30-75 

Delivered by: physical activity leader (tai chi 

instructor) 

Location: 1,3. NR;2. Community venue; 4. RACF 

Who with: group 

 

Model details  

A. Tai Chi (n=31 998) 

Total intervention duration (wks): 26 

Frequency (times/week): 2 

Intensity: NR 

Session duration (min): 60 

Delivered by: Tai Chi leaders 

Location: NR 

Who with:  group (size 12) 

Aim: fall prevention 

 

B. No Tai Chi  

Those who are offered the 

intervention but do not take it 

up or those who are not 

offered.  

Impact on falls 

A vs. B (26 weeks) 

Rate of falls (falls/person/6 months) 

A. 0.28 

B. 0.45 

37% reduction in falls (95% CI 0.52-0.78) 

Source: Cochrane review 

Powered for falls: yes 

 

Economic analysis outcome: falls and 

fall-related hospital admission prevented 

(5440 falls and 109 respectively)  

Multiple exercise types      

                                                      
10

 Gillespie, L.D., Robertson, M.C., Gillespie, W.J., Lamb, S.E., Gates, S., Cumming, R.G., & Rowe, B.H. (2009). Interventions for preventing falls in older people living in the 

community (Review). Cochrane Database of Systematic Reviews, 2, CD007146. 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Carande-Kulis, 2015, United 

States (HI) 

 

Study type: Cost-

consequence analysis 

 

Effectiveness Study (RCTs):  

1. Robertson, 2002, New 

Zealand (HI)
¥ 9

 

PEDro score: NA 

 

2. Li, 2005, United States (HI)
 

¥11
 

PEDro score: 5/10 

 

 

Trial details:  

1. Otago 

n= 233 

Health status: general 

population 

Age [mean(SD)]: 84.1 (NR) 

% female: 100 

 

2. Tai Chi 

n= 38 

Health status: low physical 

activity level 

Age [mean(SD)]: 77.5 (4.95) 

% female: 70 

 

Model details: 

1. Otago 

n=200 

Country: United States 

(assumed) 

Health status: NR 

Age: NR 

% female: NR 

 

2. Tai Chi 

n=30 

Country: United States 

(assumed) 

Health status: NR 

Age [mean(SD)]: NR 

% female: NR 

 

Trial details 

1A. Otago Exercise Program (n=116) 

In addition to the below, a health professional 

made a one hour visit and three half hour visits 

over the first two months.  

Total intervention duration (wks): 24 

Frequency (times/week): 5  

Intensity: moderate, progressive challenge 

Session duration (min): 30 

Delivered by: health professional (physical 

therapist, trained nurse) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

2A. Tai Chi (n=125) 

Total intervention duration (wks): 26 

Frequency (times/week): 3 

Intensity: NR 

Session duration (min): 60 

Delivered by: physical activity leaders (Tai Chi 

instructors) 

Location: community venue 

Who with: group (size NR) 

Aim: fall prevention; balance improvement 

 

Model details: as above 

 

 

 

 

 

Trial details 

1B. Control (n=117) 

Usual care and social home 

visits. The research nurse 

visited participants four times 

over the first two months, then 

made regular phone contact for 

the remainder of the year.  

 

2B. Stretching (n=131) 

Participants were taught seated 

exercises by exercise 

instructors in weekly classes. 

This included stretches, 

controlled breathing, and 

relaxation. These sessions were 

designed to provide 

comparable social interaction 

and enjoyment, without the 

benefits of Tai Chi. 

 

Model details: Not specified 

 

Impact on falls:  

1A vs. 1B (12 months) 

Falls rate (falls/100 person years) 

1A. 72.2 

1B. 106.1 

IRR: 0.65 (95%CI: 0.45 to 0.81) 

 

In participants aged 80 years or over, 

IRR=0.60 (95% CI 0.45-0.81) in exercise 

vs. control group.  

  

2A vs. 2B (12 months) 

Rate of falls (number of falls per 100 

participant-months) 

2A. 3.16 

2B. 8.96 

  

Powered for falls: yes 

 

Economic analysis outcome: as above 

                                                      
11

 Li, F., Harmer, P., Fisher, J.K., McAuley, E., Chaumeton, N., Eckstrom, E., & Wilson, N.L. (2005). Tai Chi and fall reductions in older adults: A randomized controlled trial. The Journals of 

Gerontology: Series A, 60(2), 187-194.  
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Church, 2011, Australia (HI)^ 

 

Study type: Decision analytic 

Markov model  

 

Effectiveness review (SR): 

Gillespie, 2009
10

 

Trial details: 

Group-based exercise (14 

studies included in SR) 

n= 2346 

Health status: inclusion 

criteria across studies 

specified general population, 

physical impairment (fall 

risk), osteoporosis 

Age (mean across studies): 

69-88 

%female: 0-100 

 

Home-based exercise (4 

studies included in SR) 

n= 666 

Health status: inclusion 

criteria across studies 

specified general population, 

physical impairment (fall risk) 

Age (mean across studies): 

74.7-84.1 

%female: 68-100 

 

Tai Chi (4 studies included in 

SR): 

n= 1294 

Health status: inclusion 

criteria across studies 

specified general population, 

physical impairment (fall risk, 

pre-frailty) 

Age (mean across studies): 

69-80.9 

%female: 70-94 

 

Model details: 

n= NR 

Health status: results 

presented for low, medium 

and high risk of falling 

(according to age and history 

of falls) 

Age: 75 

% female: NR 

Trial details:  

A. Group-based exercise (14 studies) 

Total duration (wks): 12-130 

Frequency (times/week): 1-7 

Intensity: moderate, progressive challenge 

Session duration (mins): 30-90 

Delivered by: physical activity leader 

Exercise type: balance/functional 

Location: community venue, home 

Who with: group 

 

B. Home-based exercise (4 studies included in SR) 

Total duration (wks): 14-52 

Frequency (times/week): 3-6 

Intensity: moderate, progressive challenge  

Session duration (mins): 30-60 

Delivered by: health professional (nurse, 

physiotherapist) 

Exercise type: balance/functional 

Location: home 

Who with: individual 

 

C. Tai Chi 4 studies included in SR): 

Total duration (wks): 15-48 

Frequency (times/week): 1-3 

Intensity: progressive challenge 

Session duration (mins): 45-90 

Delivered by: physical activity leader (tai chi 

instructor) 

Exercise type: 3D 

Location: community venue 

Who with: group 

 

Model details  

A. Group-based exercise 

Total duration (wks): 26 

Frequency (times/week): 3 (2x group, 1x home) 

Intensity: NR 

Session duration (mins): NR 

Delivered by: NR 

Exercise type: balance/functional 

Location: community venue  

Who with: individual, group (NR)  

Aim: fall prevention  

 

B. Home-based exercise (Otago exercise program) 

In addition to the below, participants received 5 

home visits in wk 1, followed by home visits at wks 

D. No intervention Impact on falls (results from SR):  

Rate of falls  

A vs. D [13 months (average length of 

follow-up across included studies)] 

Rate ratio 0.78 (95%CI 0.71 to 0.86) for 

group-based exercise compared with no 

intervention  

 

B vs. D [14 months (average length of 

follow-up across included studies)] 

Rate ratio 0.66 (95% CI 0.53 to 0.82) for 

home-based exercise compared with no 

intervention  

 

C vs. D [8 months (average length of 

follow-up across included studies)] 

Rate ratio 0.63 (95% CI 0.52 to 0.78) for 

tai chi compared with no intervention  

 

Powered for falls: yes 

 

Economic analysis:  as above for falls 

 

QALY (total lifetime incremental: exercise 

– no intervention)
12

:  

A vs D: 0.007 

B vs D: 0.01 

C vs D: 0.009 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Church, 2012, Australia (HI)  

 

Study type: Decision analytic 

Markov model  

 

Effectiveness review (SR): 

Gillespie, 2009
10

  

 

 

 

Trial details: 

Group -based exercise (14 

studies included in SR) 

As per Church, 2011 

 

Home-based exercise (4 

studies included in SR) 

n= 666 

As per Church, 2011 

 

Tai Chi (4 studies included in 

SR): 

As per Church, 2011 

 

Model details:  

n= NR 

Health status: results 

presented for low, medium 

and high risk of falling 

(according to age and history 

of falls) 

Age: 65 years or older  

% female: NR 

Trial details (as per Church, 2011):  

A. Group-based exercise (14 studies) 

 

B. Home-based exercise (Otago exercise program) 

(4 studies) 

 

C. Tai Chi (4 studies) 

 

Model details (as per Church, 2011) 

A. Group-based exercise  

 

B. Home-based exercise (Otago exercise program) 

 

C. Tai Chi  

 

D. No intervention Impact on falls (results from SR):  

Rate of falls (12 months assumed) 

A vs. D [13 months (average length of 

follow-up across included studies)] 

Rate ratio 0.78 (95%CI 0.71 to 0.86) for 

group-based exercise compared with no 

intervention  

 

B vs. D [14 months (average length of 

follow-up across included studies)] 

Rate ratio 0.66 (95% CI 0.53 to 0.82) for 

home-based exercise compared with no 

intervention  

 

C vs. D [8 months (average length of 

follow-up across included studies)] 

Rate ratio 0.63 (95% CI 0.52 to 0.78) for 

tai chi compared with no intervention  

 

Powered for falls: yes 

 

Economic analysis:  as above for falls 

 

QALY (total lifetime incremental: exercise 

– no intervention):  

A vs D: 0.007 

B vs D: 0.010 

C vs D: 0.011 

                                                                                                                                                                                                                                                              
12 Church, J., Goodall, S., Norman, R., Haas, M. (2010). An economic evaluation of community and residential aged care falls prevention strategies in NSW. Sydney: NSW Ministry of Health. 

https://www.health.nsw.gov.au/falls/Publications/economic-evaluation-falls-prevention.pdf 
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Deverall, 2019, New Zealand 

(HI) 

 

Study type: Markov model 

 

Effectiveness data (SR): 

Gillespie, 2012
13

 

 

Trial details 

NR. Studies included in meta-

analysis  

 

Model details 

n= New Zealand population 

over 65 years in 2011 (587 

000) 

 

Health status: general 

population 

 

Age [mean(SD)]: NR (>65 

years based on eligibility 

criteria) 

 

% female: NR 

Trial details 

NR. Studies included in a meta-analysis 

 

Model details  

A. Peer-led exercise program  

Total intervention duration (wks): 52 

Frequency (times/week): 1 

Intensity: NR 

Session duration (min): 45 

Delivered by: volunteer (peer leader) 

Exercise type: balance/functional (elements of 

yoga, Pilates and tai chi) 

Location: community venue 

Who with:  group (size NR) 

Aim: fall prevention 

 

B. Otago Exercise Program  

In addition to the below, 5 home visits were 

conducted by the nurse.  

Total intervention duration (wks): 52 

Frequency (times/week): 5 

Intensity: the number of repetitions performed, 

and the weights used were progressively increased 

Session duration (min): 30 

Delivered by: health professional (nurse) 

Exercise type: balance/functional 

Location: home 

Who with: individual  

Aim: fall prevention 

 

C. Commercially provided exercise program 

(n=245 871) 

Total intervention duration (wks): 52 

Frequency (times/week): NR 

Intensity: NR 

Session duration (min): NR 

Exercise type: multicomponent (balance, strength) 

Delivered by: physical activity leader 

Location: community venue 

Who with: group (size NR) 

Aim: fall prevention 

D. No intervention   Impact on falls  

A vs. D (12 months) and C vs D (12 

months) 

Effect size for reduction in falls rate, rate 

ratio= 0.71 (0.63 to 0.82) 

 

B vs. D  

Injurious falls leading to any health 

service use (12 months) 

Powered for falls: yes 

 

Home based exercise: RR: 0.68 (95% CI: 

0.58 to 0.80) 

 

Powered for falls: yes, but outcome was 

fall injury 

 

Economic analysis outcome:  

A vs. D 

42 000 QALYs (95% CI 21,800 to 65,600) 

gained over the remaining life course 

(population total) 

 

0.075 QALYs gained per person 

 

B vs. D 

47,100 QALYs (95% CI 22,300 to 74,400) 

gained over remaining life course 

(population total) 

 

C vs. D 

42,300 QALYs (95 % CI 21,800 to 65,700) 

gained over the remaining life course 

(population total) 

 

Powered for falls: yes 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Frick, 2010, United States (HI) 

 

Study type: Mathematical 

epidemiological model 

 

Effectiveness data (SR): 

Gillespie, 2003
14

 

 

Studies included in SR: 

Tai Chi: Wolf, 1996§ 

 

Muscle/balance training: 

1. Campbell, 1997 

2. Campbell, 1999§ 

3. Robertson 2001  

A. Trial details (one study 

included in a SR)  

n= 200 

Health status: general 

population 

Age: 76.2 

%female: 82.4 

 

B. Trial details (three studies 

included in a SR)  

n= 566 

Health status: 1,3. general 

population, 2. participants 

taking psychotropic 

medications 

Age (mean across studies): 

74.2-84.1 

% female: 67.5-100 

 

 

Model details:  

US population level. Details 

NR 

Trial details  

A. Tai Chi (one study included in a SR) 

Total duration (wks): 15  

Frequency (times/week): 7 (2 supervised, daily 

unsupervised) 

Intensity: progressive challenge 

Delivered by: physical activity leader (tai chi 

instructor) 

Location: NR 

Who with: group (size NR), home  

Aim: fall prevention 

 

B. Muscle/balance training (three studies 

included in a SR) 

Total duration (wks): 24-44  

Frequency (times/week): 5-6  

Intensity: moderate 

Session duration (mins): 30 

Delivered by: health professional (physiotherapist) 

Location: home 

Who with: individual 

Aim: fall prevention 

 

Model details: as above  

 

C. Standard care 

A baseline level of health and 

routine examination, with 

treatments provided as 

needed.  

Impact on falls  

A vs. C  (52 weeks) 

Reduced rate of falling (risk ratio 0.51, 

95% CI 0.36 to 0.73) in Tai Chi group vs 

control group.  

 

B vs. C (52 weeks) 

Reduced number of participants 

sustaining a fall over a one-year period 

(pooled rate ratio 0.8, 95% CI 0.66 to 

0.98).  

 

Powered for falls: yes 

 

 

Economic analysis outcome 

A vs. C (lifetime): 0.034 QALY gained 

(visual inspection of Figure 1) 

  

B vs. C (lifetime): 0.014 QALY gained 

(visual inspection Figure 1) 

Exercise type not specified     

                                                                                                                                                                                                                                                              
13

 Gillespie, L.D., Robertson, M.C., Gillespie, W.J., Sherrington, C., Gates, S., Clemson, L.M., Lambe, S.E. (2012). Interventions for preventing falls in older people living in the community. 

Cochrane Database of Systematic Reviews, 9, CD007146. 
14

 Gillespie, L.D., Gillespie W.J., Robertson, M.C., Lamb, S.E., Cumming, R.G., & Rowe, B.H. (2003). Interventions for preventing falls in elderly people. Cochrane Database of Systematic 

Reviews, 4, CD000340. 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Farag, 2015 (2), Australia (HI) 

 

Study type: Decision analytic 

Markov model 

 

Effectiveness data (SR): 

Gillespie, 2012
13

 

Trial details (34 trials from 

SR) 

n= 7,103 

Health status: general 

population, physical 

impairment (fall risk), 

osteoporosis 

Age (mean across studies): 

64.5-88 

% female: 0-100 

 

Model details: 

Australian Individuals aged 65 

with no prior history of falls  

A. Public health program  

Total duration (wks): 5.5-104 

Frequency (times/week): 1-7 

Intensity: moderate, high, progressive challenge 

Session duration (mins): 30-150 

Delivered by: health professional, physical activity 

leaders  

Exercise type: balance/functional, strength, 3D, 

general PA, multicomponent  

Location: community venue, home 

Who with: group, individual 

Aim: fall prevention 

 

 

Model details: any intervention with a similar 

effectiveness to exercise found in the Cochrane 

review 

 

 

B. No public health program  Impact on falls 

A vs. B (12 months assumed) 

Risk ratio of 0.75 for intervention 

compared with the control group.  

 

Powered for falls: yes 

 

 

Economic analysis:  

QALY (lifetime): 0.0139 /person 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Ontario Medical Advisory 

Secretariat, 2008, Canada (HI) 

 

Study type: Markov model  

 

Effectiveness data (SR): 

Medical Advisory Secretariat, 

2008
15

 

 

Studies included in SR: 

1. Barnett, 2003 

2. Buchner, 1997 

3. Campbell, 1997 

4. Cerny, 1998 

5. Li, 2005 

6. Lord, 1995 

7. Luukinen, 2006 

8. McMurdo, 1997 

9. Robertson, 2001 

10. Skelton, 2005 

11. Suzuki, 2004 

12. Woo, 2007   

Trial details (12 studies 

included in SR) 

n= 2,139 

Health status: inclusion 

criteria across studies 

specified general population, 

physical impairment (fall 

risk), low physical activity 

level  

Age (mean across studies): 

64.5-88 

%female: 50-100 

 

Model details: 

n= 466,666 Ontario residents 

Health status: physical 

impairment (fall risk) 

Age: >65 

%female: 56.5 

Trial details  

A. Long-term exercise intervention (12 studies 

included in a SR) 

Total duration (wks): 24-104  

Frequency (times/week): 1-7  

Intensity: moderate, progressive challenge  

Session duration (mins): 30-90 

Delivered by: health professionals, physical activity 

leaders  

Exercise type: multicomponent, 

balance/functional, 3D (tai chi) 

Location: home, community venues 

Who with: individual, group 

Aim: fall prevention 

 

Model details 

Exercise programs that were 6 months or longer, 

untargeted (i.e. not tailored to individual needs), 

delivered with people with fall risk (previous 

history of fall) 

B. No intervention  Impact on falls: 

A vs. B (results from SR, timepoint not 

reported) 

Relative risk of falls 0.76 (0.64-0.91) for 

long term exercise programs compared 

with control  

 

Economic analysis outcome:  

A vs. B (lifetime) 

Females: 0.011 falls avoided/patient 

Males: 0.01 falls avoided/patient   

                                                      
15

 Medical Advisory Secretariat. (2008). Prevention of falls and fall-related injuries in community-dwelling seniors: An evidence-based analysis. Ontario Health Technology Assessment Series, 

8(2), 1-78.  
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Scheckel, 2021, Germany (HI) 

 

Study type: Markov model 

 

Effectiveness data (SR):  

Sherrington, 2019
16

 

Model details 

Health status: general 

population  

Age: 75 

% female: NR 

Time horizon: 25 years (up to 

age 100) 

 

Model details  

A. Group-based strength and balance training  

Total intervention duration (wks): 24 

Frequency (times/week): 1 

Intensity: NR 

Session duration (min): 60 

Delivered by: NR 

Location: NR 

Who with: group/individual  

Aim: fall prevention  

B. No intervention  Impact on falls 

A vs. B (24 weeks) 

Risk ratio of suffering at least one 

fracture was 0.73 (95% CI 0.56 to 0.95) 

compared to standard care or no 

intervention. 

 

Powered for falls: yes 

 

Economic analysis outcome: as above 

Incremental fractures averted: 0.0028 

(women) / 0.0013 (men) 

 

  

Costing studies      

Balance/functional     

Dangour, 2011, Chile (HI) 

 

RCT  

 

PEDro score: 7/10 

 

n= 1452 

 

Health status: general 

population 

 

Age [mean(SD)]: 66.1(1) 

 

% female: 67 

 

 

A. Physical activity intervention (n=480)  

Total intervention duration (wks): 52 

Frequency (times/week):2 

Intensity: NR 

Session duration (min): 60 

Delivered by: physical activity leaders (trainers) 

Exercise type: resistance band training 

Location: health facility (health centres) 

Who with: group (size NR) 

Aim: prevent Pneumonia and improve walking 

capacity 

 

 

B. Control (n=504) Participants 

received no intervention. 

 

Impact on falls  

A vs. B (24 months) 

No between-group difference in fall rate.  

 

Powered for falls: no 

Costing outcome (24 months): overall 

cost for physical activity intervention was 

$163.70/ participant  

 

 

                                                      
16

 Sherrington, C., Fairhall, N.J., Wallbank, G.K., Tiedemann, A., Michaleff, Z.A., Howard, K., et al. Exercise for preventing falls in older people living in the community. Cochrane Database Syst 

Rev. 2019;1:CD012424. 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Iliffe, 2014,  and Iliffe 2015, 

United Kingdom (HI)
 ¥ ‖‡

 

 

Study type: Cost-

effectiveness analysis (trial-

based) 

 

Cluster RCT 

 

PEDro score: 6/10 

n= 1,256 

 

Health status: general 

population 

 

Age [mean (SD)]: 73 (NR) 

 

% female: 62 

 

 

A. Home-based Otago Exercise Program (n=253) 

Total intervention duration (wks): 24 

Frequency (times/week): 3 

Intensity: moderate 

Session duration (min): 30 

Delivered by: physical activity leader (trained 

research staff) 

Location: home 

Who with: individual  

Aim: falls prevention, overall physical activity  

 

B. Community-based Falls Management Exercise 

Program (FaME) (n=240) 

Total intervention duration (wks): 24 

Frequency (times/week): 5 (1x supervised, 4x 

unsupervised) 

Intensity: progressive challenge 

Session duration (min): 60 min (group class), 30 

min (HEP) 

 Delivered by: physical activity leader (postural 

stability instructors) 

Location: community venue (group classes), home 

(HEP) 

Who with: combined [HEP: individual, exercise 

classes: group (up to 15)] 

Aim: falls prevention, overall physical activity  

 

C. Usual care (n=270) 

Participants were not offered 

either exercise program but 

were permitted to engage in 

any other exercise as per their 

usual routine. 

Impact on falls  

A vs. C (6 months) 

Incidence rate ratio = 0.93, 95% CI 0.64 

to 1.37 

 

A vs. C (12 months)  

Incidence rate ratio = 0.76, 95% CI 0.53 

to 1.09 

 

B vs. C (6 months) 

Incidence rate ratio = 0.91, 95% CI 0.54 

to 1.52 

 

B vs. C (12 months) 

Incidence rate ratio= 0.74, 95% CI 0.55 to 

0.99)  

 

Powered for falls: no 

 

QALYs: no significant difference between 

groups 

 

Costing outcome: intervention cost 

 

3D (Tai Chi)     
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Li, 2016, USA (HI)
 ¥ 

 

Non RCT (single group 

implementation trial) 

 

PEDro score: NA 

n=511  

 

Health status: general 

population  

 

Age [mean(SD)]: 75(NR)  

 

% female: 80 

A. Tai Chi (n=511)  

In addition to the below, 4-6 weeks into the 

program, participants were encouraged to 

participate in 15 minutes of daily home practice. 

Total intervention duration (wks): 48  

Frequency (times/week): 2 

Intensity: NR  

Session duration (min): 60  

Delivered by: physical activity leader (Tai Chi 

instructor)  

Location: community, home 

Who with: group (size NR) 

Aim: fall prevention 

 

B. Intervention group at 

baseline (n=392) 

Impact on falls 

A vs. B (48 weeks) 

Reduction in the number of falls by 49% 

in participants post Tai Chi intervention 

compared with baseline.  

Powered for falls: NR 

 

Costing outcome:  

Total cost for implementing program: 

$307,170 ($601/participant) 

Multicomponent     

Kemmler, 2010, Germany (HI)
 

¥
 

 

RCT 

 

PEDro score: 6/10 

n= 296 

 

Health status: general 

population 

 

Age [mean (SD)]: 69 (NR) 

 

% female: 100 

 

 

A. High intensity exercise (n=115) 

Total intervention duration (wks): 78 

Frequency (times/week): 4 (2x supervised, 2x 

home sessions) 

Intensity: high (aerobic activity performed at 70-

85% voluntary maximum heart rate, resistance 

training completed at level of two repetitions less 

than maximal exertion) 

Session duration (min): 60 (supervised), 20 (home 

sessions) 

Delivered by: physical activity leaders (certified 

trainers) 

Exercise type: balance/functional, strength, 

flexibility 

Location: home, community venue 

Who with: [combined (individual for home 

program, group (size NR) for supervised program] 

Aim: fall prevention, improving bone mineral 

density, reducing 10-year coronary heart disease 

risk 

 

B. Wellness program (n = 112)  

Low-intensity, non-progressive 

training was conducted once a 

week for 10 weeks (followed by 

a 10-week rest, then repeated 

for the duration of 

intervention). Each session 

began with 5-10 minutes of 

walking at 50-60% maximum 

heart rate and finished with 10 

minutes of muscle relaxation. 

Activities performed during 

sessions included relaxation, 

games, coordination, 

endurance, balance, dance, 

body sensitivity, strength, 

flexibility and breathing. 

 

Impact on falls 

A vs. B (18 months) 

Rate of falls (falls/person/6months):  

 A. 1 (95% CI 0.75-1.24) 

 B. 1.66 (95% CI 1.33-1.99) 

  

Powered for falls: yes 

 

Costing outcome 

A vs. B (18 months) 

Healthcare and intervention costs 

A. $2255/participant 

B. $2780/participant  

Exercise type not specified      
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Buchner, 1997, 

 USA (HI) ¥ 

 

RCT 

 

PEDro score: 7/10 

n=105 

 

Health status: physical 

impairments (falls risk) 

 

Age [mean (SD)]: 75(NR) 

 

% female: 51 

  

 

 

Common characteristics 

Total intervention duration (wks): 25 

Frequency (times/week): 3 

Session duration (min): 60 

Delivered by: NR 

Location: community venue  

Who with: group (size NR) 

 Aim: fall prevention, improved exercise capacity, 

gait and balance, and health status 

 

A. Endurance training (n=25) 

Exercise type: cycling 

Intensity: 75%HRR 

 

B. Strength training (n=25) 

Exercise type: weight training 

Intensity: 2 sets of 10, set 1 at 50-60%1RM, set 2   

at 75% 1RM 

  

C. Endurance and strength training (n=25) 

Exercise type: multicomponent  

Intensity: cycling at 75%HRR, weight training at 

75% 1RM 

D. Usual care (n=30) 

Participants were instructed to 

maintain usual activity levels 

and offered the option to 

exercise after 6 months. 

 

Impact on falls:  

A+B+C vs. D (6 months) 

Fall rate (fall-person-year)  

A+B+C. 0.49 

D. 0.81 

Relative risk=0.61, 95% CI 0.39-0.93  

 

Powered for falls: NR 

 

Costing outcome: Healthcare costs 7-18 

months post-randomisation 

Outpatient costs  

Exercise: USD 270 

Control: USD 285 

(no significant 

difference) 

 

Hospitalisation costs 

-Relative risk of intervention participant 

generating $1-5000 of hospital costs 

(95% CI): 1.4 (0.32-6.2)  

-Relative risk of intervention participant 

generating >$5000 of hospital costs: 0.10 

(01.-0.89 

 

OLDER ADULTS LIVING IN AGED CARE FACILITIES 
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Author, Year / Country 

(Income) / Study type 

Study sample Intervention(s) (N in analysis) Comparator (N in analysis) Impact on falls (timepoint)* / Economic 

analysis or costs outcome 

Trial-based     

Multicomponent†     

Hewitt, 2019, Australia (HI)
 ¥

 

 

Study type: cost-effectiveness  

 

Effectiveness study (RCT): 

Hewitt, 2018, Australia (HI)
1
 

 

PEDro score: 

8/10 

n*= 1481  

 

Health status: general 

population (care 

facilities) 

 

Age [mean (SD)]: 

86(7) 

  

% female: 65 

A. Strength and balance exercise program (n =97) 

Total intervention duration (wks): 52  

Frequency (times/week): 2 

Intensity: Training was progressive in stage 1. Strength 

training was performed as 2-3 sets of 10 -15 repetitions for 

each exercise at moderate intensity (12-14/ 20 using Borg 

Scale of Perceived Exertion)  

Session duration: 60 (stage 1), 30 (stage 2) 

Delivered by: health professional/trained PA leader 

(physiotherapist/trained activities officer) 

Exercise type: Multicomponent (balance and functional, 

resistance) 

Location: RACF  

Who with: group (size NR) 

Aim: Fall prevention 

B. Usual care (n = 92) Included 

activities, games and hobbies 

that were recorded at each 

assessment. 

Impact on falls:  

A vs. B (12 months) 

Reduction in rate of falls by 55% 

(95% CI 0.17-0.74)  

Falls per person year: 

A. 1.31 

B. 2.91 

 

Powered for falls: yes 

 

Economic analysis outcome 

A vs. B (12 months) 

Number of falls: 

A. 142 

B. 277 

Model-based analysis     

3D (Tai Chi)     

Wilson, 2001, United States 

(HI) 

 

Study type: cost-benefit 

analysis  

 

Effectiveness study (RCT): 

Wolf, 1996, United States (HI)
2
 

 

PEDro score: 6/10 

 

Trial details: 

n=200 

Health status: general 

population (care 

facility) 

Age [mean(SD)]: 76 

% female: 81 

 

Model details 

n= 100 

Health status: care 

facility residents at 

average risk of falls 

Age: NR 

% female: NR 

 

Trial details:  

A. Tai Chi (n=50) 

Total intervention duration (wks): 15 

Frequency (times/week): 2 

Intensity: progressive challenge 

Session duration (min): 45 

Delivered by: physical activity leader (Tai Chi instructor, 

assistant) 

Exercise type: 3D 

Location: community venue  

Who with: group (size NR) 

 

Model details: 

Total intervention duration (wks): 52 

Frequency (times/week): 2 

Intensity: progressive challenge 

Session duration (min): 60 

Delivered by: physical activity leader (Tai Chi instructor, 

assistant) 

Exercise type: 3D 

Location: RACF 

Who with: group (size NR) 

Aim: Fall prevention 

 

B. Usual Care (n=50) Impact on falls:  

A vs. B (12 months) 

Time to one or more fall  

Risk ration 0.525 (95% CI 0.321, 

0.860) 

 

 

Economic analysis outcome: 

49.88 falls averted per 100 

recipients of Tai Chi. 

 

Costing Studies       
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*The number reported for each study refers to the sample size at randomization (RCT) or recruitment (non-RCT).  

†The exercise type used to categorise each study refers to the primary exercise type (based on the ProFaNE taxonomy).  
§ 

Davis, 2022 is a secondary analysis of an RCT and concurrent economic evaluation as reported in Davis, 2020.  

¥ Where multiple falls effectiveness outcomes were reported in the paper, only one outcome was reported in the table according to the following hierarchy: i) rate of falls ii) number of falls 

iii) time to fall.  

§Studies included trial arms that were not exercise alone or control arms, however participants in these groups were included in the sample size considered for the model-based analysis.  
‖
A full economic evaluation was conducted on physical activity outcome (but not for falls or QALYs) 

¶ 
Model details and effectiveness data based upon all intervention groups that included exercise (three multicomponent groups) compared with those that did not (control, home hazard 

management, vision, home hazard management and vision group)  

^This paper also presented an economic evaluation of aged care facility falls prevention exercise programs, the details of which can be found in the tables for aged care facilities.   
‡
The effectiveness results and intervention costs for this study were also reported in the paper: Iliffe, S., Kendrick, D., Morris, R., Griffin, M., Haworth, D., Carpenter, H.,… & Gage, H. (2015). 

Promoting physical activity in older people in general practice: ProAct65+ cluster randomised controlled trial. British Journal of General Practice, 65 (640), e731-738. doi: 

10.3399/bjgp15X687361.  

3D: three-dimensional, Borg CR10: Borg category ratio 10 scale, CI: confidence interval, EQ-5D-(3L): European Quality of Life Five Dimension (three levels), HEP: home exercise program, HI: 

high income, HRR: heart rate reserve, IRR: incidence rate ratio, min: minutes, n: number, NA: not applicable, NR: not reported, PA: physical activity, PEDro: Physiotherapy Evidence Database, 

QALY: quality adjusted life years, RCT: randomised controlled trial, RM: repetition maximum, SD: standard deviation, SF-6D: Short-Form Six-Dimension, SR: systematic review, US: United 

States, USD: United States dollars, wks: weeks 

CI: confidence interval, NR: not reported, RACF: residential aged care facility, RCT: randomised controlled trial, SD: standard deviation  

Church, 2011 found no significant impact of exercise interventions on falls in RACF. Cost-effectiveness and intervention costs data was not presented and thus details have been excluded 

from the aged care facility tables. Community-dwelling population data from this study are presented in the community-dwelling tables. 
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Supplementary table 2. Economic evaluations of fall 

prevention exercise programs by geographical location 
Geographical area Author (Year), Exercise program 

OLDER ADULTS LIVING IN THE COMUNITY 

European Region 

Finland 
a
 Patil (2016), Group and home-based multi-component exercise 

Norway 
b
 Hektoen (2009), Otago exercise program 

United Kingdom 
c
 Iliffe (2014) and Iliffe (2015), Otago Exercise Program and FAME 

Germany 
b
Scheckel (2021), Group-based strength and balance  

c
 Kemmler(2010) , Multipurpose Exercise Program 

Region of the Americas 

Canada 
a
 Davis (2022) and Davis (2020), Otago Exercise Programem (OEP) 

b
 Ontario Medical Advisory Secretariat (2008), Long-term exercise 

intervention 

United States
 a

 Li (2019), Multi-modal exercise (MME)
 

a
 Li, (2019), Tai Ji Quan Moving with Better Balance (TJQMBB)

 

b
 Mori (2017), Otago exercise program 

b
 Carande-Kulis (2015), Otago exercise program 

b
 Frick (2010), Muscle/balance training 

c
 Li (2016), Tai Ji Quan: Moving for Better Balance 

c Buchner (1997), “Frailty and Injuries: Cooperative Studies of 
Intervention Techniques (FICSIT)” 

Chile
 c

 Dangour (2011), Physical activity intervention 

Western Pacific Region  

New Zealand 
a
 Robertson, 2001 (1), Otago exercise program 

a
 Robertson, 2001(2), Otago exercise program 

a
 Robertson, 2001(3), Otago exercise program 

b
 Deverall (2019), Peer-led exercise program 

Australia  
a
 Farag (2015), Weightbearing Exercise for Better Balance (WEBB) 

a
 Haas (2006), Tai Chi 

b McLean, 2015, “NoFalls” program 
b
 Day (2010), Tai chi 

b
 Church (2011), Otago exercise program 

b
 Church (2012), Otago exercise program 

b 
 Farag, 2015 (2) Exercise type not specified 

OLDER ADULTS LIVING IN CARE FACILTIES
 

Western Pacific Region  
 

Australia    
a
Hewitt, 2019, Strength and balance program   

 

Region of the Americas  
 

United States                                                  b
Wilson, 2001, Tai Chi 

c
Buettner, 2002, Walking and functional exercise   

c
Mulrow,1994, Tailored multicomponent exercise program

 

Geographical locations defined according to the WHO classification (https://www.who.int/about/who-we-are/regional-

offices) 
a
 Indicates trial-based economic evaluations 

b 
Indicates model-based economic evaluations 

c
 Indicates costing studies 
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Supplementary table 3. Categories of exercise (ProFaNE) investigated in the included studies 
 

Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

ODLER PEOPLE LIVING IN THE COMMUNITY  

Trial-based  

Davis, 2020 and Davis, 2022, Canada 

(HI)
  

 

Effectiveness study (RCT): 

Liu-Ambrose, 2019, Canada (HI) 

 

Otago exercise program  

Primary  Secondary   Secondary    

Robertson, 2001(1), New Zealand 

(HI)
  

 

Otago exercise program  

Primary  Secondary   Secondary   

Robertson, 2001(2), New Zealand 

(HI)
  

 

Otago exercise program  

Primary  Secondary    Secondary    

Robertson, 2001(3), New Zealand 

(HI) 

 

Effectiveness study (RCT): Campbell, 

1999, New Zealand (HI) 

 

Otago exercise program  

Primary Secondary   Secondary    

Farag, 2015(1), Australia (HI) 

 

Effectiveness study (RCT): 

Sherrington, 2014, Australia (HI) 

 

Home-based strength and balance 

programme 

Primary Primary       

Patil, 2016, Finland (HI)
 

 

Effectiveness Study (RCT): Uusi-Rasi, 

2015, Finland (HI) 

Primary  Primary       
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Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

Group-based balance and strength 

training plus home practice 

Haas, 2006, Australia (HI) 

 

Effectiveness study (RCT): 

Voukelatos, 2007, Australia (HI)
  

 

Group-based Tai Chi 

   Primary     

Li, 2019, United States (HI) 

 

Effectiveness Study (RCT): Li, 2018, 

United States (HI) 

 

Group-based Tai Chi 

   Primary     

Li, 2019, United States (HI) 

 

Effectiveness Study (RCT): Li, 2018, 

United States (HI) 

 

Group based multimodal training  

Primary  Primary Primary    Primary  

Model-based  

Hektoen, 2009, Norway (HI) 

 

Effectiveness study (RCT): Campbell 

1997, New Zealand (HI) 

 

Otago exercise program  

Primary  Secondary    Secondary    

McLean, 2015, Australia (HI)
 
 

 

Effectiveness study (RCT): Fitzharris, 

2010, Australia (HI) 

 

Group-based strength and balance 

plus home practice  

Primary  Primary       

Mori, 2017, United States (HI) 

 

Effectiveness data (SR): Robertson, 

2002 

 

Otago exercise program  

Primary  Secondary    Secondary    
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Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

Day, 2010, Australia (HI)
 
 

 

Effectiveness data (SR): Gillespie, 

2009 

 

Group Tai Chi 

   Primary     

Carande-Kulis, 2015, United States 

(HI) 

 

Effectiveness Study (RCT):  

Robertson, 2002, New Zealand (HI)
 
 

 

Otago exercise program  

Primary  Secondary   Secondary    

Carande-Kulis, 2015, United States 

(HI) 

 

Effectiveness Study (RCT):  Li, 2005, 

United States (HI)
  

 

Group Tai Chi 

   Primary     

Church, 2011, Australia (HI)^ 

 

Effectiveness review (SR): Gillespie, 

2009 

 

Group exercise 

Not applicable       

Church, 2011, Australia (HI) 

 

Effectiveness review (SR): Gillespie, 

2009 

 

Otago exercise program  

Primary  Secondary    Secondary    

Church, 2011, Australia (HI) 

 

Effectiveness review (SR): Gillespie, 

2009 

 

Group Tai Chi 

   Primary     

Church, 2012, Australia (HI)^ 

 

Not applicable       
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Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

Effectiveness review (SR): 

Gillespie, 2009  

 

Group exercise  

Church, 2012, Australia (HI)  

 

Effectiveness review (SR): 

Gillespie, 2009 

 

Otago exercise program  

Primary  Secondary    Secondary    

Church, 2012, Australia (HI)  

 

Effectiveness review (SR): 

Gillespie, 2009 

 

Group Tai Chi 

   Primary     

Deverall, 2019, New Zealand (HI) 

 

Effectiveness data (SR): Gillespie, 

2012 

 

Peer-led exercise program  

 Primary  Secondary    Secondary    

Deverall, 2019, New Zealand (HI) 

 

Effectiveness data (SR): Gillespie, 

2012 

 

Otago exercise program  

Primary  Secondary    Secondary    

Deverall, 2019, New Zealand (HI) 

 

Effectiveness data (SR): Gillespie, 

2012 

 

Commercially provided exercise 

program  

Primary  Secondary      

Frick, 2010, United States (HI) 

 

Effectiveness data (SR): Gillespie, 

2003 

 

   Primary     
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Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

Tai Chi: Wolf, 1996§ 

 

Group Tai Chi 

Frick, 2010, United States (HI) 

 

Effectiveness data (SR): Gillespie, 

2003 

 

Muscle/balance training: 

1. Campbell, 1997 

2. Campbell, 1999 

3. Robertson 2001 

Primary  Secondary    Secondary    

Farag, 2015 (2), Australia (HI)^ 

 

Effectiveness data (SR): 

Gillespie, 2012 

 

Public health program  

Not applicable        

Ontario Medical Advisory 

Secretariat, 2008, Canada (HI)^ 

 

Effectiveness data (SR): 

Medical Advisory Secretariat, 2008 

Not applicable        

Scheckel, 2021 Group-based exercise 

program 

Effectiveness data: Sherrington, 2019 

 

Not applicable       

Costing studies 

Dangour, 2011, Chile (HI) 

 

Group-based balance and strength  

Primary  Secondary    Secondary    

Iliffe, 2014 and Iliffe 2015, United 

Kingdom (HI)
  

 

Otago exercise program  

Primary  Secondary    Secondary    

Iliffe, 2014 and Iliffe 2015, United 

Kingdom (HI) 

 

Group multicomponent exercise 

program and home practice  

Primary  Secondary Secondary   Secondary    
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Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

Li, 2016, USA (HI)
 ¥ 

 

Group Tai chi 

   Primary     

Kemmler, 2010, Germany (HI)
 ¥ 

 

Group-based balance, gait flexibility 

and strength training plus home 

practice 

Primary  Primary Primary   Secondary   

Buchner, 1997, USA (HI) 
¥  

 

Group-based strength training  

 Primary        

Buchner, 1997, USA (HI) 
¥
 

 

Group-based stationary cycling 

     Primary   

Buchner, 1997, USA (HI)  

 

Group-based stationary cycling plus 

strength training 

 Primary    Primary  

OLDER PEOPLE LIVING IN AGED CARE FACILITIES  

Trial-based  

Hewitt, 2019, Australia (HI)
 
 

 

Effectiveness study (RCT): 

Hewitt, 2018, Australia (HI) 

 

Group-based strength and balance 

program  

Primary  Primary       

Model-based  

Wilson, 2001, United States (HI) 

 

Effectiveness study (RCT): 

Wolf, 1996, United States (HI) 

 

Group based Tai Chi 

   Primary     

Costing studies  

Buettner, 2002, USA (HI) 

 

Group-based walking and functional 

exercise  

Primary Secondary  Secondary    Primary  

Mulrow, 1994, USA (HI) Primary  Primary     Primary   
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Author, year/ Country Gait/balance/functional 

training  

Strength/resistance 

training 

Flexibility  3D (Tai Chi, 

dance) 

General physical 

activity  

Endurance  Other 

 

Individual multicomponent exercise 

program  

^The ‘group exercise’ modelled in Church 2011 and Church 2012, ‘public health program’ in Farag, 2015 (2), and ‘long-term exercise program’ in Ontario Medical Advisory 
Secretariat, 2008 did not model a specific exercise program.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



 

Supplementary table 4. Description of the approach to the model-based analysis of economic 

evaluations of falls prevention exercise programs 
OLDER ADULTS LIVING IN THE COMMUNITY 

Author, Year / 

Intervention  

Effectiveness estimate source and 

assumptions 

Consequences of falls / exercise Parameters used Calibration for local 

data 

Balance/functional     

Hektoen, 2009 

 

Otago Exercise 

Program  

 

Performed a search in five databases to 

find interventions that quantify costs and 

describe the content and delivery of 

effective programs that have been proven 

to reduce falls and injuries. Review and 

selection methods not described. Did not 

appraise the quality of study. Authors 

decided to target people at high risk of 

falling, however effectiveness study was 

conducted in people not recruited based 

on fall risk.  

 

Effectiveness study: Campbell (1997)
17

 

Mild and moderate injury, serious 

injury, severe injury (hip fracture) 

and very severe injury (hip fracture 

type 2),  

● Seriousness of injury: table II  

Representative case history for each of the different 

injuries with assumptions regarding the service 

provision 

To some extent. 

Although the 

intervention 

effectiveness data 

comes from a study 

conducted in NZ, 

falls prevalence and 

costs are calculated 

considering the 

local population.  

McLean, 2015 

 

“NoFalls” 

exercise program 

 

No systematic approach for selecting the 

effectiveness estimate and did not 

appraise the quality of study. Effectiveness 

estimate from a factorial trial and all 

exercise groups were combined which 

means that participants may have received 

other intervention in addition to exercise 

(e.g. vision, hazard). Similarly the control 

group may have included other 

interventions.  

 

Effectiveness study: Fitzharris (2010)
18

 

Health states: no fall, fall, fall-related 

injury, fall and no injury.  

Injury was divided into: fracture 

(NOF, shoulder, wrist, other), 

cut/scrape/bruise, head injury, other. 

Each of these were classified into 

medical care or not  

 

A linear relationship was assumed 

between falls and injury, falls data 

from both groups were pooled and 

equal transition probabilities applied 

to both groups after a fall 

● Falls data: data from effectiveness study collected 

prospectively via monthly calendars.  

● Utility weights for EuroQol: literature (Table 1) 

● Conditional probabilities: Additional file 4: Table S4 

● Intervention costs: Additional file 1: Table S1 

● Health care costs: Additional file 2: Table S2 and 

Table 3 

● Uncertain variables for sensitivity analysis: 

Additional file 3: Table S3: 

 

Yes. overall relevant 

to the Australian 

population 

                                                      
17

 Campbell, A.J., Robertson, M.C., Gardner, M.M., Norton, R.N., Tilyard, M.W., & Buchner, D.M. (1997). Randomised controlled trial of a general practice programme of home based exercise to prevent falls in 

elderly women. BMJ, 315 (7115), 1065-1069.  
18

 Fitzharris, M.P., Day, L., Lord, S.R., Gordon, I., & Fildes, B. (2010). The Whitehorse NoFalls trial effects on fall rates and injurious fall rates. Age and Ageing, 39, 728-733.  
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Mori, 2017 

 

Otago Exercise 

Program 

Robertson 2002
19

: individual data meta-

analysis investigating the effectiveness of 

the program on fracture.  

 

Assumed that all hip, wrist, and other 

osteoporotic fractures and one third of 

clinical vertebral fractures were caused by 

falls, and that exercise reduced the risk of 

these fractures in the base case. 

 

“We assumed that the effects of exercise 
started immediately after the program was 

started and stopped immediately once a 

participant completed the program” 

Four health states: no fracture, post-

hip fracture, post-clinical vertebral 

fracture, death.  

● Transition probabilities: Table 1 

● Total costs: Table 1 

● Health-related quality of life (utilities): Table 1 

● Probability of starting the exercise: 42% (reference 

14) 

Detailed information provided in the Technical 

appendix.  

To some extent. 

Effectiveness data 

from NZ studies, 

but other data 

relevant to US 

3D (Tai Chi)     

Day, 2010 

 

Tai Chi 

Four studies included in a meta-analysis 

from a Cochrane review: Gillespie (2009)
20

. 

Group-based Tai Chi was found to be 

effective 

 

Assumed no sustained effect beyond the 

intervention period 

Hospitalisation (yes / no) ● Prevalence of falls those who did not receive the 

intervention: published sources (References 17, 18, 

Table 1) 

● Proportion of population meeting criteria for 

exercise: Disability, Ageing and Carers Survey  

(Reference 19) 

● Exercise uptake: 1.9% ( 1.1 to 2.6) (Table 1) 

● Proportion of falls resulting in hospitalisation 

(References 23, 24, Table 1)  

● Intervention costs: Arthritis Victoria, reference 11, 

25, 26 

Yes. Parameters 

used were relevant 

to the Australian 

population 

Multiple exercise 

types  

    

                                                      
19

 Robertson, M.C., Campbell, A.J., Gardner, M.M., & Devlin, N. (2002). Preventing injuries in older people by preventing falls: A meta-analysis of individual-level data. Journal of the American Geriatrics Society, 

50, 905-911.  
20

 Gillespie, L.D., Robertson, M.C., Gillespie, W.J., Lamb, S.E., Gates, S., Cumming, R.G., & Rowe, B.H. (2009). Interventions for preventing falls in older people living in the 

community (Review). Cochrane Database of Systematic Reviews, 2, CD007146. 
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Carande-Kulis, 2015 

 

Otago exercise 

program 

 

Tai Chi 

 

Criteria for selecting Interventions: i) a high 

level of effectiveness shown in the 

randomized controlled trial (RCT); ii) 

feasibility (i.e. the intervention had been 

translated into a program and 

implemented in community settings); and 

iii) appropriate for older adults with 

differing levels of fall risk.  

 

Effectiveness studies:  

OEP: Robertson (2002)19 

Tai Chi: Li (2005)
21

 

 

Fatal injuries 

Non-fatal injuries 

Medical care seeking 

● Average annual benefits from averting the direct 

medical costs of a fall:  calculated from total cost of 

fatal and non-fatal injuries derived  from national 

vital statistics and claims data (Reference 6) 

● Falls incidence: 2000 National Vital Statistics System, 

2001 National Electronic Injury Surveillance System-

All Injury Program, 2000 Health Care Utilization 

Program National Inpatient Sample and 1999 

Medical Expenditure Panel Survey (Reference 3) 

● Average annual cost of a fall injury: total costs of 

fatal and non-fatal fall injuries divided by the 

number of injuries in 2000 

● Costs for 12 months post injury 

● Program (intervention costs): obtained from 

published descriptions of the interventions in the 

trials along with direct communication with program 

developers 

● Risk of falling in the comparator group: a 30% aged 

65+, 50%  aged 80+ (Reference 12) 

● Likelihood of seeking medical care following a fall: 

33.4% (Reference 13) 

Yes. The data used 

was relevant to the 

USA population 

Church, 2011 

 

Group-based exercise  

 

Home-based exercise 

 

Tai Chi 

Source: Cochrane review (Gillespie 

(2009)20  

 

Only interventions with a statistically 

significant reduction in the 

risk of falling were included in the model. 

The estimated rate ratio 

was used to adjust the probability of falling 

for each intervention 

compared to no intervention. 

Health states:  1) low risk 

(individuals who have never fallen); 

2) medium risk (individuals 

who have previously fallen but 

incurred no injury); 3) high risk 

(previously fallen and incurred an 

injury); 4) residential aged care; 

and 5) death. 

● Intervention effectiveness: Table 1 

● Transition probabilities: Table 2 and Table 3 

● Intervention costs: Table 4 

● Utility: Page 64 

 

Additional information can be found in Church 2010
22

  

To some extent. 

Effectiveness data 

from meta-analysis 

(several countries), 

utility based on UK 

norms, costs and 

transition 

probabilities 

relevant to 

Australian 

population. 

                                                      
21

 Li, F., Harmer, K., Fisher, J., McAuley, E., Chaumeton, N., Eckstrom, E., & Wilson, N.L. (2005). Tai Chi and fall reductions in older adults: A randomized controlled trial. Journal of Gerontology, 60A (2), 187-194.  
22

 Church, J., Goodall, S., Norman, R., Haas, M. (2010). An economic evaluation of community and residential aged care falls prevention strategies in NSW. Sydney: NSW Ministry of Health. 

https://www.health.nsw.gov.au/falls/Publications/economic-evaluation-falls-prevention.pdf 
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Church, 2012 

 

Group-based exercise 

 

Home-based exercise 

  

Tai Chi 

Source: Cochrane review (Gillespie 

(2009)20  

 

Only interventions with a statistically 

significant reduction in the 

risk of falling were included in the model. 

The estimated rate ratio 

was used to adjust the probability of falling 

for each intervention 

compared to no intervention. 

Health states:  1) low risk 

(individuals who have never fallen); 

2) medium risk (individuals 

who have previously fallen but 

incurred no injury); 3) high risk 

(previously fallen and incurred an 

injury); 4) residential aged care; 

and 5) death. 

● Intervention effectiveness: Table 1 

● Transition probabilities: Table 2 

● Intervention costs: Table 1 

● Health care costs: Table 2 

Utilities: Table 2 

To some extent. 

Effectiveness data 

from meta-analysis 

(several countries), 

utility based on UK 

norms, costs and 

transition 

probabilities 

relevant to 

Australian 

population.  

Deverall, 2019 

 

Otago Exercise 

Program  

Source: Cochrane systematic review 

(Gillespie, 2012)
23

 

 

Used effectiveness estimate from review 

which showed that the intervention is 

effective in reducing fall rate. However, the 

main outcome of the model was injurious 

falls. Assumed that the rates of falls and 

injurious falls are the same. 

 

Also assumed that effectiveness of a 

commercially delivered group-based 

exercise and peer-led group-based exercise 

would be the same as the effectiveness of 

the overall meta-analysis.  

 

Intervention was delivered for 25 years, 

and the details are unclear. Assumed that 

the intervention effect sizes remained 

constant into the future. 

 

 

Low risk & participant (no previous 

history of fall), low risk & non-

participant, high risk & participant, 

high risk & non-participant, fall, long-

term care, died from fall, died from 

other cause.  

 

● Utility weights: Disability weights from Global 

burden disease data adjusted for NZ population 

(Supplementary appendix).  

● Transition probabilities: Table A1  

o Probability of receiving primary health care after 

an injurious fall: Accident Compensation 

corporation (ACC) 

o Probability of death other causes: Life-tables for 

NZ 

o Probability of moving to residential aged care 

facility: census data 

o Incidence rate of injurious falls: Official 

hospitalisation data (HealthTracker). Considered 

age groups, sex, ethnicity, and previous history of 

falls in the past 5 years.  

● Intervention costs 

● Health system costs: primary health care and 

hospitalisation following an injurious fall and cohort 

specific average population health care costs: ACC 

and Health Tracker 

● Intervention costs: Table A2 

● Starting participation: 52% of eligible population 

(Table A1) 

Decline in participation at 12 months: 19.45% (group 

based) and 23.7& (home-based) (Table A1) 

Yes. Overall 

relevant data for 

the NZ population 

was used.  
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Frick, 2010 

 

Tai Chi  

 

Muscle and balance 

training 

Source: Cochrane systematic review 

(Gillespie, 2003)
24

 

 

The change in the number of falls in the 

year of a preventive 

intervention was translated into health 

system costs averted and QALYs gained 

over the target population’s remaining 
lifetime. 

Not clearly reported, but the 

following was assumed:  

Fall, fall-related hip fracture, fall-

related death, death 

● Decrease in falls was assumed to be related linearly 

to a decrease in the number of fall-related hip 

fractures 

● Intervention cost: clinical experience and literature 

review: Table 1 

● Falls probabilities: calculated based on previous 

studies (ref 5 and 6) 

● Healthcare costs associated with hip fractures: 

previous US studies (ref 13-15) 

● Utility weights (for all health states): previous 

studies (ref 8 and 9) 

Yes. Overall 

relevant data for 

the US population 

was used. 

Exercise type not specified    

Farag, 2015(2) 

 

Public health exercise 

program  

Source: Cochrane review (Gillespie 

(2012)23  

 

The model also assumes that participants 

will derive the 

same level of benefit from the program 

each year  

 

The model does not take into 

consideration gains lasting longer than 1 

year  

Health states: community dweller 

with no prior history of falls, 

community dweller with a prior 

history of falling, community 

dweller with a history of prior 

hospitalisation, resident in an 

aged care facility and the death state. 

● Transition probabilities: Table I 

● Costs (health care and residential aged care facility): 

Table I 

● Utilities: Table I 

 

To some extent. 

Parameters used 

relevant to the 

Australian 

population, 

exception for utility 

values that were 

derived from UK 

Ontario Medical 

Advisory Secretariat, 

2008 

 

Exercise program (> 6 

months, not-tailored) 

Effectiveness estimates from a systematic 

review conducted for the Ontario Medical 

Advisory Secretariat. 

  

Exercise uptake was estimated at 57% and 

annual compliance with exercise at 79% 

Health states: low risk for falling, 

moderate risk for falling, high risk for 

falling,  long term care, death  

● Decision tree: Figure 1 

● Transition probabilities falls status: Ontario ministry-

specific data. Appendix 1 

● Admission rate to long care facility: Appendix 3 

● Mortality rates (by age and sex): Appendix 4 

● Compliance rate: 79%, reference 28 

● Exercise uptake rate: 57%, reference 37 

● Effectiveness estimates: Table 2 

● Population 65+ in Ontario: Appendix 5 

● Resource use and costs: Table 5 

To some extent. 

Effectiveness data 

from meta-analysis 

(several countries), 

but other data are 

relevant. 
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Scheckel, 2021 

 

Group-based program 

  

Source: Cochrane review (Sherrington, 

2019)
25

 

 

It was assumed that hip fractures made up 

84% of all femoral fractures.  

 

In order to account for non-persistence, a 

proportional annual decrease in effect of 

28% was calculated. After 4 years, the 

effect of the exercise intervention was 

assumed to be 0.  

Six health states: well, hip fracture, 

post-fracture, nursing home, re-

fracture in nursing home, death 

(Figure 1) 

● Risk ratio of hip fracture for those participating in 

exercise compared to those that did not: published 

sources (Reference 23). 

● Transition probabilities: Table 1 

● Intervention cost, hip fracture treatment costs, long-

term care costs: Table 2 

Yes. The data used 

was relevant to the 

German population.  

OLDER ADULTS LIVING IN AGED CARE FACILITIES 

Wilson, 2001,  

Tai Chi 

Effectiveness estimate from a clinical trial 

using time to one or more fall as the 

outcome. This was not the primary 

outcome of the study. Assumed linear 

relationship between reduction in fall rate 

and in fall-related hip fracture. Assumed a 

30% annual program dropout rate  

Fall-related hip fracture, no hip 

fracture  
 Health care utilisation related to hip fracture (due to 

a fall): Table 1 and 2 

● Transition probabilities: NR 

●  Willingness to pay to avoid death and morbidity: 

page 22 

Unclear as the 

parameters were 

poorly reported. 

NZ: New Zealand, UK: United Kingdom, US: United States, USA: United States of America   
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Supplementary table 5. Summary of the control group intervention investigated in the trial-based 

economic evaluations 
Author (year), Country Intervention   Exercise description Control group description  

COMMUNITY-DWELLING 

Balance/functional exercise  

Davis (2020), Canada 

Otago Exercise Programme 

Home-based exercise 5 days/wk for 30 

min/session over 52 wks  

Usual care: fall prevention care from a geriatrician 

Robertson, (2001) (1), New Zealand 

Otago Exercise Programme  

Home-based exercise 5 days/wk for 30 

min/session over 52 wks 

Usual care: participants did not receive the exercise intervention 

Robertson, (2001) (2), New Zealand 

Otago Exercise Programme 

Home-based exercise 5 days/wk for 30 

min/session over 52 wks 

Usual care: participants received no intervention 

 

Robertson, (2001) (3), New Zealand 

Otago Exercise Programme  

Home-based exercise 6 days/wk for 30 

min/session over 104 wks  

Usual care and social visits and telephone calls by the research nurse to match the 

number received by the exercise group  

Multicomponent  

Farag (2015), Australia 

Weightbearing Exercise for Better Balance 

(WEBB) 

Home-based exercise 6 days/wk for 30 

min/session over 52 wks  

 

Usual care and a fall prevention booklet (that was also supplied to the exercise group) 

Li (2019), United States 

Multi-modal exercise (MME) 

Group exercise 2 days/wk for 50 min/session 

over 24 wks  

Stretching Exercise: this program consisted of breathing, stretching and relaxation 

activities performed primarily in a seated position. Stretches of all major body 

segments was performed. 

Patil (2016) Finland 

Group and home-based multi-component  

Home-based and group exercise 4-5 days/wk 

for 60 min/session over 104 wks  

Usual care: participants were asked not to make change to their pre-study activity 

level. 

3D (Tai Chi) 

Haas (2006), Australia 

Tai Chi 

Group exercise once/wk for 60 min/session 

over 16 wks  

Usual care - waitlist control: Participants would be provided Tai Chi classes 

following the 16-week intervention period 

Li (2019), United States 

Tai Ji Quan Moving with Better Balance 

(TJQMBB) 

Group exercise 2days/wk for 60 min/session 

over 24 wks 

 

Stretching exercise: This program consisted of breathing, stretching and relaxation 

activities performed primarily in a seated position. Stretches of all major body 

segments was performed. 

AGED CARE FACILITIES  

Multicomponent 

Hewitt (2019), Australia  

Strength and balance exercise program  

Group exercise 2 days/wk for 60 (later 30 

min) sessions over 52 weeks  

Usual care: included activities, games and hobbies that were recorded at each 

assessment. 
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Supplementary table 6. Summary of results of the trial and model-based economic evaluations 

investigating fall prevention exercise programs in older adults living in the community 
Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

TRIAL-BASED 

Balance / functional exercise 

Davis (2020) 

and Davis 

(2022), Canada 

Otago Exercise 

Programme 

Healthcare 

system 

12 months 

-Participants had 

one fall in prior 12 

months 

-67% female 

Home-based exercise 5 

days/wk for 30 

min/session over 52 

wks  

 

Dominant 

 Incremental costs: - $217 

(SD 711) 

 Incremental QALY (EQ-5D-

3L): −0.007 (SD 0.006) 
 Incremental QALY (SF-6D): 

0.003 (SD 0.005) 

By gender:  

Women: $35,868 (95% CI 

$53,404 to $ 125,143) 

Men:  

• Incremental QALY: 0.005 

(0.011) 

• Incremental costs: -1376 

(2209) cost saving    

 

Dominant (falls) 

 Incremental costs: - $263 (SD 

864) 

 Incremental number of falls: -

130 

 

 

By gender: 

Women: $53/fall 

• Incremental number of falls -
0.6 (SD 0.4)  

• Incremental costs: 32.4 (709) 

 

Men: Dominant 

• Incremental number of falls: -
1.2 

• Incremental costs: -1376 

(2209) cost saving    

 

 

 

 

-QALY (ED-5D-3L): 88% of 

bootstrapped cycles in 

the SW quadrant (less 

effective and less costly) 

-QALY (SF-6D): 76% of 

bootstrapped cycles in SE 

quadrant (more effective 

and less costly) 

MODERATE 

Robertson, 

(2001)(1), New 

Zealand 

Otago Exercise 

Programme  

Hospital 

perspective^    

12 months 

-General 

population 

-68% female 

Home-based exercise 5 

days/wk for 30 

min/session over 52 

wks 

NR 65+ years 

$343 (fall) (UI NR) 

$1,430 (injurious fall) (UI NR) 

80+ years 

Dominant (falls and injurious 

falls) 

NR MODERATE 
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Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

Robertson, 

(2001)(2), New 

Zealand 

Otago Exercise 

Programme 

Intervention 

payer^   

 

12 months 

-General 

population 

-70% female 

Home-based exercise 5 

days/wk for 30 

min/session over 52 

wks 

 

NR $3,395 (fall) (UI NR) 

$7,608 (injurious fall) (UI NR) 

 

NR LOW 

Robertson, 

(2001)(3), New 

Zealand 

Otago Exercise 

Programme  

Intervention 

payer^ 

24 months 

-General 

population 

-100% female 

-80+ years old 

 

Home-based exercise 6 

days/wk for 30 

min/session over 104 

wks  

 

NR Year 1:  

$735 (fall) (UI NR) 

$1,070 (injurious fall) (UI NR) 

Year 2:  

$620 (fall) (UI NR) 

$997 (injurious fall) (UI NR) 

NR LOW 

Multicomponent 

Farag (2015), 

Australia
‖
 

Weightbearing 

Exercise for 

Better Balance 

(WEBB) 

Health and 

community 

care funder 

NR, 12 

months 

assumed 

-People following 

discharge from 

hospital for any 

admission 

-74% female 

 

Home-based exercise 6 

days/wk for 30 

min/session over 52 

wks  

 

$130,938/ (UI NR) 

 

Subgroup with higher 

cognitive status: $34,418 (UI 

NR) 

 

NR No threshold value at 

which the program can 

be considered as having 

an 80% probability of 

cost-effectiveness for 

QALY 

Subgroup with higher 

cognition: 80% at WTP 

threshold of 

$80,000/QALY  

MODERATE 

Li (2019), 

United States 

Multi-modal 

exercise (MME) 

Healthcare 

system 

6 months 

-Participants had 

one fall in prior 12 

months or 

impaired mobility 

-65% female 

 

Group exercise 2 

days/wk for 50 

min/session over 24 

wks  

$29,156 (UI NR) 

 

$897 (fall) (UI NR) 

 

80% at WTP threshold of 

$20,000 /fall prevented 

>90% at WTP threshold of 

$50,000 

MODERATE 
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Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

Patil (2016) 

Finland 

Group and 

home-based 

multi-

component  

Health system 

and patient^ 

24 months 

 

-Participants had 

one fall in prior 12 

months 

-100% female 

Home-based and group 

exercise 4-5 days/wk 

for 60 min/session over 

104 wks  

 

NR 

 

$229 (fall) (UI NR) 

$648 (injurious fall) (UI NR) 

86% at a WTP threshold 

of €3,000 per injurious 
fall prevented 

MODERATE 

3D (Tai Chi)        

Haas (2006), 

Australia
‖
 

Tai Chi 

Healthcare 

system 

NR 

-General 

population 

-84% female 

Group exercise 

once/wk for 60 

min/session over 16 

wks  

NR $3,074
# 

(fall) (AUD, currency
 

year NR) 

 

NR LOW 

 

Li (2019), 

United States 

Tai Ji Quan 

Moving with 

Better Balance 

(TJQMBB) 

Healthcare 

system 

6 months 

-Participants had 

one fall in prior 12 

months or 

impaired mobility 

-65% female 

Group exercise 

2days/wk for 60 

min/session over 24 

wks 

 

Dominant 

 Incremental cost: -171 

 Incremental QALY: 0.04 

 

 

Dominant  

 Incremental cost: -184 

 Incremental falls: 0.95 

 

100% at WTP threshold of 

$500/fall prevented and 

$10,000/QALY gained 

 

MODERATE 

MODEL-BASED 
Balance/functional 

Carande-Kulis, 

2015, United 

States (HI) 

Otago Exercise 

Programme 

Third-party 

payer/ 12 

months 

-General 

population  

 

-%female NR 

Home exercise 

performed 5 days/wk 

for 30 min/session over 

24 wks.  

Return on investment†: 
-65+ years: 36% 

-80+ years: 127% 

NR NR LOW 

Church, 2011, 

Australia (HI) 

Otago Exercise 

Programme 

Healthcare 

system 

(assumed by 

authors)/ 10 

years with 

annual cycle 

-Old older adults 

(75 years) at low, 

medium and high 

fall risk were 

selected 

 

-% female NR 

Home-based exercise 

program performed 5 

days/wk for 30 min 

/session over 24 wks. 

 $176,078 (UI NR) $3,636 (fall) (UI NR) 

$76,767 (fall-related 

hospitalisation) (UI NR) 

NR LOW 
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Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

Church, 2011, 

Australia (HI) 

Group-based 

exercise  

Healthcare 

system 

(assumed by 

authors)/ 10 

years with 

annual cycle 

-Old older adults 

(75 years) at low, 

medium and high 

fall risk were 

selected 

 

-% female NR 

Group exercise 

performed 3 days/wk 

for 26 wks (session 

duration NR).  

$133,177 (UI NR) $9,013 (fall) (UI NR) 

 

$190,927 (fall-related 

hospitalisation) (UI NR) 

 

NR LOW 

Church, 2012, 

Australia (HI) 

Otago Exercise 

Programme 

Healthcare 

funder 

(assumed by 

authors)/ 

Lifetime (or 

up to 100 

years) with 

annual cycle 

-Participants at 

low, medium and 

high fall risk were 

selected  

-% female NR 

Home-based exercise 

performed 5 days/wk 

for 30 min/session over 

24 wks.  

$171,003 (UI NR) $11,986 (fall) (UI NR) 

 

< 50% at a WTP threshold 

of $60,000  

LOW 

Church, 2012, 

Australia (HI) 

Group-based 

exercise 

Healthcare 

funder 

(assumed by 

authors)/ 

Lifetime (or 

up to 100 

years) with 

annual cycle 

-Participants at 

low, medium and 

high fall risk were 

selected  

-% female NR 

Group exercise 

performed 3 days/wk 

for 26 wks (session 

duration NR) 

$129,643 (UI NR) 

 

High risk of falling:  

$93,227 (UI NR) 

All: $9,083 (fall) (UI NR) 

 

High risk of falling:  

$5,274 (fall) (UI NR) 

< 50% at a WTP threshold 

of $60,000 

LOW 

Deverall, 2019, 

New Zealand 

(HI) 

Peer-led 

exercise 

program 

Health 

system/ 

Lifetime 

horizon 

(intervention 

horizon for up 

to 25 years) 

-General 

population  

-% female NR 

Group exercise 

performed once/wk for 

45 min/session over 52 

wks.  

$22,758 (95% CI $9,523 to 

$49,552) 

NR NR MODERATE 

Deverall, 2019, 

New Zealand 

(HI) 

Otago Exercise 

Programme  

Health 

system/ 

Lifetime 

horizon 

(intervention 

horizon for up 

to 25 years) 

-General 

population  

-% female NR 

Home-based exercise 

performed 5 days/wk 

for 30 min/session over 

52 wks.  

$11,137 (95% CI $3,550 to 

$25,179)  

NR NR MODERATE 
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Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

Frick, 2010, 

United States 

(HI) 

Muscle/balance 

training 

Integrated 

healthcare 

system/ 

Lifetime 

horizon  

-General 

population  

-% female NR 

Home-based exercise 

performed 5-6 days/wk 

for 30 min/session over 

24-44 wks.  

$160,486
#
 (UI NR) NR The intervention was 

never the most 

preferable option at any 

WTP for QALY 

LOW 

Hektoen, 2009, 

Norway (HI) 

Otago Exercise 

Programme 

Societal 

(reported) / 

Health system 

(assumed by 

authors)/ NR, 

12 months 

assumed 

-Old older adults 

(≥ 80 years of 

age) who were 

selected on the 

basis of fall risk 

-100% female  

Home exercise 

performed 6 days/wk 

for 30 min/session over 

52 wks.  

NR Dominant (falls) 

 Incremental costs:  

-$34,413 

 Incremental effect:  

0.52 (mean number of falls) 

NR LOW 

McLean, 2015, 

Australia (HI)  

“NoFalls” 
Program  

Healthcare 

system/ 18 

months  

-General 

population 

-60% female   

Group and home 

exercise performed 

daily for 60 min/session 

over 15 wks. 

All 

 $43,568 (95% CI: NR to 

83,016) 

Female 

19,452 (UI NR) 

All 

 $552 (fall) (UI NR)  

 $995 (injurious fall) (UI NR) 

 $22,202 (fracture) (UI NR) 

Female 

 $521 (fall) (UI NR)  

 $856 (injurious fall) (UI NR) 

$14,031 (fracture) (UI NR) 

Extremely low for base 

analysis and 43 to 77% 

for women only at WTP 

thresholds GBP£20,000 to 

£30,000 per QALY 

MODERATE 

Mori, 2017, 

United States 

(HI) 

Otago Exercise 

Programme 

Societal/ 

Lifetime 

horizon with 

annual cycle  

-General 

population  

-100% female  

 

 

 

Home exercise 

performed 5 days/wk 

for 30 min/session over 

52 wks 

 

 Age 65: $279,802
# 

 

 Age 70: $112,448
#
 

 Age 75: $69,686
#
 

 Age 80: $6,803
#
 

NR NR MODERATE 

3D (Tai Chi) 

Carande-Kulis, 

2015, United 

States (HI) 

Tai Chi 

Third-party 

payer/12 

months  

-General 

population 

-% female NR 

Group exercise 

performed 3 times/wk 

for 60 min/session over 

26 wks.  

Return on investment*: 491% NR NR LOW 
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Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

Church, 2011, 

Australia (HI) 

Tai Chi 

Healthcare 

system 

(assumed by 

authors)/ 10 

years with 

annual cycle 

-Old older adults 

(75 years) at low, 

medium and high 

fall risk were 

selected 

-% female NR 

Group exercise (2 

days/wk) and home 

based (1 day/wk) over 

24 wks (session 

duration NR) 

$82,139 (UI NR) $437 (fall) (UI NR)   

$9,466 (fall-related 

hospitalisation) (UI NR) 

 

NR LOW 

Church, 2012, 

Australia (HI) 

Tai Chi 

Healthcare 

funder 

(assumed by 

authors)/ 

Lifetime (or 

up to 100 

years) with 

annual cycle 

-Participants at 

low, medium and 

high fall risk were 

selected  

-% female NR 

Group exercise (2 

days/wk) and home 

based (1 day/wk) over 

24 wks (session 

duration NR)  

$80,906 (UI NR) $5,670 (fall) (UI NR) 

 

< 50% at a WTP threshold 

of $60,000 

LOW 

Day, 2010, 

Australia (HI) 

Tai Chi 

Intervention 

payer 

(assumed by 

authors)/NR, 

6 months 

assumed 

-General 

population 

-% female NR 

Group exercise 

performed 2 days/wk 

for 60 min/session over 

26 wks. 

NR $8,078 (fall) (UI NR) 

$403,957 (fall-related 

hospitalisation) (UI NR) 

NR MODERATE 

Frick, 2010, 

United States 

(HI) 

Tai Chi 

Integrated 

healthcare 

system/ 

Lifetime 

horizon 

-General 

population  

-% female NR 

Group and home-based 

exercise performed 

daily over 15 wks 

(session duration NR).  

$36,712
#
 (UI NR) NR NR LOW 

Multicomponent  

Deverall, 2019, 

New Zealand 

(HI) 

Commercially-

provided 

exercise 

program  

Health 

system/ 

Lifetime 

horizon 

(intervention 

horizon for up 

to 25 years) 

-General 

population  

-% female NR 

Group-based exercise 

over 52 wks (frequency 

and session duration 

NR).  

$82,640 (95% CI $40,997 to 

$172,705) 

NR NR MODERATE 

Exercise type not specified 
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Author (year), 

Country 

Intervention   

Perspective^/ 

horizon  

Population Exercise description
¥
 US$*/QALY, 95% CI or UI  US$*/fall prevented, 95% CI or 

UI 

Probability of cost-

effectiveness 

Level of certainty
‡
 

Farag, 2015(2), 

Australia (HI) 

Public health 

program  

Health 

funder/ 

Lifetime 

horizon  

-General 

population  

-% female NR 

Group and home-based 

interventions that had a 

similar effectiveness to 

exercise found in the 

Cochrane review.  

$49,803 (UI NR) NR 57% at WTP threshold of 

$50,000/QALY gained  

MODERATE 

Ontario Medical 

Advisory 

Secretariat, 

2008, Canada 

(HI) 

Long-term 

exercise 

intervention 

Ministry of 

Health and 

Long-term 

care/ Lifetime 

horizon with 

annual cycle  

-Participants 

selected on the 

basis of fall risk 

-57% female  

Group and home-based 

exercise that were 

untargeted and lasted 

for 6 months or longer.  

 NR Dominant (falls) 

Female:  

 Incremental cost:                     

-$255/patient  

 Incremental effect:   

0.011/patient (lifetime falls 

avoided) 

Male 

 Incremental cost:                     

-$183/patient   

Incremental effect: 

0.01/patient (lifetime falls 

avoided) 

NR LOW 

Scheckel, 2021, 

Germany (HI) 

Generic group-

based program 

Statutory 

health 

insurance 

25 years with 

6 month cycle 

- General 

population 

-%female NR 

Group based exercise 

performed 1 day/week 

for 60 min over 24 

weeks  

NR Women: $39,211/hip fracture 

avoided 

Men: $125,951/hip fracture 

avoided 

 

Women 

47% at WTP threshold of 

$0 / 57% at a WTP of 

€200,000  

Men 

42% at a WTP of $0 / 50% 

at a WTP of about 

€500,000 

 

MODERATE 

CI: confidence interval, EQ-5D-3L: European Quality of Life- Five Dimension- Three Levels, min: minutes, NR: not reported, SF-6D: Short-From Six-Dimension, SW: southwest, QALY: quality-adjusted life year, UI: 

uncertainty interval, US: United States, wk(s): week(s), WTP: decision-maker willingness to pay. Dominant indicates that the intervention was less costly and more effective. 

^ Denotes that the review authors have categorised the study’s perspective by consensus where necessary. 
‖
Study did not find a significant reduction in falls.  

¥ Salient details only; a full description of each intervention is available in Supplementary table 1. 

† Return on investment was reported instead of ICER.  

*In 2020 US Dollars 

‡ Overall judgement of level of certainty of evidence of each economic evaluation for WHO decision-making according to a GRADE style rating (see Supplementary material 7 and 8 for more details).  
#
 calculated by review authors  
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Church 2012 and Church 2011 used the same model structure, and both results were included in this review: Church 2011 used a 10-year time horizon and modelled the intervention for people aged 75+ years, 

whereas Church 2012 used a lifetime horizon and applied the model to the general population.   
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Supplementary table 7.  Main economic evaluation and costing studies’ methods and findings for fall 

prevention exercise programs 
Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

OLDER ADULTS LIVING IN THE COMMUNITY 

Trial-based 

Balance/functional      

Davis, 2020, Canada (HI) 

 

Otago Exercise Program 

Healthcare 

system 

 

CAD (2019) 

12 months, 

NA 

Dominant (more effective and 

less costly) 

 

Incremental costs: −217 (SD: 711) 
 

Incremental effect: 

 Incremental number of falls: -

130 

 Incremental QALY (EQ-5D-3L): 

−0.007 (SD 0.006) 
 Incremental QALY (SF-6D): 

0.003 (SD 0.005) 

Dominant (more effective and less costly) 

 

Incremental costs: −263 (SD: 864) 
 

Incremental effect: 

 Incremental number of falls:  

-130 

 Incremental QALY (EQ-5D-3L): −0.007 
(SD 0.006) 

Incremental QALY (SF-6D): 0.003 (SD 

0.005) 

 

Probabilistic sensitivity analysis:  

-QALY (ED-5D-3L): 88% of bootstrapped cycles in the SW 

quadrant (less effective and less costly) 

-QALY (SF-6D: 76% of bootstrapped cycles in SE quadrant 

(more effective and less costly) 

 

One-way sensitivity analysis was conducted investigating the 

impact of data imputation for QALY 

 

Different approaches to handling missing data: relatively small 

impact on results 

Davis (2022), Canada  

 

Otago Exercise Porgramme 

Healthcare 

system 

 

CAD (2019) 

12 months, 

NA 

Incremental costs (per QALY):  

 

Women: $28,582 (95% CI $42,556 

to $99,721) 

 

Men: $23,8913 (95% CI: -

$23,0270 to $24,7557) 

 

Falls: 

Women: -$42 

• Incremental number of falls -0.6 

(SD 0.4)  

Men: Dominant 

• Incremental number of falls: -
1.2 

Incremental costs (per QALY): 

Women: $35,868 (95% CI $53,404 to $ 

125,143) 

Men: $29,982 (95% CI: -$28,8973 to 

31,0667) 

 

Falls: 

Women: -$53 

• Incremental number of falls -0.6 (SD 

0.4)  

Men: Dominant 

• Incremental number of falls: -1.2 

 

NA 
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Robertson, 2001(1), New 

Zealand (HI) 

 

Otago Exercise Program 

Hospital 

perspective 

(classified by 

review 

authors)  

 

NZD (1998) 

12 months, 

NA 

Intervention costs only: 

$1,803/fall prevented  

hospital costs considered: 

$155/fall prevented  

 

Intervention costs only: 

$7,471/ injurious fall prevented  

Hospital costs considered: 

*$640/injurious fall prevented  

 

80+ years 

Intervention costs only: 

$1,852/ injurious fall prevented 

$682/ fall prevented 

 

Hospital costs considered: 

Dominant (more effective and 

less costly) 

-$576/fall prevented (cost-saving) 

-$1563 / injurious fall prevented 

(cost-saving) 

 

Intervention costs only: 

$4,029.9/fall prevented 

Hospital costs considered: 

$343/fall prevented  

 

Intervention costs only: 

$16,698/ injurious fall prevented 

Hospital costs considered: 

*$1,430/injurious fall prevented 

 

80+ years 

Intervention costs only: 

$4,139/ injurious fall prevented 

$1,524/ fall prevented 

 

Hospital costs considered: 

Dominant (more effective and less costly) 

-$1,287/fall prevented (cost-saving) 

-$3,493/ injurious fall prevented (cost-

saving) 

 

One-way sensitivity analysis.  

 

Intervention parameters variation and age (ICER):  

Cost/fall prevented 

- 125
th

 centile total cost of program: $2,254 

- 75
th

 centile total cost of program: $1,353 

- Training and supervision carried out in the same (rather than 

distant) centre: $1,639 

- 125
th

 centile cost of home visits: $2,084 

- x4 ankle cuff weights: $2278 

- no extra overhead costs: $1480 

- aged 80 or over: $682  

-aged 80 or over and hospital costs considered: -$576 (cost-

saving) 

Cost/injurious fall prevented: 

- 125
th

 centile total cost of program: $9,339 

- 75
th

 centile total cost of program: $5,603 

- training and supervision carried out in the same (rather than 

distant) centre: $6,791 

- 125
th

 centile cost of home visits: $8,634 

- x4 ankle cuff weights: $9,437 

- no extra overhead costs: $6,132 

- aged 80 or over: $1,852  

- aged 80 or over and hospital costs considered: -$1,563 (cost-

saving) 
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Robertson, 2001(2), New 

Zealand (HI) 

 

Otago Exercise Program 

Intervention 

payer 

(classified by 

review 

authors)  

 

NZD (1998) 

12 months, 

NA 

Intervention cost only: 

$1,519/ fall prevented  

$3,404/injurious fall prevented  

 

Intervention cost only: 

$3,395/fall prevented  

$7,608/injurious fall prevented 

 

 

One-way sensitivity analysis as per Robertson, 2001 (2).  

 

Intervention cost parameters 

Cost per fall prevented: 

- 125
th

 centile total cost of program: $1899 

- 75
th

 centile total cost of program: $1139 

- training and supervision carried out in the same (rather than 

distant) centre: $1426 

- 125
th

 centile cost of home visits: $1757 

- x4 ankle cuff weights: $1856 

- no extra overhead costs: $1247 

 

Cost per injurious fall prevented: 

- 125
th

 centile total cost of program: $4255 

- 75
th

 centile total cost of program: $2553 

- training and supervision carried out in the same (rather than 

distant) centre: $3196 

- 125
th

 centile cost of home visits: $3937 

- x4 ankle cuff weights: $4158 

- no extra overhead costs: $2794  
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Robertson, 2001(3), New 

Zealand (HI) 

 

Otago Exercise Program 

Intervention 

payer 

(classified by 

review 

authors)  

 

NZD (1995) 

24 months, 

NR 

ICER considered intervention costs 

only 

Year 1: $314/ fall prevented  

Year 2: $265/ fall prevented  

 

Year 1: $457/moderate or serious 

injurious fall prevented  

Year 2: $426/moderate or serious 

injurious fall prevented 

ICER considered intervention costs only 

Year 1: $735/ fall prevented  

Year 2: $620/ fall prevented  

 

Year 1: $1,070/moderate or serious 

injurious fall prevented  

Year 2: $997/moderate or serious 

injurious fall prevented 

 

One-way sensitivity analysis conducted to assess the effect of 

different cost items for implementing the exercise program on 

cost effectiveness ratios.  

 

Year 1 

Cost per fall prevented: 

- 125
th

 centile total cost of exercise program: $393 

- 75
th

 centile total cost of exercise program: $236 

- x4 travel distance: $420 

- x4 cost ankle cuff weights: $427 

- x2 recruitment costs: $354 

- overhead costs calculated as 85% salaries: $395 

- no extra overhead costs incurred: $233 

 

Cost per injurious fall prevented: 

- 125
th

 centile total cost of exercise program: $572 

- 75
th

 centile total cost of exercise program: $343 

- x4 travel distance: $611 

- x4 cost ankle cuff weights: $621 

- x2 recruitment costs: $515 

- overhead costs calculated as 85% salaries: $574 

- no extra overhead costs incurred: $339 

 

Year 2 

Cost per fall prevented: 

- 125
th

 centile total cost of exercise program: $331 

- 75
th

 centile total cost of exercise program: $199 

- x4 travel distance: $347 

- x4 cost ankle cuff weights: $352 

- x2 recruitment costs: $296 

- overhead costs calculated as 85% salaries: $335 

- no extra overhead costs incurred: $196 

 

Cost per injurious fall prevented: 

- 125
th

 centile total cost of exercise program: $532 

- 75
th

 centile total cost of exercise program: $319 

- x4 travel distance: $558 

- x4 cost ankle cuff weights: $567 

- x2 recruitment costs: $476 

- overhead costs calculated as 85% salaries: $538 

- no extra overhead costs incurred: $315 

Multicomponent      
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Farag, 2015 (1), Australia 

(HI) 

 

Strength and balance 

program (WEBB) 

Health and 

community 

care funder  

 

 

AUD (2012) 

NR, 12 

months 

assumed 

$77,403/ QALY gained 

 

Subgroup with higher cognitive 

status: $20,346/QALY gained 

$130,938/ QALY gained 

 

Subgroup with higher cognitive status: 

$34,418/QALY gained 

One-way sensitivity analyses conducted to assess the effect of 

varying costs on the base-case results: 

- Removal of annual hostel costs ($11,472) for participants 

in a hostel at baseline: $71,259/ QALY gained (small 

impact on ICER) 

- ICER for participants not in a hotel at baseline: 

$44,496/QALY gained 

Probabilistic analysis:  

-There is no threshold value at which the program can be 

considered as having an 80% probability of cost-effectiveness 

for the QALY outcome 

-Subgroup with higher cognition: 80% probability 

of cost-effectiveness at a threshold of $A80,000 per QALY 

gained 

Patil, 2016, Finland (HI) 

 

Group and home-based 

multicomponent exercise  

 

Health 

system and 

patient 

(classified by 

review 

authors) 

 

EUR (2011) 

24 months, 

NR 

$708/injurious fall prevented 

 

$250/fall prevented 

$648/injurious fall prevented 

 

$229/fall prevented 

 

One-way sensitivity analyses. Acceptability curves presented.  

 

Base analysis: At a willingness to pay €3,000 per injurious fall 
prevented, there was an 85.6 % chance of the exercise 

intervention being cost-effective.  

 

Double intervention costs ($94 for exercise): ICER doubled 

(€1,492/injurious falls prevented), but most points remained 

in the northeast quadrant.  

 

Combined exercise groups regardless of vit D intake: 

Impacted on effectiveness and costs. 36% cost-saving and 

95% probability of being cost-effective at a willingness to pay 

of €2,240.  
3D (Tai Chi)      

Haas, 2006, Australia (HI) 

 

Tai Chi 

 

Cost-effectiveness analysis 

(trial based) 

 

Healthcare 

system  

 

 

AUD 

(assumed) 

(2015, 

assumed) 

Unclear. 

Intervention 

lasted for 16 

weeks, and 

assessments 

were 

conducted at 

16 and 24 

weeks, NA 

Incremental cost: $37.06 (heath 

services) + 234.10 = 271.16 

Incremental benefit: 0.14 

(95% CI: 0.06 to 0.15) 

ICER: $1,937/ fall avoided 

(calculated by review authors) 

Incremental cost: $58.8 (heath services) 

+ 371.5 = 430 

Incremental benefit: 0.14 

(95% CI: 0.06 to 0.15) 

ICER: $3,074/ fall avoided (calculated by 

review authors) 

 

 

One-way sensitivity analysis 

 

Health service utilisation: 740 people would need to take part 

in classes to avoid 100 falls and 1.4 serious falls. Not actual 

sensitivity analysis, just presented the results in a different 

way 

 

Cost of Tai Chi:  

-If participants were charged $44/course of 16 classes, total 

cost of Tai Chi to government reduced to $65,965 and cost/fall 

avoided would be $1,683  

-If participants were charged $60/course: cost per fall avoided 

would be $444.  

Multiple exercise types       
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Li, 2019, United States (HI) 

 

Tai Ji Quan: Moving for 

Better Balance (TJQMBB) 

 

Multimodal exercise (MME) 

 

Healthcare 

system  

 

USD (2016) 

6 months, 

NA 

TJQMBB vs stretching 

Dominant (more effective and 

less costly) 

Incremental cost: -171 

Incremental effect: 

falls: 0.95 

QALY: 0.04 

 

 

MME vs stretching 

$850/fall prevented  

$27,614/QALY gained 

 

TJQMBB vs stretching 

Dominant (more effective and less costly) 

Incremental cost: -184 

Incremental effect: 

falls: 0.95 

QALY: 0.04 

 

 

MME vs stretching 

$897/fall prevented  

$29,156/QALY gained 

 

 

 

Probabilistic sensitivity analysis. Acceptability curves 

presented.  

 

TJQMBB vs. stretching  

Willingness to pay: The probability of TJQMBB being cost-

effective was 100% if a decision maker was willing to pay $500 

per fall prevented and $10,000 per additional QALY gained 

 

TJQMBB was 68% cost-effective if decision makers were 

willing to pay $10,000/additional QALY gained. 

 

TJQMBB and MME vs. stretching  

>90% probability of being cost-effective compared with g at 

the willingness-to-pay threshold of $50,000. 

Additional analysis: (a) removing extremely high-cost cases on 

health utilization (i.e., the top 5th percentile), 

(b) taking a narrow health care perspective and  

(c) using multiple imputation of data revealed similar results 

(Details in Supplementary Table 5) 

 

MME vs. stretching  

The probability of MME being cost-effective was 80% at a 

willingness-to-pay threshold of $20,000 /fall prevented 

 

Additional analysis: (a) removing extremely high-cost cases on 

health utilization (i.e., the top 5th percentile), (b) taking a 

narrow health care perspective and (c) using multiple 

imputation of data revealed similar results (Details in 

Supplementary Table 5) 

Model-based 

Balance/functional      

Hektoen, 2009, Norway (HI) 

 

Otago Exercise Program 

Societal 

(reported) / 

Health 

system 

(assumed by 

authors)  

 

NOK (NR, 

2008 

assumed) 

NR, 12 

months 

assumed 

Dominant (more effective and 

less costly) 

Incremental costs: -$2,692 

Incremental effect: 0.52 (mean 

number of falls) 

 

 

Dominant (more effective and less costly) 

Incremental costs: -$34,413 

Incremental effect: 0.52 (mean number 

of falls) 

 

 

Sensitivity analysis not officially conducted, but in the 

discussion the authors simulate the impact of: 

-Smaller effectiveness (22% instead of 40%): the program will 

break even 

-Smaller proportion of falls that result in injury (0.3375 instead 

of 0.5): total cost/fall decline from 11,254 to 6,077 NOK: the 

intervention will break even.  
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

McLean, 2015, Australia 

(HI) 

 

“NoFalls” 

exercise program (strength 

and balance) 

 

Healthcare 

system 

 

GBP (2010) 

18 months,  

3% cost and 

outcomes 

$652/fall prevented ($616 women 

only) 

 

 $1,176/injurious fall prevented 

($1,011 women only) 

 

$26,236/fracture averted 

($16,581 women only) 

 

$51,483 / QALY gained (95% CI: 

$3,302 to 99,664) ($22,986 

women only)  

 

 

$552/fall prevented ($521 women only) 

 

 $995/injurious fall prevented ($856 

women only) 

 

$22,202/fracture averted ($14,031 

women only) 

 

$43,568 / QALY gained (95% CI: NR to 

83,016($19,452 women only) 

 

Probabilistic (Monte Carlo simulation) and one-way.  

Acceptability curve presented.  

 

Intervention parameters:  

-No venue and minimal equipment costs: $33,316 ($65,218) / 

QALY 

-Fitness instructor: $43845 ($84,399) 

-Fitness instructor and no venue and minimal equipment 

costs: $25,678 ($50,649)/ QALY gained 

-Incorporating advertising costs has an impact on the 

ICER but does not significantly alter cost-effectiveness. 

Sensitivity analyses resulted are also presented for the other 

outcomes in Table 4.  

 

Costs:  

Increasing costs associated with ambulatory care according to 

published cost estimates had minimal effect on the ICER. 

(Additional file 5: Table S5) 

Discount rate:  

Varying discount rate (0 to 5%) had a small impact on ICER 

(Additional file 5: Table S5) 

Missing data: 

The overall ICER generally remains well above the cost-

effectiveness threshold (Additional file 6: Table S6). 

Acceptability curve: the probability of reaching GBP£20,000 to 

£30,000 per QALY is extremely low for the overall base case 

and 43 to 77% for women only 

Threshold analysis: To fall within the cost-effectiveness 

threshold in the overall base case, the exercise program 

required a falls rate reduction of between 32% and 42%, 

assuming injury distribution remains constant (and 28% to 

37% in the best-case scenario).  

 

There is virtually no chance of the intervention breaking even 

or being cost-neutral, with a reduction in falls rate of over 80% 

required (61% for women only) in the best-case scenario. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Mori, 2017, United States 

(HI) 

 

Societal 

perspective  

 

USD (2014) 

Lifetime 

horizon with 

annual cycle, 

3% 

ICER (calculated by authors) 

Age 65: $265,000/QALY 

 

Age 70: $106,500/QALY 

 

Age 75: $66,000/QALY 

 

Age 80: $6,444/QALY 

 

 

ICER (calculated by authors) 

Age 65: $279,802/QALY 

 

Age 70: $112,448/QALY 

 

Age 75: $69,686/QALY 

 

Age 80: $6,803/QALY 

 

One-way and probabilistic sensitivity analysis, scenario 

analysis, however results were not reported for exercise vs 

none comparison.  

 

-Effectiveness  

-Intervention costs 

-Intervention delivered for 2 years 

-Exercise only offered to those with osteoporosis:  

-Clinical vertebral fractures had the same impact on 

extra mortality as did hip fractures. 

 

3D (Tai Chi)      

Day, 2010, Australia (HI) 

 

Tai Chi 

NR 

(Intervention 

payer 

assumed),  

 

AUD (2009) 

6 months 

(assumed), 

NA 

$4,414/ fall prevented  

$220,712/fall-related  

hospital admission prevented 

$8,078/fall prevented  

$403,957/fall- 

related hospital admission prevented 

One-way sensitivity analysis  

-Intervention uptake: low uptake: 3,149 falls prevented  / high 

uptake: 7,444 falls prevented. No impact on ICER 

-Hospitalisation rate: low: 10,769 hospital admission, ICER: 

$315,303 / high 20,000 hospital admissions, ICER: $169,778 

-Intervention effectiveness: more: 7,039 falls prevented, ICER: 

$3,411/ less: 3,200 falls prevented, ICER: $7,504 

-Intervention costs: more: ICER $5,320/fall prevented, less: 

$3,509/fall prevented 

 

The variables with the greatest influence on the ICER were 

effectiveness rate, intervention costs and hospitalisation rate 

Multiple exercise types       
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Carande-Kulis, 2015, New 

Zealand, United States (HI) 

 

Otago Exercise Program 

 

Tai Chi: Moving for Better 

Balance 

  

 

Cost-consequence analysis 

Third party 

payer 

 

USD 

assumed 

(2012) 

12 months, 

NA 

Cost of a fall: 11,502 

Otago Exercise Program  

65 years and older:  

Net benefit: $122 

Return on investment (ROI): 36% 

 

80 years and older:  

Net benefit: $429 

Return on investment (ROI): 127% 

 

Tai Chi  

Net benefit: $511 

Return on investment (ROI): 491% 

 

 

 

 

NA 

Otago Exercise Program 

65 years and older: 

Net benefit: $137 

 

 

80 years and older: 

Net benefit: $484 

 

 

Tai Chi 

Net benefit: $576 

 

 

Univariate sensitivity analyses 

 

Otago exercise program 

65 + years 

Intervention effectiveness: ROI remained positive if program 

effectiveness was at least 30% 

Intervention parameters: Using the online Otago training 

module rather than the train-the-trainer model had a small 

impact on the results: net benefit $123, ROI remained at 36% 

 

80+ years 

Intervention effectiveness: ROI remained positive if program 

effectiveness was at least 18% 

Intervention parameters: Using the online Otago training 

module rather than the train-the-trainer model had a small 

impact on the results: net benefit $430, ROI remained at 127 

Cost of fall injury: Assuming a higher cost of fall injury for older 

people (increase by 50%): ROI raised to 240% (89% increase) 

 

Tai chi: Moving for better balance  

Intervention effectiveness: ROI remained positive if program 

effectiveness was at least 10% 

Church, 2011, Australia (HI) 

 

Group-based, Otago 

Exercise Program and Tai 

Chi 

 

Decision analytic Markov 

model 

Healthcare 

system 

perspective 

(assumed) 

 

AUD (2009) 

10 years 

with annual 

cycle, 5% 

Tai Chi: 

$239/fall avoided 

$5,172/hospitalisation avoided  

$44,879/QALY 

 

Group-based exercise: 

$4,925/fall avoided 

$104,318/hospitalisation avoided 

$72,765/QALY 

 

Home-based exercise (Otago):  

$1,987/fall avoided 

$41,944/hospitalisation avoided 

$96,205/QALY 

Tai Chi: 

$437/fall avoided 

$9,466/hospitalisation avoided  

$82,139/QALY 

 

Group-based exercise: 

$9,013/fall avoided 

$190,927/hospitalisation avoided 

$133,177/QALY 

 

Home-based exercise (Otago):  

$3,636/fall avoided 

$76,767/hospitalisation avoided 

$176,078/QALY 

 

Univariate and Probabilistic sensitivity analysis 

 

 

Each possible parameter was tested in a sensitivity analysing 

using group-based exercise as an example. Where possible, 

the confidence interval was used as the range for the analysis, 

otherwise, the best estimate of possible ranges was used, or 

the parameter was adjusted up and down by 25%.  

 

Fear of falling is the main driver of the model, along with the 

intervention and cost of the intervention.  
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Church, 2012, Australia (HI) 

 

Group-based, Otago 

Exercise Program and Tai 

Chi 

 

Decision analytic Markov 

model 

NR. 

Healthcare 

funder 

assumed 

 

AUD (2009) 

Lifetime (or 

up to 100 

years) with 

annual cycle, 

5% 

Tai Chi: 

$3,098/fall avoided 

$44,205/QALY gained 

 

Group-based exercise: 

$4,963/fall avoided 

$70,834/QALY gained 

 

High risk of falling:  

$2,882/fall avoided 

$50,937/QALY gained 

 

Home-based exercise (Otago):  

$6,549/fall avoided 

$93,432/QALY gained 

Tai Chi: 

$5,670/fall avoided 

$80,906/QALY gained 

 

Group-based exercise: 

$9,083/fall avoided 

$129,643/QALY gained 

 

High risk of falling:  

$5,274/fall avoided 

$93,227/QALY gained 

 

Home-based exercise (Otago):  

$11,986/fall avoided 

$171,003/QALY gained 

 

Univariate and Probabilistic sensitivity analysis 

 

Sensitivity analysis was conducted using group-based exercise 

as an example (compared to no intervention), with each 

possible parameter being tested. Where possible, the 

confidence interval was used as the range for the analysis, 

otherwise, the best estimate of possible ranges was used, or 

the parameter was adjusted up and down by 25%.  

 

-Fear of falling: when fear of falling was excluded from the 

model, none of the interventions were cost-effective. 

 

The effectiveness of the intervention and cost of the 

intervention are also drivers in the model.  

 

All interventions have < 50% probability of being cost-effective 

at 60,000 willingness to pay threshold.  
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Deverall, 2019, New 

Zealand (HI) 

 

Otago exercise program 

 

Peer-led exercise program 

 

 

Commercially-provided 

exercise program 

Heath 

system 

perspective  

 

NZD (2011) 

Lifetime 

horizon 

(intervention 

horizon for 

up to 25 

years), 3%  

Otago Exercise Program: 

$6,900 (95% CI $2200 to $15,600) 

/QALY gained 

 

 

Peer-led exercise program: 

$14,100 (95% CI $5900 to 

$30,700)/QALY gained 

 

Commercially-provided exercise 

program: 

$51,200 (95% CI $25,400 to 

$107,000)/QALY gained 

Otago Exercise Program: 

$11,137 (95% CI $3,550 to $25,179) 

/QALY gained 

 

 

Peer-led exercise program: 

$22,758 (95% CI $9,523 to 

$49,552)/QALY gained 

 

Commercially-provided exercise 

program: 

$82,640 (95% CI $40,997 to 

$172,705)/QALY gained 

 

Probabilistic and multiple univariate analysis.  

 

 -Age group, gender, ethnicity (peer-led group only): the 

health gain and cost-effectiveness were comparable for men 

and women, and for Māori and non-Māori. The ICERs suggest 
that this intervention was cost-effective among both of the 

studied ethnic groups and for both sexes (Table A3, ICER 

range: 13,500 to 20,200/QALY gained) 

 

There was no substantial change in the ICER for the peer-led 

group program when the discount rate was set at 0% 

($14,300/QALY gained) and 6% ($14,200/QALY gained). 

 

For incremental costs, the parameter contributing the most 

uncertainty was the scaler for the probability of death from 

falling, followed by uncertainty around the intervention cost 

and the scaler for the costs of injurious falls not resulting in 

hospitalisation. For QALYs gained, the intervention effect size 

contributed the most uncertainty, followed by the scaler for 

the probability of death from falling and the scaler for the 

base-case fall rate among the lower risk population who had 

not sustained a prior injurious fall. The uncertainty analysis for 

ICERs showed that the peer-led group intervention remained 

cost-effective in all scenarios. The parameter contributing the 

most to uncertainty was the intervention effect size, followed 

by disability weightings for injurious falls and the scaler for the 

base-case falls rate among people who have previously 

sustained an injurious fall 

Frick, 2010, United States 

(HI) 

Integrated 

healthcare  

System 

 

USD 

(assumed) 

(2007) 

Lifetime 

horizon, 3% 

Tai Chi: 

$29,412/QALY (calculated by 

authors based on Figure 1) 

 

Muscle/balance training: 

$128,571/QALY (calculated by 

authors based on Figure 1) 

 

 

Tai Chi: 

$36,712/QALY (calculated by authors 

based on Figure 1) 

 

Muscle/balance training: 

$160,486/QALY (calculated by authors 

based on Figure 1) 

 

Probabilistic sensitivity analyses were conducted. The 

distribution of the proportion was assumed to be normal and 

had a standard deviation that was 25% of the point estimate.  

 

Muscle and balance training was never the economically most 

preferable option in more than 4% of all repeated simulations 

(total of 100,000)  at any dollar value of a QALY.  

Exercise type not specified      
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Farag, 2015 (2), Australia 

(HI) 

 

Public health exercise 

program 

Health 

funder 

perspective 

 

AUD (2011) 

Lifetime 

horizon, NR 

$28,931/QALY gained  $49,803/QALY gained Probabilistic and one-way sensitivity analyses.  

 

Utilities, probabilities and costs of care 

One-way sensitivity analysis for the range of parameters 

indicated that there was no major impact on cost-

effectiveness (at a threshold value of $A50,000 per QALY 

gained) with alteration in the utility values corresponding to 

hospitalisation, presentation at the emergency department or 

even residential aged care admission. 

 

Program characteristics 

As risk ratio decreased, cost-effectiveness of the program 

improved.  For a risk ratio of 0.7 or lower, the public program 

dominated the option of no program. The threshold value at 

which the public health program and no program could be 

considered as having the same cost and providing the same 

health gains was a risk ratio of 0.77.  The program was clearly 

dominant at a program cost of $500. However, as cost 

increased, the public health program became less efficient.  

With uptake ranging from 10-70%, there was no significant 

difference in the value of the calculated ICER using a program 

cost of $700/person. Two-way sensitivity analysis for program 

effectiveness and cost indicated that as the cost of the public 

health program increased, a lower risk ratio is required to 

maintain cost-effectiveness.  

 

At a cost-effectiveness threshold of $50,000/QALY gained, 

there is 57% probability that the program will be cost-

effective.   

Ontario Medical Advisory 

Secretariat, 2008, Canada 

(HI) 

 

Exercise program (> 6 

months, not-tailored) 

Ministry of 

Health and 

Long-term 

care 

 

CAD (2008) 

Lifetime 

horizon with 

annual cycle, 

5% 

Females: ICER dominant  

Lifetime falls avoided: 

0.011/patient 

Lifetime cost avoided: 

$176/patient  

 

Males: ICER dominant 

Lifetime falls avoided: 

0.01/patient  

Lifetime cost avoided: 

$127/patient  

Females: ICER dominant  

Lifetime falls avoided: 0.011/patient 

Lifetime cost avoided: $255/patient  

 

Males: ICER dominant 

Lifetime falls avoided: 0.01/patient  

Lifetime cost avoided: $183/patient 

 

Not performed 
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Scheckel, 2021, Germany 

(HI) 

 

Group-based program  

Statutory 

health 

insurance 

perspective  

 

Euro (2019) 

 

25 years 

with 6 

month cycle, 

NR 

Women: $52,864/hip fracture 

avoided  

 

Men: $169,805/hip fracture 

avoided  

Women: $39,211/hip fracture avoided  

 

Men: $125,951/hip fracture avoided 

 

In both men and women, the efficacy of the program had 

greatest impact on the results, followed by intervention costs.  

 

Probabilistic sensitivity analysis showed that a willingness to 

pay of zero, there was a probability of 47% for FPE being cost-

effective in women, increasing to 57% at a willingness to pay 

of $200,000. In men, at a willingness to pay of zero, there was 

a probability of 42% for FPE being cost-effective, increasing to 

50% at a willingness to pay of about $500,000. 

 

Additional transitions to nursing home unrelated to hip 

fractures (structural sensitivity analysis I) increased the ICER 

by €7000 (13%) for women and about €2400 (1%) for men.  
 

The inclusion of vertebral fractures (structural sensitivity 

analysis II) decreased the ICER by 12% (€6200) for women and 
by 54% (€91,000) for men. 
 

The budget impact analysis showed that the provision 

of FPE to independently living community-dwelling 

adults aged 75 ≤ would be associated with annual costs 

of €3m for women and €7.8m for men. 
Costing studies      

Balance/functional       

Dangour, 2011, Chile (HI) 

 

Physical activity 

intervention 

 

Societal 

 

USD (2005) 

24 months, 

8% 

Over 24 months, the overall cost 

was $164 per participant for the 

physical activity intervention. 

Over 24 months, the overall cost was 

$217 per participant for the physical 

activity intervention. 

 

NA 

Iliffe, 2014 and Iliffe, 2015,, 

United Kingdom (HI) 

 

Otago Exercise Program 

(OEP)/ Community-based 

Falls Management Program 

(FaME) 

 

NHS (health 

and social) 

and patient 

 

GBP (2011) 

18 months, 

NR 

Primary care service: $423,865 

(total)   

 FaME: $412/person) 

 OEP: ($404/person) 

 Usual care: ($367/person) 

 

Between-group comparisons (95% 

CI of difference between means) 

OEP vs usual care: –17.70 to 

89.96 

 

FaME vs usual care: –8.57 to 

91.14 

 

Primary care service: $423,865 (total)   

 FaME: $336/person) 

 OEP: $329/person) 

 Usual care: $299/person) 

 

NA 

3D (Tai Chi)      
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

Li, 2016, USA (HI) 

 

Tai Ji Quan: Moving for 

Better Balance 

 

Intervention 

payer 

(assumed) 

 

USD 

(assumed) 

(2015, 

assumed) 

NR, 12 

months 

assumed 

$917/fall prevented (intervention 

cost only) 

$917/fall prevented (intervention cost 

only) 

 

NA 

Multicomponent       

Kemmler, 2010, Germany 

(HI) 

 

Multipurpose Exercise 

Program 

Healthcare 

system 

(assumed) 

 

 

EUR (2008) 

18 months, 

NR 

Healthcare and intervention costs 

-Exercise group: $2,255 (95% CI 

1791 to 2,718) 

-Control: $2,780 (95% CI 2,187 to 

3,372) 

Healthcare and intervention costs 

-Exercise group: $1,935 (95% CI 1537 to 

2,332) 

-Control: $2,385 (95% CI 1,876 to 2,893) 

 

NA 

Exercise type not specified      

Buchner, 1997, 

 USA (HI) 

 

“Frailty and Injuries: 
Cooperative 

Studies of Intervention 

Techniques (FICSIT)” 

 

Health 

management 

organization  

 

USD 

(assumed) 

(NR) 

18 months, 

NR 

Relative risk of intervention 

participant generating $1-5,000 of 

hospital costs (95% CI): 1.4 (0.32-

6.2)  

 

Relative risk of intervention 

participant generating >$5000 of 

hospital costs: 0.10 (01.-0.89) 

 NA 

OLDER ADULTS LIVING IN AGED CARE FACILITIES 

Trial-based 

Balance/functional      

Hewitt, 2019, Australia (HI) 

 

“SUNBEAM” program 

Health 

service 

perspective 

 

AUD (2015) 

12 months, 

NR $22/fall prevented (95% CI -380 to 418) 

$35 per injurious fall avoided. 

$35/fall prevented (95% CI -603 

to 663) 

$55.5 per injurious fall avoided. 

Probabilistic sensitivity analyses conducted. 

Scenario analyses 

1) Ignoring upfront equipment cost: dominant (cost-

savings of $333/fall avoided) 

2) Assuming that the cost of falls would be the same 

in both the intervention and usual care groups: 

dominant ($46/fall avoided) 

3) Including the long-term costs of fall: dominant 

($670/fall avoided) 

Model-based 

3D (Tai Chi)      

Wilson, 2001, United 

States (HI) 

 

Tai Chi intervention  

 

Societal 

perspective  

 

USD 

(assumed) 

12 months, 

0% 

Dominant (net cost saving: $1,274.43 

per person per year) 

Dominant (net cost saving: 

$1,834 per person per year) 

 

 

Several sensitivity analyses were performed to explore 

the following variables: annual cost of Tai Chi, direct 

cost of hip fracture, average number of falls per 

resident per year, relative risk of fall with tai chi, % fall 

that result in hip fracture, probability of hip fracture 
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Author, Year / Country 

(Income) / Intervention 

name  

Perspective 

/ Currency 

(year) 

Time 

horizon, 

discounting 

Findings / Incremental cost-

effectiveness (reported 

currency)* 

Findings / Incremental cost-

effectiveness (US 2020) 

Sensitivity Analysis 

(2002) with and without tai chi, probability of non-compliance.  

 

Beyond a price of $95/person, the intervention was no 

longer cost saving.  

 

The results were most sensitive to changes in the 

probability of hip fracture in the absence of tai chi or 

with noncompliance 

Costing studies      

Multicomponent      

Buettner, 2002, USA (HI)  

 

Walking and functional 

exercise program 

NR  

 

USD (2001) 

(both 

assumed) 

2 months, 

NA 

Costs: 

 Intervention: $30,031 

 Control: $79,535 

Savings estimate: $49,504 

Costs: 

 Intervention: $43,895 

 Control: $116,253 

Savings estimate: $72,358 

 

NA 

Mulrow, 1994, USA (HI) 
 

Tailored multicomponent 

exercise program 

NR 

 

USD (1993 

(both 

assumed)* 

4 months, 

NA 

Average charge for program:  

A. $1,220/participant  

B. $189/participant 

Average charge for program:  

A. $2,072/participant*  

B. $321/participant* 

 

NA 

* Incremental results, such as cost-effectiveness and cost–benefit ratio, are not applicable to costing studies. 

AUD: Australian dollar, CAD: Canadian dollar, CI: confidence interval, EQ-5D-3L: European Quality of Life Five-Dimension Three Levels, EUR: Euro, HI: high income, ICER: incremental cost-effectiveness ratio, NR: 

not reported, NA: not applicable, NE: northeast, NR: not reported, NW: northwest, NZD: New Zealand dollar, QALY: quality adjusted life year, SD: standard deviation, SF-6D: Short-Form Six-Dimension, SE: 

southeast, SW: southwest, USA: United States of America  
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Supplementary table 8. Description of cost items and valuation sources used in the economic 

evaluations of fall prevention exercise programs for older adults living in the community 
Author, 

year 

Identification cost categories / currency 

(year) 

Measurement and Valuation sources Total costs 

Trial-based     

Balance/functional   

Davis, 2020 Intervention costs: $393/participant  Measurement: trial records (assumed)  

Valuation: sources not reported  

 

Exercise group: 

$4,411/participant 

Control group: $4,260/participant 

 Total Healthcare resource use costs (visits 

to healthcare professionals; admissions or 

procedures performed in a hospital. 

and laboratory tests/investigations) 

- Exercise group: $4,018/participant  

- Control group: $4,260/participant  

 

Currency (year): CAD (2019)  

 

Measurement: prospectively using a self-report questionnaire and cost diary at 1-month 

intervals (retroactive recall obtained if monthly report was missed). 

 

Valuation: 

Each component of health resource utilization was assigned a unit cost based on the British 

Columbia Medical Serviced Plan 2018 price list for fee for service: 

- Costs for hospital admission were based on the fully allocated cost model of Vancouver 

General Hospital  

- Costs for specialized services (e.g. physiotherapy, chiropractic, naturopathic medicine) 

were based on the British Columbia Association website for each specialty  

Costs were inflated/deflated to 2019 Canadian dollars using the consumer price index 

(Statistics Canada) 

 

Davis, 2022 Intervention costs:  

$393/participant  

 

Measurement: trial records (assumed) 

Valuation: sources not reported  

 

Women (per participant): 

 Exercise group: $4084 

 Control group: $4058 

 

 Total Healthcare resource use costs  

Women: 

 Exercise group: $3691 

 Control group: $3665 

Men:  

 Exercise group:  $5690/participant 

 Control group:  $6794/participant 

 

Currency (year): CAD (2019) 

 

Measurement: self-report questionnaire and monthly cost-diaries  

Valuation:   

Each component of health resource utilization was assigned a unit cost based on the British 

Columbia Medical Serviced Plan 2018 price list for fee for service: 

- Costs for hospital admission were based on the fully allocated cost model of Vancouver 

General Hospital  

- Costs for specialized services (e.g. physiotherapy, chiropractic, naturopathic medicine) 

were based on the British Columbia Association website for each specialty  

Men (per participant): 

 Exercise group: $6083 

 Control group: $7187 

Robertson, 

2001 (1) 

Intervention costs: $52,299 

($432/participant) 

 

 

Measurement: trials records, and financial records of the hospital and research group  

 

Valuation: Actual costs used when available. Overhead costs were estimated to be 21.9% of 

observed resource used as this was the sector average reported for hospital and health 

services in NA for operating costs and overhead expenses in 1998-1999.  

 

Exercise group: $52,299 

Control group: $47,818 

 Hospital care costs: 

-Intervention group: $0 (no participants 

Measurement: hospital records and trial records 
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were admitted to hospital) 

- Control group: $47,818 

 

Currency (year): NZD (1998) 

Valuation: hospital cost items were calculated by the accounting convention at each 

hospital.  

Robertson, 

2001 (2) 

Intervention costs: $137,878 

($418/participant) 

 

Measurement: trials records, and financial records of the hospital and research group  

 

Valuation: Actual costs used when available. Overhead costs were estimated to be 21.9% of 

observed resource used as this was the sector average reported for hospital and health 

services in NA for operating costs and overhead expenses in 1998-1999.  

 

Exercise group: $188,348 

Control group: $10,993 

(considering intervention and 

hospital costs) 

 

 Hospital care costs:  

-Exercise group: $50,470 

-Control group: $10,993 

 

Currency (year): NZD (1998) 

Measurement: hospital and trial records 

 

Valuation: hospital cost items were calculated by the accounting convention at each 

hospital. 

 

Robertson,  

2001 (3) 

Intervention costs: $195/participant  

 

 

 

Measurement: study records 

 

Valuation: actual costs were used when available. Shared institutional costs for program 

implementation and overhead costs for hospital services: estimated to be 35% of observed 

resource use. Out of pocket expenses were reported by participants (details of type of costs 

not provided) 

Exercise group: $8,388/person 

Control group: $5,486/person 

  

Total health care costs (hospital, 

emergency, outpatient, home health 

service):  

Exercise group  

- inpatient costs: $7,374/participant 

- emergency, outpatient, and community 

services: $819/participant  

 

Control group:  

- inpatient costs: $4,621/participant  

- emergency, outpatient, and community 

services: $865/participant  

 

Fall-related health costs: Table 3 (details 

not reported for each group separately).  

 

Currency (year): NZD (1995) 

 

 

 

Measurement: Hospital service use obtained through financial records from Dunedin 

Hospital. Healthcare service use from other providers obtained through self-report.  

 

Fall-related health care use: Cost items were identified as being associated with a fall during 

the study by investigators blinded to group allocation. We matched the date of the cost 

record with the date of a study fall event record. 

 

Valuation:  

Fall-related and total actual costs incurred by Dunedin Hospital were used.  

 

Hospital cost records showed details of when a fall-related hospital admission had been 

discharged to a private nursing home. The cost of nursing home care was estimated to be 

the average cost per day to the funder for ‘high care’. Length of care was estimated to be 
the number of days from hospital discharge to the end of the month after the fall.  

 

For non-hospital costs (e.g. GP or specialist consultation, dentist visit), actual cost estimates 

were used based on healthcare data items used in the calculation of the Consumers Price 

Index (Statistics New Zealand).  

 

Multicomponent   

Farag, 2015 

(1) 

Intervention costs: $125,417 ($751 per 

participant) 

 

Measurement: records of staff time  

 

Valuation: Cost of service delivery was estimated based on the average hospital award wage 

for physiotherapists. Cost per km of travel was estimated using information provided by the 

Australian Tax Office.  

Exercise group: 

$13,531/participant  

Control group: 

$10,327/participant  
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 Health and social support services costs 

(respite care, residential aged care and 

hospital, emergency department, general 

practitioner, specialist medical services 

and nursing services, and physiotherapy 

and occupational therapy provided in the 

home or in consultation rooms. Social 

support services were counted as 

occasions of service of home care, 

transport, shopping assistance, 

housework, and the number of meals 

provided) 

Exercise group: $12,780 

Control group: $10,327 

 

Currency (year): AUD (2012) 

 

Measurement: Use of health and social support services were recorded in monthly 

calendars (or through telephone calls if calendars were not completed).  

 

Valuation: Cost of health and social support services use was estimated by multiplying 

occasions of service by unit costs. Unit costs were obtained: 

- For medical and allied health services from the Medicare Benefits Schedule  

- For hospital admissions from the Australian Refined Diagnosis Related Group cost 

weights  

- For social support services from a recent systematic review  

 

 

Patil, 2016 Intervention costs: $47/participant 

 

  

Measurement: trial records (assumed) 

 

Valuation: sources not reported  

 

Exercise group: $94/participant 

Control group: $62/participant 

 

 Healthcare costs (mean):  

-Exercise group: $47(187)  

-Control group: $62 (191) 

 

Currency (year): EUR (2011) 

Measurement: Medical records were screened for fall-related health services utilization. 

Visits to private health care providers were determined by self-report.  

 

Valuation: Inpatient unit costs based on ‘Diagnosis Related Group’ information according to 
ICD-10 diagnoses and procedure codes. Outpatient visits matched with unit costs published 

by the Finnish National Institute for Health and Welfare. 

 

 Direct cost (average) 

-Direct medic cost of a fall: $11,502 

Total costs of fatal and non-fatal fall injuries divided by the number of injuries in 2000 

 

 

 Expected benefit (average) 

-Otago Exercise Program: $461   

-Tai Chi: $634 

 

Currency (year): USD assumed (2012)  

 

Benefit from averting fall-attributable medical costs. Average annual benefits from averting 

the direct medical costs of a fall:  calculated from total cost of fatal and non-fatal injuries 

derived from national vital statistics and claims data. 

 

3D (Tai Chi)    

Haas, 2006 

 

Intervention costs: $81,232 (total) 

 

Total health service utilisation 

(breakdown provided in Table 6):  

-Intervention: $18,915 (total) 

-Control: $5,880 (total) 

 

Currency (year): AUD assumed (NR) 

 Trial records, valuation sources not reported 

 

Measurement: Participants were asked to fill out a monthly health care use diary when a fall 

occurred (with categories including doctor visits, hospital stay, hospital name). Follow-up 

interviews following a fall were conducted to clarify any information. 

Valuation: Standard costs were applied: i) Medical Benefit Schedule fees, ii) AN-DRG cost 

data for hospitalisations, iii) available fee schedules for ancillary care 

Intervention group: $100,147 

Control group: $5,880 

 

Multiple exercise types    

Li, 2019 Intervention costs (excluding participant Measurement: trial records (assumed)  TJQMBB: $628,328 
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 Robertson, M.C., Devlin, N., Scuffham, P., Gardner, M.M., Buchner, D.M., & Campbell, A.J. (2001). Economic evaluation of a community-based exercise programme to prevent falls. Journal of Epidemiology and 

Community Health, 55, 600-606. 

travel) 

- TJQMBB: $189,699 

- MME: $210,889 

- Stretching: $189,922 

 

 

Valuation: sources not reported  

 

MME: $786,988 

Stretching: $665,244 

 

 Health service utilization costs:  

- TJQMBB: $438,629 ($1958/participant) 

- MME: $576,099 ($2583/participant) 

- Stretching: $475,322 ($2131/participant) 

 

Currency (year): USD (2016-17) 

Measurement: Participants were asked to fill out a survey at the start of the fourth and end 

of the six-month period.  

The survey consisted of consisted of options for physical therapy/chiropractic, health care 

home visits, medical treatment on fall related injuries, feet or ankle joint problems, and 

knee or hip replacement).  

 

Valuation: Medical insurance/Medicare billing statements obtained from each participant 

where available. When cost information was not available, values were estimated from the 

number of sessions/visits reported multiplied by salary estimates obtained from the 2016-

17 US Department of Labour, Bureau of Labour statistics 

 

Model-based 

Balance/functional   

Hektoen, 

2009  

Intervention costs: $3,160 / participant 

 

 

Measurement: Number of units from Robertson, 2001 (3)
26

 

Valuation: Norwegian unit costs (details and source not reported) 

Exercise group: 

$11,938/participant 

Control group: 

$14,630/participant 

 

 Fall-related health care utilisation:  

- exercise: $8,778/participant 

- Control: $14,630/participant 

 

Currency (year): NOK (NR, 2008 assumed) 

Measurement: assumptions based on both clinical experience and the description of fall-

related injuries in the literature (Table II) 

 

Valuation: Unit costs based on public information reported by the Norwegian Labour and 

Welfare Administration, Statistics Norway, and the Norwegian Medical Association (Table II) 

 

McLean, 

2015 

 

Intervention costs: $786 (total) or 

$53/participant 

Effectiveness trial data (except for costs of recruiting which was estimated by authors). 

Details are provided for each cost category in Additional file 1: Table S1.  

Total cost: $46 (incremental cost) 

 

 Fall-related health care costs (General 

Practitioner consultations, ambulance, 

Emergency Department, and hospital 

admissions) 

 

Currency (year): GBP (2010) 

Measurement: Effectiveness trial data. Health utilisation following a fall was identified via 

telephone interview (self-reported) following a fall. Australian national databases were used 

for valuation.  For GP consultations, trial data was used to identify health care use, but the 

number of occasions of services were calculated based on literature.  

 

Valuation: Standardised prices or charges were applied 

to resources used. Commonwealth Medicare Benefits Schedule (CMBS), fees for General 

Practitioner consultations, an average of ambulance 

service costs obtained from the Private Health Insurance Administration Council (PHIAC), 

Australian Ambulatory Classes for Emergency Department visits, Australian Refined 

Diagnostic-Related Group 
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 Carande-Kulis, V., Stevens, J.A., Florence, C.S., Beattie, B.L., & Arias, I. (2015). A cost-benefit analysis of three older adult fall prevention interventions. Journal of Safety Research, 52, 65-70. 

(AR-DRG) cost weights per hospital admission, and the Victorian Casemix Rehabilitation and 

Funding Tree (CRAFT) for rehabilitation costs. 

 

Mori, 2017 Intervention costs: NR 

 

 

Measurement: Based on Carande-Kullis. 2015
27 

Opportunity costs measurement details not 

provided.  

 

Valuation: Intervention costs as per Carande-Kullis, 2015
27

. The opportunity costs for 

participants’ time spent in the program were calculated 

based on the age-, sex-, and race-specific rates of labor force 

participation of seniors and median weekly earnings of fulltime 

workers by age and sex 

 

Exercise:  

Age 65: $9,964 

Age 70: $10,567 

Age 75: $10,784 

Age 80: $10,523 

 

Control:  

Age 65: $9,699 

Age 70: $10,354 

Age 75: $10,718 

Age 80: $10,465 
 Healthcare costs: NR 

 

Currency (year): USD (2014) 

Measurement: NR 

Valuation: The cost of physician visits and DXA scans were based on allowable charges 

based on Medicare reimbursement rates in 2014.  

An annual institutional long-term care cost averaged over all participants in the post-hip 

fracture state until death was assigned. 

Multicomponent    

Scheckel, 

2021 

Intervention costs:  

Women: $268/participant  

Men: $266/participant  

Measurement: NR 

Valuation:  Assumed costs were in line with the requirements for fall prevention training as 

defined by SHI, (participants pay registration fees in advance and will receive up to 80% of 

the costs back by the SHI in case of regular participation).  A yearly reduction of costs due to 

decreasing compliance and persistence was assumed.  

Women 

Exercise: $31,829/participant  

Control: $31,682/participant  

 Healthcare costs: 

Women 

Exercise: $31,561 

Control: $31,682 

 

Men 

Exercise: $16,720 

Control: $16,803 

 

Currency (year): Euro (2019)  

Measurement: NR 

Valuation: For patients returning to home after a hip fracture, an increase of average care 

dependency of 9% in 75–79-year-olds and 22% in older age-groups was assumed. Nursing 

home admission costs were calculated based on long-term care insurance statistics and the 

benefit claims per level of care. Data on surgical procedures for hip fracture treatment were 

taken from published evidence. The corresponding amounts of reimbursement to German 

hospitals were calculated with a DRG-grouper. Inpatient rehabilitation costs were estimated 

on SHI statistics while outpatient care costs were recalculated from a German cost-utility 

analysis.  

Note: Details on cost categories and calculation can be found in the appendix of the study 

report (Table A1 and A2). 

Men 

Exercise: $16,986/participant  

Control: $16,803/participant  

3D (Tai Chi)    

Day, 2010 Intervention costs: $750/participant, 

$9,005 (total per group) 

 

Currency (year): AUD (2009) 

 

 

 

Measurement: previous effectiveness studies  

 

Valuation: Costs for tai chi leaders were obtained from Arthritis Victoria. Average venue hire 

costs were obtained from state-based falls-prevention coordinators during a consultative 

process. Music licence fee costs were obtained from the Australasian Performing Rights 

Association and Phonographic Performance Company of Australia websites. Advertising 

costs were estimated based on local newspapers, with an estimated two advertisements 

Intervention group: $750 / 

participant 

Control group: $0 
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 Day, L., Hoareau, E., Finch, C., Harrison, J., Segal, L., Bolton, T.,… & the National Injury Prevention Injury Working Group. (2009). Modelling the impact, costs and benefits of falls prevention measures to 

support policy-makers and program planners. Melbourne (AUST): Monash University Accident Research Centre. http://www.monash.edu.au/muarc/reports/muarc286.pdf 
29

 Sherrington, C., Lord, S., & Close, J. (2008). Best practice recommendations for physical activity to prevent falls in older adults. Unpublished observations 2008. 
30

 Watson, W.L., Clapperton A., Mitchell R. (2009) The Cost of Fall Injuries Among Older People in NSW, 2006-07. Sydney (AUST): NSW Injury Risk Management 

Research Centre, University of New South Wales. 

required per group. 

Multiple exercise types    

Carande-

Kulis, 2015  

 

Intervention costs 

-Otago Exercise Program: $339/participant  

-Tai Chi: $104/participant  

 

Costs were retrospectively measured using published descriptions of included interventions 

as well as through communication with program developers. Salary estimates obtained from 

United States Occupational Outlook Handbook.  

NR 

 

 Direct cost (average) 

-Direct medic cost of a fall: $11,502 

Total costs of fatal and non-fatal fall injuries divided by the number of injuries in 2000 

 

 

 Expected benefit (average) 

-Otago Exercise Program: $461 (average  

-Tai Chi: $634 

 

Currency (year): USD assumed (2012)  

 

Benefit from averting fall-attributable medical costs. Average annual benefits from averting 

the direct medical costs of a fall:  calculated from total cost of fatal and non-fatal injuries 

derived from national vital statistics and claims data. 

 

Church, 

2011 

Intervention costs:  

Group-based exercise: $563/person 

Home-based exercise: $1091/person 

Tai Chi: $648/person 

Measurement: estimates mostly based on published literature (Day, 2009
3
) and 

correspondence with researchers.  

 

Valuation: most intervention costs were obtained from Day, 2009
28

.  

Group-based exercise: estimated from Sherrington, 2008
29

 

Home-based exercise: Day, 2009
28

 

Tai Chi: estimated from Sherrington, 2008
29

 

 

Incremental cost
5
: Group-based 

exercise: $471/person 

Homes-based exercise: 

$949/person 

Tai Chi:$495/person 

 Health-care related costs: NR 

Currency (year): AUD (2009) 

Measurement: estimates based on published literature, personal correspondence with NSW 

Health and online sources 

 

Valuation: Costs were obtained from Watson, 2009
30

 

 

 

 

Church, 

2012 

Intervention costs:  

Group-based exercise: $563/person 

Home-based exercise: $1091/person 

Tai Chi: $648/person 

 

  

Measurement: estimates mostly based on published literature (Day, 2009
3
) and 

correspondence with researchers.  

 

Valuation: most intervention costs were obtained from Day, 2009
28

.  

Group-based exercise: estimated from Sherrington, 2008
29 

Home-based exercise: Day, 2009
28 

Tai Chi: estimated from Sherrington, 2008
29 

 

Incremental costs 

Group-based exercise: $468 

Home-based exercise: $488 

Tai Chi: $945 

 Health-care related costs: NR Measurement: estimates based on published literature, personal correspondence with NSW  
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Currency (year): AUD (2009) 

Health and online sources 

 

Valuation: Costs were obtained from Watson, 2009
30

 

 

 

Deverall, 

2019  

Intervention costs (total):  

-Home-based program: total $289,000,000 

($11,560,000/year) / 

$480/participant/year (Year 1), 

$62/participant/year (all subsequent 

years) 

 

-Peer-led program: total $547,000,000 

($21,880,000/year) / 

$205/participant/year  

 

-Commercially-provided program: total 

$1,950,000,000 ($78,000,000/year) / 

$736/84/participant/year 

 

Measurements: previous effectiveness studies. 

 

Valuation: Cost inputs were sourced from precious programs in New Zealand. The peer-led 

exercise program was based on the ‘Steady As You Go (SAYGO) Program. The home-based 

exercise program was based on the cost of the Otago exercise program. The commercially-

provided program used out-of-pocket costs based on the average cost of enrolment in a 

commercial gym.  

Incremental costs (exercise Vs no 

intervention) 

 

-Home based: $282 mi (95% UI: 

139 to 380) 

 

-Peer-led: $535 mi (95% UI: 311 

to 730) 

 

-Commercially available: $1,950 

(95% UI: 1,370 to 2,560) 

 

 Healthcare costs related to injurious falls: 

NR 

 

Currency (year): NZD (2011) 

Measurement: Fall rates and probability of death from injurious falling, and those who had 

sustained a previous injurious fall were obtained from official hospitalisation data. The 

probability of receiving primary health care after an injurious fall was extracted from the 

official accident compensation claims register.  

 

Valuation: The costs of primary health care and hospitalisation following an injurious fall, as 

well as cohort-specific average population health care costs were determined using 

hospitalisation and accident claim registries.  

Frick, 2010  

 

Cost items: 

-Program costs (per person): TaiChi 

$104/year; Muscle and balance: $371 

 

  

Measurement: Quantity of personnel needed to deliver the intervention was based on 

direct clinical experience and a critical review of 

the literature. Details of the sources not reported.  

 

Valuation: salaries were derived from Bureau of Labor Statistics data (American medical 

Association and the national Internet wage resource served as second references.  

 

Incremental cost  

Tai Chi: $1000/participant  

 

Muscle/balance training: 

$1800/participant 

 

 

(*Estimated by visual inspection 

of Figure 1) 
 -Lifetime healthcare and care costs  

 

Currency (year): USD assumed (2007) 

Measurement: Previous cost studies conducted in the United 

States. 

 

Valuation: literature. Details not reported 

Exercise type not specified   

Farag, 2015 

(2) 

Intervention costs: $700/person 

 

Measurement: not reported 

 

Incremental cost (base analysis): 

$379  
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 Church, J., Goodall, S., Norman, R., & Haas, M. (2012). The cost-effectiveness of falls prevention interventions for older community-dwelling Australians. Australian and New Zealand Journal of Public Health, 

36(3), 241-248. 

 Valuation: based on the findings of Church, 2012
31 

 

 Healthcare utilisation and residential 

aged care costs: NR 

 

Currency (year): AUD (2011) 

Measurement: NSW health report 

 

Valuation: Previous costing studies (references 7 and 14) 

 

Ontario 

Medical 

Advisory 

Secretariat, 

2008 

 

Intervention costs: $53/participant 

(assumed) 

 

 

Measurement: Assumed 9 people per group – 26 classes with a physiotherapist per year.  

 

Valuation: Literature (reference 55)  

  

Female: 

- base case: $42,140/participant  

- exercise  program: 

$41,964/participant 

 

Male: 

-base case: $19,201/participant  

- exercise program: 

$19,074/participant 

Resource use costs: NR 

 

 

Currency (year): CAD (2008) 

Measurement: health service records (assumed)  

 

Valuation: Physician visit costs were obtained from the Ontario Schedule of Physician 

Benefits.  

Hospital costs were obtained from personal contacts within the ministry derived from the 

Ontario Case Costing Initiative.  

Rehabilitation and long-term care costs were obtained from ministry reports. 

All other costs were obtained from published literature of published websites. 

Costing studies   

Balance/functional   

Dangour, 

2011 

Intervention costs: $164/participant 

 

Currency (year): USD (2005) 

Measurement: Quantity of resources used obtained from administrative records and staff 

interviews. Information on participant intervention costs collected in exit interviews.  

 

Valuation:  

Intervention delivery costs were determined by multiplying the quantity of resources used 

by their unit prices.  

 

Participant time was valued using the 2005 national minimum wage.  

Intervention group: 

$164/participant 

 

Control group: $0 

Iliffe, 2014 

and Iliffe 

2015* 

 Intervention costs: $108,820 

● FaME London: $269/participant 

● FaME Nottingham: $218/participant 

● OEP with peer mentors London: $88 

● OEP without peer mentors London: $42 

● OEP with peer mentors Nottingham: 

$117 

● OEP without peer mentors Nottingham: 

$36 

  

Measurement: Information on resources involved in intervention delivery were gathered 

from study records at each site.  

 

Valuation: Cost of PSIs was based on the unit cost of a community physiotherapist.  

 

Cost of peer mentors was based on the unit cost of community clinical support workers.  

 

 

 

FaME London: $697/participant 

FaME Nottingham: 

$629/participant 

 

OEP London (with peer 

mentors/without peer mentors): 

$472/425 per participant  

OEP Nottingham (with peer 

mentors/without peer mentors): 

$552/$471 per participant  

 

Usual care London: 

$394/participant 

 Out-of-pocket expenditures: $7,210 

(total) 

FaME London: $9/participant 

Measurement: Monthly diaries during the 24-week intervention period and at3-month 

intervals up to 18 months follow-up.  
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Trial-based     

Multicomponent   

FaME Nottingham: $4/participant 

OEP London: $3/participant  

OEP Nottingham: $5/participant  

Usual care London: $6/participant  

Usual care Nottingham: $11/participant  

 

Participants costs for attending the group exercise venue were estimated from information 

collected via a form at 24 weeks (participants were asked distance travelled, time travelled, 

transport mode, activities forgone to participate in exercise).  

 

Valuation: sources not reported  

Usual care Nottingham:  

$363/participant  

 Primary care service costs: $423,865 

(total)   

FaME London: $419/participant  

FaME Nottingham: $407/participant 

OEP London: $381/participant  

OEP Nottingham: $430/participant  

Usual care London: $388/participant  

Usual care Nottingham: $353/participant  

 

Currency (year): GBP (2011) 

Measurement: Health and social services utilisation collected via monthly diaries, but since 

quality of the data was low it was decided to use GP records as the source of data on service 

use and to focus on primary care contacts (number of GP, practice nurse, out-of-hours GP 

and other primary care contacts). This was decided based on the findings of a pilot study.  

 

Valuation: Costs were obtained by applying published unit cost data to physical number of 

contacts for each service type. 

3D (Tai Chi)    

Li, 2016 Intervention costs: $307,170 ($601 per 

participant) 

 

Currency (year): USD assumed (NR)  

 

Measurement: not reported  

 

Valuation: sources not reported  

Intervention group: $307,170 

(total) 

 

Multicomponent   

Kemmler, 

2010 

Intervention costs: 

Exercise group: $383/participant  

Control group: $175/participant  

 

 

Measurement: not reported  

 

Valuation: sources not reported  

Exercise: $2,255/participant 

Control: $2,780/participant  

 Healthcare costs (excluding intervention 

costs): 

Exercise group: $1,872/participant  

Control group: $2,605/participant  

 

Currency (year): EUR (2008) 

Measurement: not reported  

 

Valuation: sources not reported 

 

Exercise type not specified   

Buchner, 

1997 

Ancillary outpatient costs (included costs 

of pharmacy, laboratory, and radiology 

services):  

Exercise: $270 

Control: $285 

 

Currency (year): USD assumed (NR)  

Healthcare use and cost data were obtained from health management organization 

computerized records.  

 

NR 
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Hewitt, 2019 Intervention costs: $463/participant  

 

Healthcare costs: Results reported for each item in 

Table 4. Total healthcare costs for each group not 

reported.  

 

Currency (year): AUD (2015) 

 

Measurement: trial records (assumed)  

 

Valuation: Physiotherapy costs were calculated for a 20-minute consultation using the 

NSW State award for a Level 2, Year 1 therapist with additional 40% on costs.  

 

Measurement: Health service use was through audits of each cluster’s records to 
identify data specific to fall incidents during the trial period (including medical services 

received and injuries sustained). 

 

Valuation: Relevant national data   

 Intervention: $1,009 

 Control: $981 

    

Model-based    

3D (Thai Chi)    

Wilson, 2001 Intervention cost: $8,613/year 

 

Direct cost of hip fractures: $18,881 

(underestimate of total-fall related costs as it 

doesn’t account for the 20-30% of non-hip fracture 

emergency room costs) 

 

Currency (year): USD (assumed)(2000) 

 

 

Measurement: NR 

 

Valuation: 

 

Costs associated with instructing the classes were determine by discussion with various 

tai chi instructors across the US. Cost estimated for 2 classes/week ranged from $75-

$200. The average of these costs was multiplied by 52 to derive an annual instructor 

cost of $7,150.  

 

Costs associated with training an assistant would likely consist of a training course 

and/or instructional videos. An estimation of $1,200 was derived from an internet 

search.  

 

Cost of screening participants was equated to 30 minutes of nurse time. Screening costs 

were calculated as 75x 0.5x registered nurse hourly wage (it was estimated that 75 

residents would need to be screened to recruit 50 participants). Nursing hourly wage 

was sourced from online salary surveys (hourly rate of $14-17).   

 

  Measurement: NR 

 

Valuation: Costs were estimated from a literature review of hip fracture hospitalization 

costs.  

 

 

Costing studies 

Multicomponent   

Buettner, 

2002 

Intervention cost: $2,360 

 

 

Measurement: trial records (assumed) 

Valuation: NR 

Intervention group: $30,031 

Control group: $79,535 
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 Healthcare costs: 

- Intervention: $27,671 

- Control: $79,535 

 

Currency (year): USD (2001) (both assumed) 

Measurement: research data 

Valuation: NR 

 

Mulrow, 

1994 

Intervention cost: $1,220/participant (intervention 

group), $189/participant (control group) 

Measurement: trial records (assumed) 

 

Valuation: NR 

$2,347,885 

  

Health care costs: $11,398/participant 

 

Currency (year):  USD (1993) (both assumed) 

 

Measurement: NR 

 

Valuation: Nursing home charges were estimated using reimbursement fees based on 

resource utilization groups that were standardized for Texas nursing homes.  

Hospitalization charges were based on diagnosis related group reimbursements 

standardized for San Antonio and unadjusted for capital or medical education expenses.  

Professional fees were based on the standard Health Care Financing Administration 

figures.  

Medication charges were based on standard Red Book pharmacist reference prices.  

Health professional and emergency department vist and procedure charges were based 

on Medicare Part B allowable charges for San Antonio. 

 

 

* The intervention costs for this study were also reported in the paper: Iliffe, S., Kendrick, D., Morris, R., Griffin, M., Haworth, D., Carpenter, H.,… & Gage, H. (2015). Promoting physical activity in older people in 

general practice: ProAct65+ cluster randomised controlled trial. British Journal of General Practice, 65 (640), e731-738. doi: 10.3399/bjgp15X687361. 

AUD: Australian dollar, CAD: Canadian dollar, EUR: Euro, GBP: British pound sterling, GP: general practitioner, ICD-10: International Classification of Diseases 10th Revision, NOK: Norwegian krone, NR: not 

reported, NSW: New South Wales, NZD: New Zealand dollar, PSI: postural stability instructor, USD: United States dollar 
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Supplementary table 9. Risk of bias of trial-based and model-based economic evaluations of fall 

prevention programs according to the CHEC-List 
 

 Author, year Item  

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Score out of 

20 (%)^ 

OLDER ADULTS LIVING IN THE COMMUNITY 

Balance/ 

functional 

Davis, 2020* Y Y Y Y NA Y Y Y Y Y Y Y Y Y Y N N Y Y N 16 (80) 

Davis, 2022* Y Y Y Y NA Y Y Y Y Y Y Y Y Y NA N Y N Y N 15 (83) 

Hektoen, 2009†  N Y Y Y N Y N N Y N Y N Y Y Y N N N Y N 10 (50) 

McLean, 2015†  Y N Y Y N Y Y Y Y Y N N Y Y Y Y Y Y Y Y 16 (80) 

Mori, 2017†  Y Y Y Y Y Y Y N N Y Y Y Y Y Y N N Y Y Y 16 (80) 

Robertson, 2001 (1)* Y N Y Y NA Y N N Y Y Y Y Y Y Y N N Y Y Y 14 (74) 

Robertson, 2001 (2)* Y N Y Y NA Y N N Y Y Y Y Y N Y N N N Y N 11 (58) 

Robertson, 2001 (3)* Y N Y Y NA Y N N Y Y Y Y Y N N N N Y Y Y 12 (63) 

Multicomponent Farag, 2015 (1)* Y Y Y Y NA Y Y Y Y Y Y Y Y Y Y N Y Y Y N 17 (89) 

Patil, 2016* Y Y Y Y NA Y N N Y Y Y Y Y Y N N N Y Y Y 14 (74) 

Tai Chi Day, 2010†  Y Y Y N N Y N N Y Y Y Y Y N Y Y N Y Y N 13 (65) 

  Haas, 2006* Y Y Y Y NA N Y Y Y N Y Y Y N N N N N N N 11 (58) 

Multiple 

 exercise types  

  

  

  

  

  

Li, 2019* Y Y Y Y NA Y Y N Y Y Y Y Y Y Y N Y N Y N 15 (79) 

Carande-Kulis, 2015† N N Y Y N Y Y N Y Y Y Y Y Y Y N N Y N N 12 (60) 

Church, 2011† Y Y Y Y N Y N Y Y Y Y N Y Y Y N N N N N 12 (60) 

Church, 2012† Y Y Y Y N Y N N Y Y Y N Y Y Y N N Y N N 12 (60) 

Deverall, 2019† Y Y Y Y N Y Y N Y Y Y N Y Y Y N N Y Y Y 15 (75) 

Frick, 2010† N Y Y Y N Y Y N N Y Y N Y N Y N N N Y N 10 (50) 

Exercise type not 

specified  

Farag, 2015 (2) † Y Y Y Y N Y Y Y Y Y Y Y Y Y N Y Y Y Y N 17 (85) 

OMAS, 2008† Y N Y Y N Y Y Y Y Y Y Y Y Y Y N Y N Y N 15 (75) 

Scheckel, 2021† Y Y Y Y N Y Y Y Y Y Y N Y Y N Y Y Y Y N 16 (80) 

OLDER ADULTS LIVING IN AGED CARE FACILITIES 

Multicomponent  Hewitt, 2019* Y Y Y Y NA Y Y N Y Y Y Y Y Y Y Y N Y Y Y 17 (90) 

Tai Chi Wilson, 2001†  Y N Y N N Y Y N N Y Y N N Y Y N N Y N N 9 (45) 

N: No, NA: not applicable, OMAS: Ontario Medical Advisory Secretariat, Y: Yes.  
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^In trial-based economic evaluations, the maximum score is 19 as Item 5 is not applicable(the maximum score for Davis, 2022 is 18 as Item 15 is not applicable, as 

discounting was not applied due to the 12-month time horizon). The maximum score for model-based evaluations is 20.   

* Studies that performed trial-based economic evaluations.  

† Studies that performed model-based economic evaluations.  

Item 1: Is the study population clearly described?; 2: Are competing alternatives clearly described?; 3: Is a well-defined research question posed in answerable form?; 4: Is 

the economic study design appropriate to the stated objective?; 5: Are the structural assumptions and the validation methods of the model properly reported?; 6: Is the 

chosen time horizon appropriate in order to include relevant costs and consequences?; 7: Is the actual perspective chosen appropriate?; 8: Are all important and relevant 

costs for each alternative identified?; 9: Are all costs measured appropriately in physical units?; 10: Are costs valued appropriately?; 11: Are all important and relevant 

outcomes for each alternative identified?; 12: Are all outcomes measured appropriately?; 13: Are outcomes valued appropriately?; 14: Is an appropriate incremental 

analysis of costs and outcomes of alternatives performed?; 15: Are all future costs and outcomes discounted appropriately?; 16: Are all important variables, whose values 

are uncertain, appropriately subjected to sensitivity analysis?; 17: Do the conclusions follow from the data reported?; 18: Does the study discuss the generalizability of the 

results to other settings and patient/client groups?; 19: Does the article/report indicate that there is no potential conflict of interest of study researcher(s) and funder(s)?; 

20: Are ethical and distributional issues discussed appropriately? 
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Supplementary table 10.  Additional questions on the quality of model-based economic evaluations of 

fall prevention exercise programs 
 

 Author, year Item 

  1. Was the effectiveness measure used 

appropriate to the modelled intervention 

and population? Did the study that 

contributed the effectiveness estimate 

investigate a population and exercise 

intervention with similar characteristics to 

that being modelled? 

2. Did the model appropriately consider 

attenuation of effectiveness on falls, 

post-intervention? Was any evidence 

used to support the continued 

effectiveness of the intervention beyond 

the trial duration? 

3. Did the study report intermediate 

measures or use a “stepped approach” 
to report the results of each step of the 

model to allow understanding of the 

impact of each step on the overall 

results?   

Score out 

of 3 (%) 

OLDER ADULTS LIVING IN THE COMMUNITY 

Balance/ 

functional 

Hektoen, 2009 N NA NA 0 (0) 

McLean,2015 N NA NA 0 (0) 

Mori, 2017 Y Y N 2 (66) 

Tai Chi Day, 2010 Y Y NA 2 (66) 

Multiple  

exercise types 

Carande-Kulis, 2015 Y NA NA 1 (33) 

Church, 2011* Y Y N 2 (66) 

Church, 2012* Y Y N 2 (66) 

Deverall, 2019 Y Y N 2 (66) 

Frick, 2010 Y Y N 2 (66) 

Exercise type  

not specified 

Farag, 2015 Y Y N 2 (66) 

OMAS, 2008 

Scheckel, 2021 

Y 

Y 

N 

Y 

N 

N 

1 (33) 

2 (66) 

OLDER ADULTS LIVING IN AGED CARE FACILITIES 

3D Wilson, 2001* N Y N 1 (33) 

N: No, NA: not applicable, OMAS: Ontario Medical Advisory Secretariat, Y: Yes. 

 Models had the same duration as trial where the effectiveness data was obtained from. Additional details for each of these items as well as additional information are provided in 

Supplementary table 6.  
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Supplementary table 11. Authors’ conclusions and reviewers’ comments on the approach to the 

economic evaluation of fall prevention exercise programs  
Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

OLDER ADULTS LIVING IN THE COMMUNITY 

Trial-based   

Balance/functional 

Davis, 2020, 

Otago exercise 

program (OEP) 

Our study indicates that in older people 

who have had a fall, a geriatrician-led 

clinic assessment followed by referral to 

(and delivery of) the OEP is a cost-

effective strategy for the secondary 

prevention of falls. The OEP saves health 

resource utilization costs while 

preventing falls with no change in health-

related quality of life. 

Effect of intervention on falls: Intervention was effective on reducing falls. Intervention did not have a clinically significant effect 

on health-related quality of life Used data from effectiveness study. 

Healthcare utilisation: Considered total healthcare utilisation costs collected via diary/questionnaire (not actual cost) 

Uncertainty explored: Detailed approach to test the impact of missing data on the results. The approach for handling missing data 

had an impact on the results, but these were not discussed. Probabilistic sensitivity analysis was conducted but only presented for 

QALY. Therefore, it is unclear what the uncertainty is for ICER for falls. No additional sensitivity analysis was performed to test 

intervention parameters, costs, effectiveness.  

Reporting:  ICER uncertainty intervals not presented for falls. Breakdown of intervention costs items not provided.  

Interpretation: Change in QALY was very small and unlikely to be clinically significant. Discrepant results between EQ-5D-3L and 

SF-6D.  

Davis, 2022, 

Otago exercise 

program (OEP) 

There was no gender by intervention 

interaction effect for the rate of falls, and 

the OEP did not change the health-

related quality of life of older fallers. The 

best value for money of the OEP was 

among men, where the intervention was 

cost-saving.  

Effect of intervention on falls: Intervention was effective on reducing falls, efficacy did not vary by gender. There was no significant 

effect of the intervention on health-related quality of life. Used data from effectiveness study.  

Healthcare utilisation: Considered total healthcare utilisation costs collected via diary/questionnaire 

Uncertainty explored: No sensitivity analysis conducted  

Reporting:  ICER uncertainty intervals not presented for falls. Breakdown of intervention costs items not provided. 

Interpretation: Incremental QALYs were very small and the intervention didn’t result in significant changes to quality of life.  

Robertson, 

2001 (1), Otago 

exercise 

program 

Home exercise program, previously 

shown to be successful when delivered 

by a physiotherapist, was also effective in 

reducing falls when delivered by a 

trained nurse from within a home health 

service. Serious injuries and hospital 

admissions due to falls were also 

reduced. The program was cost effective 

in participants aged 80 years and older 

compared with younger participants. 

Effect of intervention on falls: Intervention was effective on reducing falls. Used data from effectiveness study.  

Healthcare utilisation: Collected only hospital costs related to a fall.  

Uncertainty explored: Explored uncertainty in intervention parameters (program cost, training and supervision in the same centre, 

home visit cost, equipment cost, and older adults). The impact on ICER was as expected. Did not explore uncertainty in the health 

care costs and intervention effects. Assumed that existing staff in an organisation may deliver the exercise program and therefore 

did not include the costs of recruiting the exercise instructor. This decision was not tested in sensitivity analysis. Uncertainty 

intervals were not reported for ICER. Probabilistic sensitivity analysis not reported.  

Reporting: Although authors stated societal perspective, only hospital related costs were considered, and base analysis only 

considered intervention costs.  

Interpretation: Included both men and women, more effective in older adults (>80) and was cost saving when hospital costs were 

considered. ICER was calculated considering intervention costs only and intervention plus hospital costs. When hospital costs were 

included, the intervention was more efficient.  

This study collected very limited data on health care costs. Only captured costs of 5 falls that resulted in hospitalising, but there 

were nine falls resulting in a fracture and the total number of falls for which medical care was sough was 44 (26 control group and 

18 intervention group). Although authors argue that the other costs based on previous studies only account for 10% of costs. 

Uncertainty and limitations not considered in the conclusion. 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Robertson, 

2001 (2), Otago 

exercise 

program 

An individually tailored exercise program, 

delivered by trained nurses from within 

general practices, was effective in 

reducing falls in three different centres. 

This strategy should be combined with 

other successful interventions to form 

part of home programs to prevent falls in 

elderly people.  

Effect of intervention on falls: Intervention was effective on reducing falls. Used data from effectiveness study.  

Healthcare utilisation: Collected only hospital costs related to a fall, but these were not included in the ICER calculation. The 

rationale given by the authors was that there was no significant difference in these costs and the number of hospital admissions 

for both groups, although the costs for the intervention group appeared to be higher ($50,470 vs $10,993 in the control group) 

and the comparison probably lacked statistical power. As a consequence, their ICER estimates are conservative. 

Uncertainty explored: Explored uncertainty in intervention parameters (program cost, training and supervision in the same centre, 

home visit cost, equipment cost, and older adults). Impact on ICER as expected (range $1,247 to $1,899/fall prevented). Did not 

explore uncertainty in the health care costs and intervention effects. Assumed that existing staff in an organisation may deliver the 

exercise program and therefore did not include the costs of recruiting the exercise instructor. This decision was not tested in 

sensitivity analysis. Uncertainty intervals were not reported for ICER. Probabilistic sensitivity analysis not reported.  

Reporting: Although authors stated societal perspective, only hospital related costs were considered, but it was not included in the 

ICER.  

Interpretation: included both men and women. ICER was calculated considering intervention costs only. Although hospital costs 

were calculated, authors decided not to include in the analysis as there was no difference in number of hospital admissions and 

costs. However, all the costs should have included as per protocol. If they were included, higher ICERs would have been found.  

Same limitation as Robertson 2001 (1) in terms of type of healthcare utilisation considered, which was very limited.  

This was an implementation trial of Robertson, 2001 (1) targeted at older adults (80+). The results are not aligned and higher ICERs 

were found. This was probably driven by a smaller effectiveness estimate (expected in implementation trials). Intervention costs 

were similar. The intervention didn’t have an impact on hospitalisations.   
Uncertainty and limitations not considered in the conclusion 

Robertson, 

2001 (3), Otago 

exercise 

program 

The costs resulting from falls make up a 

substantial proportion of the hospital 

costs for older adults. Despite a 

reduction in falls as a result of this home 

exercise program there was no 

significant reduction in healthcare costs. 

However, the results reported will 

provide information on the cost 

effectiveness of the program for those 

making decisions on falls prevention 

strategies. 

Effect of intervention on falls: Intervention was effective on reducing falls. Used data from effectiveness study. 

Healthcare utilisation: Collected intervention costs, total healthcare utilisation and fall-related healthcare utilisation. However, 

there was no between-group difference in healthcare utilisation and therefore ICERs only include intervention costs. As a 

consequence, their ICER estimates are conservative. 

Uncertainty explored: Explored uncertainty in intervention parameters (program cost, travel distance, recruitment costs, 

equipment, overheads). Impact on ICER as expected and small (e.g. range $233 to 427/fall prevented). Did not explore uncertainty 

in the health care costs and intervention effects. Uncertainty intervals were not reported for ICER. Probabilistic sensitivity analysis 

not reported 

Reporting: Although authors stated societal perspective, only health care utilisation was collected. Out of pocket expenses were 

collected, but it is not clear if these were related to health care. ICER only included intervention costs.  

Interpretation: Women only. Only ICER intervention costs in the ICER calculation as there was no difference in healthcare 

utilisation. All costs should have included in the analysis as per protocol. Not possible for review authors to calculate as total 

healthcare costs are not reported by group (Table 3). Costs for control group not reported 

Multicomponent 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Farag, 2015 (1), 

Strength and 

balance 

program 

(WEBB) 

The exercise intervention appeared to 

offer reasonable value for money for 

mobility outcomes and self-reported 

health status but whether this is deemed 

to be cost-effective is dependent on the 

“willingness to pay” of the funder for the 
health outcomes gained. Value for 

money improved for all measures in the 

subgroup with higher cognitive status. 

Effect of intervention on falls: Intervention was not effective in reducing falls. Intervention was effective in improving mobility. 

Used data from effectiveness study. 

Healthcare utilisation: Considered total healthcare utilisation and community services collected via calendars.  

Uncertainty explored: Uncertainty explored around costs (hostel costs) with small impact on ICER. Subgroups were explored 

(removing people at hostel at baseline and including only those with high cognitive status) and they had an impact on ICER. Did 

not explore uncertainty on other aspects of the intervention parameter. Reported uncertainty intervals for results.  

Reporting: Uncertainty intervals reported. Breakdown of intervention costs items not provided.  

Interpretation: The intervention was not effective on reducing the rate of fall therefore the results for QALY only are presented. 

There was a QALY difference between the 2 groups, favouring the intervention group that did not reach statistical significance. 

More favourable results for people with higher cognition due to larger incremental differences in the outcome measure. 

Patil, 2016, 

group and 

home-based 

multicomponen

t exercise 

In conclusion, our strength and balance 

training was highly effective in reducing 

fall-related injuries among 70–80-year-

old community-dwelling women at a 

moderate additional cost. The inclusion 

of vitamin D supplementation increased 

costs with marginal additional benefit. 

Because the training regimen is easily 

adoptable, a broad implementation of 

the program seems feasible. In other 

words, the results can be used as a firm 

basis to initiate cost-effective, feasible, 

and safe exercise programs for aging 

populations. 

 

Effect of intervention on falls: outcome was medically attended falls and the intervention was effective. Used data from 

effectiveness study.  

Healthcare utilisation: collected only fall-related healthcare utilisation.  

Uncertainty explored: double intervention costs doubled the ICER, but most points remained in the northeast quadrant. Also 

explored combined exercise groups regardless of vitamin D, but this is less relevant to the present review. Authors did not explore 

uncertainty on other intervention parameters and health care costs. 

Reporting: although the authors mentioned societal perspective, only fall-related healthcare costs (to the health systems and 

patients) were collected. Therefore, we have classified the perspective as “health system and patient”. ICER uncertainty intervals 

not provided. Control group details not provided. Usual care is mentioned.  

Interpretation: this study investigated people with a previous falls risk and outcome was rate of medically attended injurious falls. 

100% women, so unclear to what extent the results can be applied to men.  

Although authors indicate a firm basis to start cost-effective, limitations and uncertainty of data was not considered in the 

conclusions. Interpretation of bootstrapping data is incorrect.  

3D (Tai Chi)   
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Haas, 2006, Tai 

Chi 

Although it seems unlikely that health 

promotion resources in the form of Tai 

Chi classes directed at this group of 

elderly will have a significant impact on 

reducing serious falls (i.e. those which 

result in high levels of health care 

resource use), the value of avoiding a 

small number of serious falls must be 

weighed against the high cost of treating 

and managing the consequences of such 

falls. 

Effect of the intervention on falls: The effect of the intervention on fall rate was not statistically significant. The dose of the 

intervention was low (1x/week) which might explain this 

Health care utilisation: Only collected healthcare costs associated with health care utilisation. The intervention might have 

unintended consequences that were not captured by the data collection procedures.  

Few occasions of health service utilisation. This could be explained by the short follow up period (4 months) 

Uncertainty explored: Only conducted sensitivity analysis for varying amounts of participants co-payment. Main driver of costs is 

the Tai chi costs. Authors hypothesised that the actual costs for running such program with an established class would be lower 

and fewer resources would be spent with recruitment as during the trial they were required to recruit large numbers of individuals 

in a relatively short space of time. However, this was not explored in a sensitivity analysis (this analysis was mentioned in the 

methods but was not reported in the results). Did not conduct probabilistic sensitivity analysis to explore uncertainty of the data. 

Although the authors stated they performed sensitivity analysis for number of hospitalisations, in fact the same data was 

presented in a different way. Since the costs were driven by a small number of hospitalisations, a sensitivity analysis could have 

been conducted exploring the impact of removing these costs.  

Reporting: Did not express uncertainty in the results. ICER was not calculated for main analysis, only for sensitivity analysis. 

Currency and year not specified. Not clear at what timepoint the effectiveness data and costs were collected. According to the 

effectiveness study, follow ups were conducted at 16 and 24 weeks.  

External validity: 84 % women. relatively healthy community-dwelling older adults. 

Other: intervention group had higher health care costs.  

Multiple exercise types 

Li, 2019, Tai Ji 

Quan and 

Multimodal 

exercise 

Among community-dwelling older adults 

at high risk for falls, TJQMBB is a cost-

effective means of reducing falls 

compared with conventional exercise 

approaches. 

Effect of the intervention on falls: Intervention was effective on reducing falls. Used data from effectiveness study.  

Healthcare utilisation: Healthcare costs were limited to: physical therapy/chiropractic, health care home visits, medical treatment 

on falls-related injuries, feet or ankle joint problems, and knee or hip replacement. Healthcare costs were collected in two surveys 

covering the last 3 months, with a potential for recall bias.   

Uncertainty explored: conducted sensitivity analysis for health care costs (by removing the top 5
th

 high-cost cases), narrow health 

care perspective, multiple imputation of data and similar results were found. No sensitivity analysis was performed for 

intervention parameters and did not provide uncertainty intervals (although acceptability curve is provided). 

Reporting: Reported costs for control group. Variability of estimates / uncertainty intervals not provided. 

Interpretation: Study investigated people at high risk of falls. 

Model-based   

Balance/functional 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Hektoen, 2009, 

Otago exercise 

program 

The reduction in healthcare costs more 

than offset the cost of the prevention 

program for women aged >80 years living 

at home, which indicates that health 

authorities should increase their focus on 

prevention. The main intention of this 

article is to stipulate costs connected to 

falls among the elderly in a transparent 

way and visualize the whole cost picture. 

Cost-effectiveness analysis is a health 

policy tool that makes politicians and 

other makers of health policy conscious 

of this complexity. 

Effect of intervention on falls: Used effectiveness estimate from a previous trial where the intervention was effective and applied 

the results to a Norwegian population. The authors claimed that they applied the effectiveness to a population with “high risk of 
falling due to muscle weakness and impaired balance, because it has a large impact on the number of falls.” However, the 
effectiveness study was conducted in a sample that was not recruited on the basis of fall risk.  

Healthcare utilisation: Only considered fall-related health care costs.  

Uncertainty explored: Did not explore uncertainty but reported results for two scenarios in the discussion: smaller effectiveness 

estimates and smaller proportion of falls leading to injuries. In both cases the intervention remained cost-effective (incremental 

cost close to zero). Did not explore uncertainty for other parameters, such as intervention costs, different types of injury rates and 

healthcare costs. Uncertainty intervals not provided.  

Reporting: Authors statement of perspective (societal) does not match the cost data collected (fall-related health care costs). Time 

horizon not specified (1 year assumed) and details of the population applied not clear. Control group details not reported.  

Interpretation: results not aligned with Robertson 2001 (3), trial-based analysis of the same intervention, where the intervention 

was more costly and more effective. A possible explanation could be that Robertson did not include healthcare costs in the ICER 

calculation as there was no between-group difference in healthcare utilisation. In Hektoen healthcare utilisation was included. 

Assumption that the effect of the exercise in New Zealand can be applied to Norway.  

McLean, 2015, 

“NoFalls” 

exercise 

program 

(strength and 

balance) 

The results suggest that this exercise 

program is cost-effective for women 

only. There is no evidence to support its 

cost-effectiveness in a group of mixed 

gender unless the costs of program 

implementation are minimal. 

Conservative assumptions may have 

underestimated the true cost-

effectiveness of the program. 

Effect of intervention on falls: Used effectiveness estimate from a previous trial where the intervention was effective and powered 

for falls. The model was applied to the same population as the trial participants. Although the authors claim to be investigating the 

effectiveness of the “NoFalls program”, the effectiveness was calculated combining groups that received the exercise intervention 

as well as other interventions (multicomponent). The effectiveness of the exercise only group was smaller (13% reduction in falls) 

Healthcare utilisation: Only fall-related healthcare utilisation was considered, and outpatient utilisation of allied health, 

investigations, medication, and specialist was not available, but the inclusion of these costs was explored in a sensitivity analysis 

Uncertainty explored: Extensive sensitivity analyses performed, including for intervention parameters, inclusion of outpatient 

allied health costs, discount rate. Overall, the sensitivity analysis had an expected and small impact on the overall results. Did not 

explore utility values in one-way sensitivity analysis, but it was included in the probabilistic analysis. They also conducted 

threshold analysis and reported acceptability curves. Upper limit of uncertainty intervals reported.  

Reporting: Not clear that effectiveness estimate is removed from a combination of interventions (home hazard management, 

exercise, and vision) rather than exercise alone and similarly control group had a combination of interventions.  

Interpretation: Overall ICER was lower for women only analysis. -For women only the ICER is more favourable with all analyses 

falling within or below the cost-effectiveness threshold of $30,000/QALY gained. Considered mixed gender, this intervention 

would not be considered cost-effective if the appropriate exercise effectiveness estimate (i.e. 13% reduction in falls) was used as 

threshold analysis revealed the need of 32 to 42% reduction. Conclusions do not consider uncertainty in the data. For instance, 

there is a 77% probability of the intervention being cost-effective at a 30,000 threshold, therefore it is not appropriate to conclude 

that the intervention is cost-effective given the uncertainty.  
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Mori, 2017, 

Otago Exercise 

Program 

In conclusion, for community-dwelling US 

white women ages 75 and 80, adding 1 

year of exercise to 5 years of oral 

bisphosphonate therapy is cost-effective 

at a conventionally accepted threshold, 

compared with oral bisphosphonate 

therapy only. The combined strategy of 

oral bisphosphonate therapy and falls 

prevention exercise is potentially more 

cost effective for older ages (75 and 80) 

and also for younger ages (65 and 70) at 

high risk of fracture (i.e., osteoporosis 

defined by DXA). This study provides new 

insight about the combined benefits of 

oral bisphosphonate therapy and falls  

prevention exercise and will help 

clinicians and policymakers make better 

decisions about treatment options to 

reduce fracture risk. 

Effect of intervention on falls: Appropriate effectiveness estimate for fractures removed from an individual patient data meta-

analysis. It is unclear how the effectiveness for clinical vertebral fracture was calculated (two references were provided but 

unclear but no details were provided).  

Healthcare utilisation: Considered healthcare utilisation and institutional long-term care after hip fracture.  

Uncertainty explored: Sensitivity analyses were performed for various parameters, but results were not reported for our 

comparison of interest (exercise vs no intervention). Uncertainty on transition probabilities, costs of healthcare utilisation were 

not considered   

Stepped approach for reporting results: No 

Reporting: Sensitivity analysis results not reported. Model details well reported.  

Interpretation: very small improvement in QALY over lifetime.  

Opportunity cost for time spent during exercise was considered but did not consider productivity loss due to fracture. More 

favourable ICERs were found for older cohort as a result of higher rates of fracture as the effectiveness of the intervention was 

constant. The authors did not impose a disutility for a fall itself or fear of falling. This may have underestimated the effect of the 

intervention.  

3D (Tai Chi)   

Day, 2010, Tai 

Chi 

Substantial investment in, and high 

population uptake of, tai-chi would be 

required to have a large effect on falls 

and fall-related hospitalisation rates. 

Although not accounted for in this study, 

investment in tai-chi is likely to be 

associated with additional significant 

health benefits beyond falls prevention. 

This approach could be applied to other 

interventions to assist selection of the 

most cost-effective falls-prevention 

portfolio for Australia and other 

countries. 

Effect of intervention on falls: Effectiveness estimate from a Cochrane meta-analysis of four studies that showed the intervention 

was effective. The eligible population was defined as those who most closely matched the combined trial inclusion criteria. 

Assumed no sustained effect beyond the intervention period. Unclear where the effectiveness estimate for fall-related 

hospitalisation was obtained from.  

Healthcare utilisation: Only included intervention costs and did not consider healthcare utilisation.   

Uncertainty explored: Sensitivity analysis exploring effectiveness rate, uptake, hospitalisation rate, intervention costs. Did not 

explore the effect on the control group falls rate. Falls rate for those who did not undertake the exercise was assumed to be the 

same as for the general population. However, the general population includes people who are exercising (although the prevalence 

is low). This could have been explored in a sensitivity analysis. Did not present uncertainty intervals.  

Reporting: Did not indicate perspective and time horizon.  

Interpretation: Did not consider uncertainty and limitations in the conclusions.   

Other: the consequences of falls were limited to hospitalisation only.  

Multiple exercise types 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Carande-Kulis, 

2015,  

Otago Exercise 

Program, 

Tai Chi 

 

 

This cost-benefit analysis found three 

evidence-based falls interventions 

provided positive net benefits and were 

cost-saving. The ROIs for these 

interventions showed that the benefits 

not only covered the implementation 

costs but also exceeded the expected 

direct medical costs. Tai Chi: Moving for 

Better Balance had the highest ROI with 

a return of 509% per each dollar 

invested. The Otago Exercise Program 

delivered to persons aged 80 and older 

had a return of 144%, Stepping On had a 

return of 64%, and the Otago Exercise 

Program delivered to persons aged 65 

and older had a return of 46%. 

Effect of the intervention on falls: Appropriate values were removed from effectiveness studies. The studies were powered for 

falls and the interventions were effective Did not consider the effect of the intervention on fall-related injury 

Health care utilisation: Assumed that the intervention only had an impact on fall prevention and did not account any other 

unexpected effect of the intervention (e.g. increased risk of fall, increased health care utilisation for other reasons) 

Uncertainty explored: Explored uncertainty for effectiveness data and cost of falls only for Otago and only for older adults, but the 

other parameters were not explored: fall costs for other groups and interventions, intervention costs, falls incidence, risk of falling 

by age group, likelihood of seeking medical care. 

Reporting: There is no description of the comparators. We assumed the comparators were the same as the effectiveness studies. 

However, costs for the comparators were not included in the analysis and they involved weekly stretching classes, social home 

visits. Not clear to what population this analysis was applied to. US population assumed.  

Study design:  This study investigated net costs: the cost of the program per person minus the costs averted per person. This is not 

strictly a Cost-Benefit Analysis. Although 'benefits' in a CBA need to be expressed in monetary terms, in a true CBA there would be 

a formal valuation of the benefits - eg, by undertaking a Discrete Choice Experiment or a Willingness-to-Pay study. That has not 

been done in this paper. We have classified this paper as a cost-consequence analysis  

Interpretation: Studies had more women (Otago 100% women, Tai Chi 70%). Intervention more effective in older adults who had 

previously fallen so the ROI in this subgroup is greater (higher falls prevalence).  

Main “driver” was effectiveness data.  
Other: Although this study was classified as a cost-benefit analysis we have re-classified it as a cost-consequence analysis, as 

appropriate measures were not used to ascertain willingness to pay.   

Church, 2011, 

Group-based 

exercise, Tai chi, 

Otago Exercise 

program 

The most cost-effective falls prevention 

strategy in community- dwelling older 

adults was Tai Chi. Expedited cataract 

surgery and psychotropic medication 

withdrawal were also found to be cost-

effective in specific populations however 

the effectiveness of these interventions 

is less certain due to small numbers of 

trials and participants. The most cost-

effective falls prevention strategies in 

residential aged care were medication 

review and vitamin D supplementation. 

Effect of intervention on falls: Estimates from a systematic review (Gillespie 2009 Estimates for each exercise type were used. 

Intervention assumed to incur the costs and benefits in the first year only. The average length of follow-up did differ according to 

the groups (13 months for group-based, 14 months for home-based and 8 months for tai chi). However, the intervention costs 

were calculated for 6 months only. 

Healthcare utilisation: Fall related health care utilisation. 

Uncertainty explored: Performed sensitivity analysis for cost of the intervention, effectiveness, age, fear of falling, utility of 

fracture and probability of falling. However, results are only reported for group-based exercise. A probabilistic sensitivity analysis 

was also performed.  

Stepped approach for reporting results: No 

Reporting: Model inputs are reported in tables and additional reference. Unclear if the utility decrement due to the fear of falling 

was included for everyone who had a fall or only for a proportion of people. Exercise uptake was not specified.  

Interpretation The authors argue that loss of quality of life is not restricted to injuries following a fall (e.g. hip fracture) and fear of 

falling plays an important role in quality of life. Therefore this was included in the QALY calculation. This was the most important 

driver of the model. Most models do not consider fear of falls. Individuals in the model are classified as being at low, medium or 

high risk of falling depending on age and prior history of falls. Utility scores were derived from UK female population. Variation of 

parameters in sensitivity analysis generated great impact on results highlighting uncertainty of these results. 

Same model as Church, 2012 with the differences being: Church 2011 had a 10-year time horizon and modelled people 75+. They 

also presented results for residential aged care facilities (not presented here). The ICERs found were more favourable for Tai Chi 

and home-based exercise when compared to estimates found by Church 2012 where a lifetime horizon was considered a 

population 65+ investigated. 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Church, 2012, 

Group-based 

exercise, Tai chi, 

Otago Exercise 

program 

In the general population tai chi 

dominated all interventions other than 

group-based exercise, meaning it costs 

less and has a greater benefit. However, 

group-based exercise is extendedly 

dominated, (i.e. a combination of tai chi 

and no intervention is less costly and 

more effective than group-based 

exercise alone). In the high risk 

population, home hazard 

assessment/modification and group-

based exercise appeared to be the most 

cost-effective interventions. Of the 

options available for decision makers, the 

results presented here suggest that tai 

chi is the most cost-effective intervention 

for preventing falls in the general 

community and group exercise for those 

identified as high risk fallers. 

Effect of intervention on falls: Estimates from a systematic review (Gillespie 2009 Estimates for each exercise type were used. 

Intervention assumed to incur the costs and benefits in the first year only. The average length of follow-up did differ according to 

the groups (13 months for group-based, 14 months for home-based and 8 months for tai chi). However, the intervention costs 

were calculated for 6 months only  

Healthcare utilisation: Fall related health care utilisation.  

Uncertainty explored: Performed sensitivity analysis for cost of the intervention, effectiveness, age, fear of falling, utility of 

fracture and probability of falling. However, results are only reported for group-based exercise. A probabilistic sensitivity analysis 

was also performed.  

Stepped approach for reporting results: No 

Reporting: Model inputs and references detailed in Tables 1 and 2. Unclear if the utility decrement due to the fear of falling was 

included for everyone who had a fall or only for a proportion of people Intervention details not provided. Details of the population 

and exercise uptake not provided. Results for high-risk population is only reported for group-based exercise 

Interpretation: The authors argue that loss of quality of life is not restricted to injuries following a fall (e.g. hip fracture) and fear of 

falling plays an important role in quality of life. Therefore this was included in the QALY calculation. This was the most important 

driver of the model. Most models do not consider fear of falls. Individuals in the model are classified as being at low, medium or 

high risk of falling depending on age and prior history of falls. Utility scores were derived from UK female population. Variation of 

parameters in sensitivity analysis generated great impact on results highlighting uncertainty of these results.  

Same model as Church, 2012 with the differences being: Church 2011 had a 10-year time horizon and modelled people 75+. They 

also presented results for residential aged care facilities (not presented here). 

Deverall, 2019, 

Otago Exercise 

Program 

Implementing any of these three types of 

exercise program for falls prevention in 

older adults could produce considerable 

health gain, but with the home-based 

version being likely to be the most cost-

effective. 

Effect of intervention on falls: Used effectiveness estimate from Cochrane review (Gillespie 2012) which showed that the 

intervention is effective in reducing fall rate. It is assumed that the effect sizes for all falls apply equally to injurious falls. Authors 

presented the rationale for this approach and conduct sensitivity analysis for intervention effectiveness (results only presented for 

peer-led exercise). Although the effectiveness estimate for the home-based program was retrieved from the home-based sub-

analysis, they assumed that the effectiveness of a commercially delivered group-based exercise and peer-led group-based exercise 

would be the same as the effectiveness of the overall meta-analysis. Modeled the intervention for 25 years but it is unclear if the 

same individuals continued to exercise or whether new participants were added. This has implications on costs. For instance, 

home-based program cost $62 on the second year as opposed to $480 in the first year if the same participants continue. Also, the 

authors assumed that the intervention effect sizes remained constant into the future. 

Healthcare utilisation: Hospital costs and primary care utilisation.  

Uncertainty explored: Uncertainty intervals used for most model parameters and reported confidence intervals for main results. 

Performed multiple sensitivity analysis (e.g.,  age, gender, ethnicity, discount rate, intervention effectiveness, costs, transition 

probabilities, exercise uptake and dropout). However, most sensitivity analyses results are only presented for peer-led exercise 

group as this was the most relevant intervention for decision-making. However, the uncertainty with the other interventions 

remains unknow. The conclusion points to the home-based program as being the most cost-effective, but sensitivity analyses for 

this intervention were limited.  

Stepped approach for reporting results: No, results were reported for the endpoints of the model only.  

Reporting: Overall the details of the model are well reported (Supplementary Appendix) 

Interpretation: assumed that 52% of eligible population would participate. 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Frick, 2010,  

Tai Chi; Muscle 

and balance 

training 

In conclusion, this work, as well as the 

findings of studies published after 2003, 

suggests that future research efforts 

should focus on home modifications, 

vitamin D supplementation, group tai chi 

classes, and medication management. 

More (and better) information on each of 

these and combinations of these will 

make it easier to make more-efficient 

resource allocation decisions in the 

future. The potential for large cost 

savings over standard care cannot be 

ignored given the number of older 

adults, the coming Medicare resource 

limitations, and the aging of the 

population. 

Effect of intervention on falls: Estimates from a systematic review (Cochrane 2003). Decrease in falls was assumed to be related 

linearly to a decrease in the number of fall-related hip fractures. Intervention was applied for one year only 

Healthcare utilisation: Considered only costs associated with hip fracture and it is unclear what costs were included.  

Uncertainty explored:  Probabilistic sensitivity analysis was conducted but results were not reported for Tai Chi and Muscle and 

Balance exercises. No additional sensitivity analysis was conducted to explore uncertainty.  

Stepped approach for reporting results: No. results were reported for the endpoints of the model only.  

Reporting: No details were provided to which population the model was applied to. Details of healthcare costs were not provided 

(just the dollar figure and reference, but the items considered in the calculation were not described). The details of the cost of the 

intervention are also not clearly reported. It is unclear if the costs refer to total costs or cost per participant. Results were not 

reported disaggregated (i.e. incremental costs and gains for each group). Model details are poorly reported and although the 

references for source of evidence are provided, they lack details. The consequences of falls / exercise are not clearly described.  

Interpretation: Estimates from systematic review have changed since them. Balance exercise is slightly more effective and tai Chi 

less effective.  

Exercise type not specified  

Farag, 2015 (2), 

Public health 

exercise 

program 

With the increasing cost of health 

services and the rising prevalence of age-

related disease, including injuries arising 

from falls, a full exploration of a 

population-based approach to falls 

prevention has become necessary. 

Ultimately, if a funder is willing to spend 

up to $A50,000 for each additional QALY 

gained, then the public health falls 

prevention program should be seriously 

considered as good value for money for 

improving health outcomes. 

Effect of intervention on falls: Effectiveness estimate was retrieved from a Cochrane review and was relevant for exercise 

intervention. The model also assumes that participants will derive the same level of benefit from the program each year but there 

may be a threshold above which no further gains can be made. The model does not take into consideration gains lasting longer 

than 1 year 

Healthcare utilisation: Fall-related healthcare utilisation and residential aged care costs 

Uncertainty explored: Yes. Sensitivity analysis conducted to test assumptions, including variation in utility values, cost of health 

services and probability of occurrence of events. The impact of varying (i) the effectiveness of the intervention, (ii) the cost of the 

intervention program and (iii) uptake level on the cost-effectiveness of the program were explored 

Stepped approach for reporting results: no 

Reporting: Model parameters, sources and results are well reported. Although sensitivity analysis results are discussed in the 

manuscript and the impact on the results is analysed, the quantitative results are not presented for all analysis. Program costs 

details not provided as this model did not test a specific intervention. Discounting not reported. Health care costs for each group 

not reported. Unclear if the intervention was offered every year for the duration of the intervention.  

Interpretation: instead of modelling a specific falls prevention strategy, this model included a range of intervention suited to 

application to the broader population, and it included exercise programs. The extensive sensitivity analyses performed and the 

variation in parameters allow the results of this model to be relevant to exercise interventions.  
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

Ontario Medical 

Advisory 

Secretariat, 

2008, Exercise 

intervention 

High-quality evidence indicates that long-

term exercise programs in mobile seniors 

and environmental modifications in the 

homes of frail elderly persons are cost-

effective in reducing falls in Ontario’s 
elderly population.  

 

Effect of intervention on falls: Effectiveness estimates from a systematic review conducted for the Ontario Medical Advisory 

Secretariat. Exercise uptake was estimated at 57% and annual compliance with exercise at 79%. Although the target population 

was individuals at risk of falls, the effectiveness estimate was for general population instead of high-risk population. The certainty 

of the evidence as per GRADE was “low”. No rationale for selecting “untargeted programs” was given. Unclear if the exercise 
program was offered in the first year only or if it was ongoing (ongoing assumed). Also unclear about assumptions made about 

attenuation of effect.  

Healthcare utilisation: Fall-related healthcare utilisation, which included medical visits, hospitalisations, drugs, rehabilitation 

program and long-term care.  

Uncertainty explored: No 

Stepped approach for reporting results: No 

Reporting: Poor description of exercise intervention and which effectiveness estimate was selected. Sources of model inputs well 

described. It is unclear what items were considered in the intervention cost and what the estimate reported refers to (we assumed 

that it was cost / participant for a 6-month intervention).  

Interpretation: Results were reported separately for men and women and a budgetary impact is provided in terms of lifetime 

savings (Table 10). Although the intervention details are unclear, it appears that the effectiveness estimate was for 12 months and 

it was assumed that exercise would last > 6 months, but the costs of the intervention only consider 6 months. It is likely that the 

intervention costs were underestimated.  

Scheckel, 2021, 

Group-based 

program  

Group-based fall prevention exercise 

may only have little impact for the 

prevention of fall-related hip fractures 

and associated costs. The intervention 

has a more favourable cost-effectiveness 

ratio in women compared to men, due to 

a higher fracture incidence in women. 

Improved cost-effectiveness was shown 

with the incorporation of vertebral 

fractures in both genders.  

Effect of intervention on falls: Effectiveness estimate sourced from a Cochrane meta-analysis which found exercise to be effective 

for reducing the risk of at least one hip fracture when compared to standard care or no intervention.  

Healthcare utilisation: Considered intervention costs, though breakdown was not provided. Considered costs of hip fracture 

treatment and long-term care.  

Uncertainty explored: Sensitivity analysis exploring program effectiveness, costs, willingness to pay, transition probabilities, best- 

and worst-case analyses, probabilistic sensitivity analyses, model structure sensitivity analyses.  

  

Reporting: Model inputs are detailed in Table 1 and 2. Results of sensitivity analysis reported.  

Interpretation: Group-based exercise for older people living the community cannot be considered cost effective – considered the 

reasons for this. Considered the potential impact of exclusion of non-hip fractures, delayed nursing home transitions resulting 

from hip fracture, differences in resource consumptions between health care systems, and assumed long-term adherence on cost-

effectiveness of the exercise program. Quality of evidence for effectiveness data from Cochrane review is low. 

OLDER ADULTS LIVING IN AGE CARE FACILITIES 

Hewitt, 2019,  

Resistance and 

balance 

exercise 

The SUNBEAM program can be considered cost-

effective, relative to other fall prevention 

interventions in older adults. 

Effect of intervention on falls: Intervention was effective on reducing falls and had a large effect.  

Healthcare utilisation: Only collected fall-related healthcare utilisation (acute) 

Uncertainty explored: Limited uncertainty analyses 

Reporting: Uncertainty intervals reported. Limited exploration of the data. Only performed scenario analyses for optimistic 

scenarios (i.e.. no upfront costs for equipment and similar cost of falls for both groups). Did not explore the impact of the 

assumptions made on determining costs of falls, opportunity costs, etc. Total cost of the intervention was not reported. 

Uncertainty intervals not reported for injurious falls. Bootstrapping was conducted but did not report acceptability curve or 

probability of the intervention being cost-effective considering different willingness to pay thresholds.  

Interpretation: The intervention costs may have been underestimated as the same equipment was transported and shared 

across the facilities which is likely to underestimate the true cost of a single facility implementing the program. No costs 
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Author, year, 

Exercise name 

Authors’ conclusions about cost-

effectiveness of the exercise program 

Comments 

were allocated to one of two activity officers delivering the intervention as it was assumed that they would be running the 

gym sessions as part of their usual duties. Such approach ignores the opportunity cost.  

Other: Staff costs were calculated based on recommendation of how the program should be delivered in the future rather 

than the actual costs incurred. A scenario analysis was conducted excluding the upfront costs of the equipment, but this is a 

very optimistic assumption.  

Wilson, 2001  

Tai Chi 

Tai chi is an economically feasible intervention 

to prevent hip fracture in nursing home 

residents. Despite the economically favourable 

analysis, policy makers are advised to await 

confirmatory studies of tai chi's effectiveness 

and utility within this population before 

instituting such a program. 

Effect of intervention on falls: Effectiveness obtained from a clinical trial where the intervention was effective on reducing 

falls. Hip fracture was not an outcome of the study, so assumed a linear relationship between falls and hip fractures.  

Outcome investigated was time to one or more falls. This was not the primary outcome of the study and different results 

were used for other definitions of falls. It is unclear whether the intervention is effective.  

Healthcare utilisation: Only considered costs associated with fall-related hip fracture as it was assumed that health resource 

utilisation attributable to falls is dominated by hip fractures. Unclear how willingness to pay for the outcome was 

determined.  

Uncertainty explored: Although sensitivity analyses were performed for several variables the results were only presented to 

some variables in a Tornado diagram.  

Reporting: The parameters and sources were poorly reported.  

Interpretation: Intervention costs were not removed from a previous study but instead estimated by the authors. Costs were 

calculated for 50 participants but the intervention effectiveness calculation is based on 100.  

Other: Although this study was classified as a cost-benefit analysis we have re-classified it as a cost-consequence analysis, as 

they used a mix of willingness to pay to value the outcome and health care costs. 

CBA: cost-benefit analysis, DXA: dual-energy X-ray absorptiometry, EQ-5D-3L: European Quality of Life- Five Dimension- Three Levels, GRADE: Grading of Recommendations, Assessment, Development and 

Evaluations, HRQoL: health-related quality of life, ICER: incremental cost-effectiveness ratio, QALY: quality-adjusted life year, ROI: return on investment, SF-6D: Short-Form Six-Dimension, UK: United Kingdom, 

US: United States.  
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Supplementary Table 12. Intervention cost items measured and reported in the studies investigating 

falls prevention exercise programs 
Author, Year, 
Intervention name 

Total 

costs 
Cost/ 

person  
Cost/ fall 

prevented 
Program 

development 
Recruitment Instructor 

training 
Staff Venue Equipment Booklets Overhead 

costs 
Other 

OLDER PEOPE LIVING IN THE COMMUNITY 

Trial-based        
Balance/functional                         

Davis, 2020, Otago Exercise 

Programme   *                     

Davis, 2022, Otago Exercise 

Programme  *           

Robertson, 2001 (1), Otago 

Exercise Program * * *   * * *   * * *   

Robertson, 2001 (2), Otago 

Exercise Programme * * *   * * *   * * *   

Robertson, 2001 (3), Otago 

Exercise Programme 
*   *   *   *   * * *   

Multicomponent                         
ˆ Farag, 2015 (1), Strength 

and balance program * *         Ϫ     Ϫ   Ϫ 

Patil, 2016, multicomponent 

exercise    *         Ϫ   Ϫ   Ϫ Ϫ 

3D (Tai Chi)                         
ˆ Haas, 2006,  
Tai Chi *       *   * *         

Multiple exercise types                          
Li, 2019, Tai Ji Quan: Moving 

for Better Balance * *     *   * *     * * 

Li, 2019, Multimodal 

exercise * *     *   * * *   * * 

Li, 2019, Stretching arms 

(control group) * *     *   * *     * * 

Model-based 
      

Balance/functional                         
Hektoen, 2009, 
Otago Exercise Programme   * ‡   *   *   *       

McLean, 2015, “NoFalls” 
(strength and balance) * *     *   * * *     * 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Author, Year, 
Intervention name 

Total 

costs 
Cost/ 

person  
Cost/ fall 

prevented 
Program 

development 
Recruitment Instructor 

training 
Staff Venue Equipment Booklets Overhead 

costs 
Other 

Mori, 2017, Otago Exercise 

Programme†           Ϫ Ϫ         Ϫ 

3D (Tai Chi)                         
Day, 2010, Tai Chi * * *   *   * *       * 
Multiple exercise types                         
Carande-Kulis, 2015,  
Otago Exercise Programme * *     * * *     *     

Carande-Kulis, 2015,  
Tai Chi  * *     * * *     *     

Church, 2011, Group-based 

exercise   *                     

Church, 2011, Home-based 

exercise   *                     

Church, 2011, Tai Chi   *                     
Church, 2012, 
Group-based exercise   *                     

Church, 2012, 
Home-based exercise   *                     

Church, 2012, 
Tai Chi   *                     

Deverall, 2019, Otago 

Exercise Programme *       ‡       ‡   ‡   

Deverall, 2019, Peer-led 

exercise program *                       
Deverall, 2019, 

Commercially-provided 

exercise program  
*                       

Frick, 2010, Muscle balance 

training    *                     

Frick, 2010, Tai chi   *                     
Exercise type not specified                          
Farag, 2015 (2), Public 

health program   *                     

Ontario Medical Advisory 

Secretariat, 2008, Exercise 

program (> 6 months)* 
  *                     

Scheckel, 2021, Group-

based program   *           
Costing studies      
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Author, Year, 
Intervention name 

Total 

costs 
Cost/ 

person  
Cost/ fall 

prevented 
Program 

development 
Recruitment Instructor 

training 
Staff Venue Equipment Booklets Overhead 

costs 
Other 

Balance/functional                         
ˆ Dangour, 2011,  
Physical activity 

intervention 
  *                     

ˆ§
 Iliffe, 2014, 

Otago Exercise Programme * *       * * * * *   * 

ˆ Iliffe, 2014, FAME * *       * * * * *   * 
3D (Tai Chi)                         
Li, 2016, Tai Ji Quan: Moving 

for Better Balance * * *       Ϫ Ϫ         

Multicomponent                          
ˆKemmler, 2010, 
Multipurpose Exercise 

Program 
  *                     

Exercise type not specified                          
Buchner, 1997,  
FICSIT                         

OLDER PEOPLE LIVING IN CARE FACILITIES 
Hewitt, 2019, SUNBEAM 

program    *     * *  *    
Wilson, 2001, Tai Chi 

program          *     * *      
Buettner, 2002, Walking 

and functional exercise 

programme 
*      *      

Mulrow, 1994, Tailored 

multicomponent exercise 

programme 
*            

a
 indicates trial-based economic evaluation 

b
 indicates model-based economic evaluation 

c
 indicates costing study 

FICSIT: Frailty and Injuries: Cooperative Studies of Intervention Techniques. 

¥ Cost per person were reported twice weekly balance training, twice weekly and once weekly resistance training 

Ϫ Costs were considered but not reported for this item. 

‡ Values calculated by the review authors 

†Cost estimates used for this analysis were the same as that of Carande-Kulis (2015), with the additional consideration of opportunity costs [details can be found in the technical appendix (electronic 

supplementary material 1) of Mori (2017)]. 

* The cost for exercise program in Table 5 of Ontario Medical Advisory Secretariat, 2008 has been assumed to be cost per person. The exercise program was costed for 26 sessions, however the intervention was 

assumed to continue for >6 months.   

ˆ Indicates interventions that did not have a significant impact on falls. 
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§ The effectiveness results and intervention costs for this study were also reported in the paper: Iliffe, S., Kendrick, D., Morris, R., Griffin, M., Haworth, D., Carpenter, H.,… & Gage, H. (2015). Promoting physical 
activity in older people in general practice: ProAct65+ cluster randomised controlled trial. British Journal of General Practice, 65 (640), e731-738. doi: 10.3399/bjgp15X687361. 
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Supplementary table 13. Risk of bias of costing studies investigating fall prevention exercise programs 

according to a modified version of CHEC-list 
 

  Author, year Item  

     1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Score out 

of 15 (%)  

OLDER ADULTS LIVING IN THE 

COMMUNITY 

Balance/ functional 

  

Dangour, 2011 Y Y Y N N Y N N N Y N N Y Y Y 8 (53) 

Iliffe, 2014 Y Y Y Y Y Y Y Y N Y N Y Y N Y 12 (80) 

Tai Chi Li, 2016 Y Y Y N N N N N N Y N Y Y N N 6 (40) 

Multi-component Kemmler, 2010 Y Y Y Y N N N N N N N N N Y N 5 (33) 

Exercise type not 

specified 

Buchner, 1997 Y Y Y N N Y N N N N N Y N N N 5 (33) 

OLDER ADULTS IN AGED CARE 

FACILITIES 

Multi-component  

  

Buettner, 2002  Y Y Y N N N N N N Y N N N N N 4 (27) 

Mulrow, 1994 Y Y Y N N N N N N Y N Y Y N N 6 (40) 

N:No, NA: not applicable, Y: Yes. 

Item 1: Is the study population clearly described?; 2: Are competing alternatives clearly described?; 3: Is a well-defined research question posed in answerable form?; 4: Is the actual 

perspective chosen appropriate?; 5: Are all important and relevant costs for each alternative identified?; 6: Are all costs measured appropriately in physical units?; 7: Are costs valued 

appropriately?; 8: Does the article provide a breakdown of the costs and report costs for each item separately?; 9: Is an appropriate incremental analysis of costs and outcomes of 

alternatives performed?; 10: Are all future costs and outcomes discounted appropriately?; 11: Are all important variables, whose values are uncertain, appropriately subjected to sensitivity 

analysis?; 12: Do the conclusions follow from the data reported?; 13: Does the study discuss the generalizability of the results to other settings and patient/client groups?; 14: Does the 

article/report indicate that there is no potential conflict of interest of study researcher(s) and funder(s)?; 15: Are ethical and distributional issues discussed appropriately?  
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Supplementary table 14. Intervention costs description for studies investigating fall prevention 

exercise programs 
Author, Year 

/ Country 

(Income) 

Intervention 

name 

Duration 

Frequency 

Cost items measured / Total costs / Cost/fall 

prevented (currency, year) 

Cost items measured / Total costs / Cost/fall 

prevented (US 2020) 

Estimated cost per 

week (US 2020)  

OLDER ADULTS LIVING IN THE COMMUNITY 

Trial-based 

Balance/functional 

Davis, 2020 

and Davis, 

2022, 

Canada (HI) 

Otago Exercise 

Program 

12 months (52 

weeks) 

 

5 times/wk 

Items measured: NR 

Total intervention costs: $393/person  

Cost/fall prevented: NR 

Currency (year): Canadian (2019) 

Items measured: NR 

Total intervention costs: $477/person 

 

$9/participant 

Robertson, 

2001(1), 

New Zealand 

(HI) 

Otago Exercise 

Program  

12 months (52 

weeks) 

 

5 times/wk 

Items measured:  

-Instructor training: $2,141 

-Recruitment: $28,979 

-Staff: $7,128 

-Equipment: $3,764 

-Booklet: $908 

-Overhead costs: 9,378 

Total intervention costs: $52,299 ($432/person to 

deliver the intervention 121 participants for 1 year) 

Cost/fall prevented: $1,803/fall prevented 

 

Currency (year): NZD (1998) 

Items measured:  

-Instructor training: $4,785 

-Recruitment: $64,772 

-Staff: $15,932 

-Equipment: $8,413 

-Booklet: $2029 

-Overhead costs: 20,961 

Total intervention costs: $116,896 ($965/person to 

deliver the intervention 121 participants for 1 year) 

Cost/fall prevented: $4030/fall prevented 

 

 

$19/participant 

Robertson, 

2001(2), 

New Zealand 

(HI) 

Otago Exercise 

Program 

12 months (52 

weeks) 

 

5 times/wk 

Items measured 

-Instructor training: $4320 

-Recruitment: $77,849 

-Staff: $20,159 

-Equipment: $8352 

-Booklets: $2475 

-Overhead costs: $24,724 

Total intervention costs: $137,878 ($418 per person 

to deliver the intervention to 330 participants for 1 

year) 

Cost/fall prevented: $1,519/ fall prevented; 

$3,404/injurious fall prevented 

 

Currency (year): NZD (1998) 

Items measured 

-Instructor training: $9,655 

-Recruitment: $174,004 

-Staff: $45,058 

-Equipment: $18,668 

-Booklets: $5,532 

-Overhead costs: $55,261 

Total intervention costs: $308,178 ($934 per 

person to deliver the intervention to 330 

participants for 1 year) 

Cost/fall prevented: $3,395/ fall prevented,  

$5,706- $9,510/injurious fall prevented 

 

 

$18/participant 

 

Robertson, 

2001(3), 

New Zealand 

(HI) 

Otago Exercise 

Program 

24 months (104 

weeks) 

 

6 times/wk 

Year 1 

Items measured 

-Recruiting: $1,895 

-Staff: $10,807 

-Equipment: $1773 

-Booklet: $430 

-Overhead costs: $5,217 

Year 1 

Items measured 

-Recruiting: $4,439 

-Staff: $25,317 

-Equipment: $4,153 

-Booklet: $1,007 

-Overhead costs: $12,221 

Year 1 

$8/participant  

 

Year 2 

$1/participant 
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Total intervention costs: $20,122 ($173/person) 

Cost/fall prevented: $314/ fall prevented; 

$457/moderate or serious injurious fall prevented 

 

Year 2 

Items measured 

-Staff: $1179 

-Overhead costs: $413 

Total intervention costs: $1,592 ($22/person) 

Cost/fall prevented: $265/ fall prevented, $426/ 

/moderate or serious injurious fall prevented 

 

Currency (year): NZD (1995) 

Total intervention costs: $47,138 ($405/person) 

Cost/fall prevented: $735/ fall prevented, 

$1070/moderate or serious injurious fall prevented 

 

Year 2 

Items measured 

-Staff: $2,761 

-Overhead costs: $967 

Total intervention costs: $3,729 ($77/person) 

Cost/fall prevented: $620/ fall prevented, $997/ 

/moderate or serious injurious fall prevented 

 

Multicomponent      

ˆ Farag, 2015 

(1), Australia 

(HI) 

Strength and 

balance program 

 

12 months (52 

weeks) 

 

6 times/wk (average 

8.8 home visits) 

Items measured 

-Staff time 

-Travel costs 

-Booklets  

Total intervention costs: $125,417 ($751 per 

participant) 

Cost/fall prevented: NR 

 

Currency (year): AUD (2012) 

Items measured 

-Staff 

-Booklets  

Total intervention costs: $212,161 ($1,270 per 

participant) 

 

$24/participant 

Patil, 2016, 

Finland (HI) 

 

Exercise for falls 

prevention 

24 months (104 

weeks) 

 

2 times/wk 

Items measured:  

Staff time (physiotherapists): NR 

Administrative costs: NR 

Material costs: NR 

Overheads: NR 

Total intervention costs: $47 per participant  

Cost/fall prevented: NR 

Currency (year): EUR (2011) 

Items measured: NR 

Staff time (physiotherapists): NR 

Administrative costs: NR 

Material costs: NR 

Overheads: NR 

Total intervention costs: $43 per participant  

 

$0.4/participant 

3D (Tai Chi)      

ˆ Haas, 2006, 
Australia (HI) 

 

Tai Chi 4 months (16 weeks) 

 

1 time/wk 

Items measured (total cost) 

-Venue: $7,488  

-Staff: $38,400 

-Recruitment: $35,344 

Total intervention costs: $81,232 or $234/participant 

Cost/fall prevented: NR 

Currency (year): AUD (assumed), 2005  (assumed) 

Items measured (total cost) 

-Venue: $15,422 

-Staff: $79,090 

-Recruitment: $72,796 

Total intervention costs: $167,309 or 

$371.5/participant 

Cost/fall prevented: NR 

Currency (year): AUD (assumed), 2005  (assumed) 

 

$15/participant 

Multiple exercise types     

Li, 2019, 

United 

States (HI) 

 

Tai Ji Quan: 

Moving for Better 

Balance 

(TJQMBB)/ 

Multimodal 

6 months (24 weeks) 

 

2 times/wk 

 

 

Items measured  

TJQMBB, MME and Stretching arms (Total cost/Cost 

per participant for each of the arms) 

-Recruitment: $83,393/$372   

-Venue: $22,800/$102 

Items measured  

TJQMBB, MME and Stretching arms (Total 

cost/Cost per participant for each of the arms) 

-Recruitment: $88,051/$393  

-Venue: $24,073/$108 

TJQMBB 

$40/participant  

 

Multimodal 

$44/participant  
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exercise (MME) -Staff: $33,820/$151  

-Overhead costs: $43,471/194 

-Other (e.g. printing, papers, chairs, water bottles): $ 

6,215/28 

-participant travel costs:  

 TJQMMB: $13,250/$59 

 MME: $12,960/58 

 Stretching: $11,546/$52  

 

MME only 

-Equipment: $20,967/$94 

 

Total intervention costs:  

Including participant travel costs:  

$628,266 (TJQMBB: $906/participant, MME: 

$1,004/participant, Stretching: $903/participant) 

 

Excluding participant travel costs:  

$590,510 (TJQMBB: $847/participant, MME: 

$946/participant, Stretching: $852/participant) 

 

Cost/fall prevented: NR 

 

Currency (year): USD (2016-17) 

-Staff: $35,709/$159 

-Overhead costs: $45,899/$205 

-Other (e.g. printing, papers, chairs, water bottles): 

$ 6,562/$30 

-participant travel costs:  

 TJQMMB: $13,990/$62 

 MME: $13,683/$61 

 Stretching: $12,190/$55 

 

MME only 

-Equipment: $22,138/$99 

 

Total intervention costs:  

Including participant travel costs: 

$663,358 (TJQMBB: $957/participant, MME: 

$1,060/participant, Stretching: $953/participant) 

 

Excluding participant travel costs:  

$ 623,493(TJQMBB: $894/participant, MME: 

$999/participant, Stretching: $900/participant) 

 

Stretching  

$40/participant  

 

Model-based 

Balance/functional 

Hektoen, 

2009, 

Norway (HI) 

Otago Exercise 

Program 

12 months (52 

weeks) 

 

6 times/wk 

Items measured 

-Recruitment: $60  

-Staff: $2,950 

-Equipment: $80  

Total intervention costs: $ 3,160/participant 

Cost/fall prevented: $6,077 (calculated by the 

authors) 

Currency (year): NOK (NR, 2008 assumed) 

 

 

Items measured 

-Recruitment: $767 

-Staff: $37,711 

-Equipment: $1,022 

Total intervention costs: $40,396/participant 

Cost/fall prevented: $77,686 (calculated by the 

authors) 

 

$15/participant  

 

McLean, 

2015, 

Australia (HI) 

 

“NoFalls” 

exercise program 

15 weeks 

 

1 time/wk group 

sessions 

+ daily home 

exercises 

Items measured 

-Staff: $491 

-Equipment: $57 

-Venue: $187 

-Recruitment: $20 

-Other: $16 

(Costs provided in Additional file 1: Table S1) 

Total intervention costs: $786 (total) $52 per 

participant per class assuming 15 participants in a 

group 

Cost/fall prevented: NR 

Items measured 

-Staff: $416 

-Equipment: $49 

-Venue: $158 

-Recruitment: $17 

-Other: $13 

(Costs provided in Additional file 1: Table S1) 

Total intervention costs: $665 (total) $44 per 

participant per class assuming 15 participants in a 

group 

$3/participant 
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Currency (year): GBP (2010) 

Mori, 2017, 

United 

States (HI) 

Otago exercise 

program  

52 weeks  

 

5 times/week 

Items measured: NR 

Total intervention costs: NR 

Used same cost as Carande-Kulis as well as 

opportunity cost (time spent in exercise) 

  

3D (Tai Chi)      

Day, 2010, 

Australia (HI) 

Tai Chi 26 weeks 

 

2 times/wk 

Items measured:  

-Staff: $6882 

-Venue: $1583 

-Recruitment: $434 

-Other: $106 

Total cost: $9005 ($750 per participant) 

Cost/fall prevented: 4,414 (fall) / 220,712 (fall-

related hospital admission) 

 

Currency (year): AUD (2009) 

Items measured:  

-Staff: $12,595 

-Venue: $2,897 

-Recruitment: $794 

-Other: $194 

Total cost: $16,481 ($1,373 per participant) 

Cost/fall prevented: 8,078(fall) / 403,957 (fall-

related hospital admission) 

 

$53/participant 

 

Multiple exercise types   

Carande-

Kulis, 2015, 

New 

Zealand, 

United 

States (HI) 

 

Otago Exercise 

Program/ Tai Chi: 

Moving for Better 

Balance  

12 months (52 

weeks)  

 

3 times/wk 

Otago Exercise Program  

Items measured (Total annual cost/Cost per 

participant):  

-Recruitment: $358/$2 

-Instructor training: $269/$1 

-Booklet: $40/$0.20 

-Staff: $67,183/336   

Total intervention costs: $67,850/$339 

Cost/fall prevented: NR 

Currency (year): US (assumed), 2012 

 

Tai Chi: Moving for Better Balance 

Items measured (Total annual cost/Cost per 

participant):  

-Recruitment: $358/$12  

-Instructor training: $183/$6 

-Booklet: $200/$7 

-Staff: $2,379/$79  

Total intervention costs: $3,121/104. 

Cost/fall prevented: NR 

Currency (year):  US (assumed), 2012 

 

 

 

Otago Exercise Program  

Items measured (Total annual cost/Cost per 

participant per year):  

-Recruitment: $404/$2 

-Instructor training: $304/$2 

-Booklet: $45/$0.23 

-Staff:  

$75,732/$379 

Total intervention costs: $76,484/$382 

 

 

Tai Chi: Moving for Better Balance 

Items measured (Total annual cost/Cost per 

participant per year):  

-Recruitment: $404/$13 

-Instructor training: $207/$7 

Booklet: $225/$8 

-Staff: $2,681/$89 

Total intervention costs: $3,518/$117 

 

Otago Exercise 

Program  

$7/participant 

 

Tai Chi: Moving for 

Better Balance 

Items measured  

$2/participant 

Church, 

2011, 

Australia (HI) 

Group-based 

exercise  

 

 

Home-based 

exercise (Otago) 

26 weeks 

3 times/week 

 

 

24 weeks  

5 times/week 

Items measured: NR 

Total intervention costs: $563/person 

Cost/fall prevented: NR 

 

Items measured: NR 

Total intervention costs: $1091/person 

Items measured: NR 

Total intervention costs: $1,030/person 

Cost/fall prevented: NR 

 

Items measured: NR 

Total intervention costs: $1,997/person 

$40/person 

 

 

 

$83/person 
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Tai Chi 

 

 

24 weeks 

2 times/week 

Cost/fall prevented: NR 

 

Items measured: NR 

Total intervention costs: $648/person 

Cost/fall prevented: NR 

 

Currency (year): AUD (2009) 

 

Cost/fall prevented: NR 

 

Items measured: NR 

Total intervention costs: $1,186/person 

Cost/fall prevented: NR 

 

 

 

$49/person 

Church, 

2012, 

Australia (HI) 

Group-based 

exercise  

26 weeks 

3 times/week 

Items measured: NR 

Total intervention costs: $563/person 

Cost/fall prevented: NR 

Items measured: NR 

Total intervention costs: $1,030/person 

Cost/fall prevented: NR 

 

 

 

$40/person 

 Home-based 

exercise (Otago) 

 

 

 

Tai Chi 

 

24 weeks 

5 times/week 

 

 

 

 

24 weeks 

2 times/week 

 

Items measured: NR 

Total intervention costs: $1091/person 

Cost/fall prevented: NR 

 

 

 

Items measured: NR 

Total intervention costs: $648/person 

Cost/fall prevented: NR 

 

Currency (year): AUD (2009) 

Items measured: NR 

Total intervention costs: $1,997/person 

Cost/fall prevented: NR 

 

 

 

Items measured: NR 

Total intervention costs: $1,186/person 

Cost/fall prevented: NR 

 

$83/person 

 

 

 

 

 

$49/person 

Deverall, 

2019, New 

Zealand (HI) 

Otago exercise 

program 

52 weeks 

5 times/week 

Items measured (cost per person in year 1/year 2: 

- program recruitment: $168/$22 

- consumables and equipment: $105/$14 

- supervision costs and overheads: $105/$14 

 

Total intervention costs: $480/person (year 1), 

$62/participant (each subsequent year) 

Cost/fall prevented: NR 

 

Items measured (cost per person in year 1/year 2: 

- program recruitment: $271/$35 

- consumables and equipment: $169/$22 

- supervision costs and overheads: $169/$22 

 

Total intervention costs: $775/person (year 1), 

$100/participant (each subsequent year) 

Cost/fall prevented: NR 

 

$15/person 

 

Deverall, 

2019, New 

Zealand (HI) 

Peer led exercise 

program based on 

Otago Exercise 

program.  

 

 

NR  Items measured 

- program delivery costs: $65/participant/year 

- out-of-pocket costs: $140/participant/year 

 Weekly hall hire: $2/person 

 Transport cost: $1/person for 50% of 

participants  

Total intervention costs: $205/participant/year 

Cost/fall prevented: NR 

 

Items measured 

- program delivery costs: $105/participant/year 

- out-of-pocket costs: $227/participant/year 

 Weekly hall hire: $3/person 

 Transport cost: $2/person for 50% of 

participants  

Total intervention costs $331/participant/year 

Cost/fall prevented: NR 

 

 

 Commercially 

provided balance 

focused exercise 

program    

NR Items measured: 

- out-of-pocket cost (gym class membership): 

$737/participant/year 

Total intervention costs: $737/participant/year 

Items measured: 

- out-of-pocket cost (gym class membership): 

$1,189/participant/year 

Total intervention costs: $1,189/participant/year 
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Cost/fall prevented: NR 

 

Currency (year): NZD (2011) 

Cost/fall prevented: NR 

 

Frick, 2010, 

United 

States (HI) 

Tai Chi and 

Muscle/balance 

training  

Tai Chi: 

7 times/week 

 

Muscle/balance 

training: 

5-6 times/week  

Items measured 

- staff time  

- overhead costs  

Total intervention costs: 

Tai chi: $104/person/year 

Muscle/balance training: $371/person/year  

Cost/fall prevented: NR 

 

Currency (year): USD (assumed) (2007)  

Items measured 

- staff time  

- overhead costs  

Total intervention costs: 

Tai chi: $130/person/year 

Muscle/balance training: $463/person/year  

Cost/fall prevented: NR 

 

Tai Chi: 

$2/participant 

 

Muscle/balance 

training: 

$9/participant 

Exercise type not specified 

Farag, 2015 

(2) Australia 

(HI) 

Public health 

program  

NR Items measured: NR 

Total intervention costs: $700/participant  

AUD (2012) 

Items measured: NR 

Total intervention costs: $1184/participant 

 

 

Ontario 

Medical 

Advisory 

Secretariat, 

2008, 

Canada (HI) 

 

Exercise program 

[>6 months 

(intervention 

costed for 26 

sessions) 

NR Items measured:  

- intervention delivery 

-staff time  

Total intervention costs: $53/person (assumed) 

Cost/fall prevented: NR 

Currency (year): CAD (2008) 

Items measured:  

- intervention delivery 

-staff time  

Total intervention costs: $77/person 

Cost/fall prevented: 

 

$3/participant  

Scheckel, 

2021, 

Germany 

(HI) 

Group-based 

strength and 

exercise  

24 weeks  

 

1 time/week  

Items measured: NR 

Total cost: $268 per participant 

Cost/fracture prevented: women- $52,865, men- 

$169,805 

 

Currency (year): Euro (2019) 

Items measured: NR 

Total cost: $199 per participant 

Cost/fracture prevented: women- $39,212, men- 

$125,951 

 

$8/participant  

Costing studies 

Balance/functional    

ˆ Dangour, 

2011, Chile 

(HI) 

 

Physical activity 

intervention  

24 months (104 

weeks) 

 

2 times/wk 

Items measured: NR 

Total intervention costs: $164/participant 

Cost/fall prevented: NR 

Currency (year): USD (2005) 

Items measured: NR 

Total intervention costs: $217/participant 

 

$2/participant  

ˆ Iliffe, 2014 

and Iliffe, 

2015 United 

Kingdom (HI) 

 

Otago Exercise 

Program/ 

Community-based 

Falls Management 

Program (FaME) 

6 months (24 weeks) 

 

3 times/wk (Otago) 

 

 

 

 

 

 

 

 

 

Otago Exercise Program  

London 

Items measured (Total cost/Cost per participant): 

-Instructor training: $2,772/$23 

-Staff: $6,378/$39 

-Venue: $1,484/$7 

-Other: $92/$0.4 

-Equipment: $3918/$17 

-Booklet: $621/$3 

Total intervention costs: $15,265/$130¦ 

 

Nottingham  

Otago Exercise Program  

London 

Items measured (Total cost/Cost per participant): 

-Instructor training: $2,260/$19 

-Staff: $5,200/$32 

-Venue: $1,210/$5 

-Other: $75/$0.3 

-Equipment: $3,195/$14 

-Booklet: $506/$2 

Total intervention costs: $12,445/$106 

 

Nottingham  

Otago Exercise 

Program  

London: 

$4/participant 

 

Nottingham: 

$3/participant  

 

 

FaME 

London: 

$9/participant  
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1 time/wk 

 

Items measured (Total cost/Cost per participant): 

-Instructor training: $974/$46 

-Staff: $3,280/$50 

-Venue: $861/$5 

-Other: $67/$0.4 

-Equipment: $2105/$13 

-Booklet: $454/$3 

Total intervention costs: $7741/$77¦ 

 

FaME 

London 

Items measured (Total cost/Cost per participant): 

-Staff: $27,744/$171 

-Instructor training: $1550/$10 

-Venue: $12,982/$81 

-Other: $196/$1 

-Equipment: $886/$6 

-Booklet: $81/$1 

Total intervention costs: $43,438/$269 

 

Nottingham 

Items measured (Total cost/Cost per participant): 

-Staff: $32,640/$168 

-Instructor training: $1,405/$7 

-Venue: $6,930/$36 

-Other: $237/$1 

-Equipment: $1,067/$6 

-Booklet: $97/$0.50 

Total intervention costs: $42,376/$218 

Cost/fall prevented: NR 

 

Currency (year): GBP (2011) 

Items measured (Total cost/Cost per participant): 

-Instructor training: $794/$38 

-Staff: $2,674/$41 

-Venue: $702/$4 

-Other: $55/$0.3 

-Equipment: $1,716/$10 

-Booklet: $370/$2 

Total intervention costs: $6,311/$62¦ 

 

FaME 

London 

Items measured (Total cost/Cost per participant): 

-Staff: $22,619/$140 

-Instructor training: $1,264/$8 

-Venue: $10,594/$66 

-Other: $160/$1 

-Equipment: $722/$4 

-Booklet: $66/$0.4 

Total intervention costs: $35,415/$219 

 

Nottingham 

Items measured (Total cost/Cost per participant): 

-Staff: $26,611/$137 

-Instructor training: $1,145/$6 

-Venue: $5,649/$29 

-Other: $193/$1 

-Equipment: $870/$4 

-Booklet: $79/$0.41 

Total intervention costs: $34,548/$178 

 

 

 

Nottingham: 

$7/participant  

3D (Tai Chi)      

Li, 2016, USA 

(HI) 

 

Tai Ji Quan: 

Moving for Better 

Balance 

48 weeks  

 

2 times/wk 

Items measured: NR 

Total intervention costs: $307,170 ($601 per 

participant) 

Cost/fall prevented: $917 

Cost/fall prevented: NR 

Currency (year): USD (2015 assumed) 

Items measured: NR 

Total intervention costs: $335,414($656 per 

participant) 

Cost/fall prevented: $1001 

Cost/fall prevented: NR 

Currency (year): USD (2015 assumed) 

 

$14/participant  

Multicomponent 

ˆ Kemmler, 
2010, 

Germany 

(HI) 

 

Multipurpose 

Exercise Program 

18 months (72 

weeks) 

 

1 time/week 

Items measured: NR 

Total intervention costs (per participant):  

-Exercise: $383 (328 to 437) 

-Control: $175 (134 to 216) 

Cost/fall prevented: NR 

Currency: EUR (2008) 

Items measured: NR 

Total intervention costs (per participant):  

-Exercise: $329 (281 to 375) 

-Control: $150 (115 to 185) 

 

Exercise: 

$5/participant 

 

Control: 

$2/participant 
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Exercise type not specified 

Buchner, 

1997, 

USA (HI) 

Frailty and 

Injuries: 

Cooperative 

Studies of 

Intervention 

Techniques 

(FICSIT) 

25 weeks 

 

3 times/wk 

Items measured: NR 

Total intervention costs: NR 

Cost/fall prevented: NR 

Currency (year): USD (assumed) (NR) 

Items measured: NR 

Total intervention costs: NR 

 

NA 

OLDER ADULTS LIVING IN AGED CARE FACILITIES 

Trial-based 

Balance/functional     

Hewitt, 

2019, 

Australia (HI) 

SUNBEAM 

program  

12 months 

 

2 days/week 

Items measured (Cost per participant per year):  

-Equipment: $264  

-Staff: $183 

-Instructor training: $16 

Total intervention costs: $463/participant/year 

Cost/fall prevented: $22 

 

Currency (year):  AUD (2015) 

Items measured (Cost per participant per 

year):  

-Equipment: $419 

-Staff: $291 

-Instructor training: $25 

Total intervention costs: 

$735/participant/year 

 

$14/participant  

Model-based 

3D      

Wilson, 

2001, United 

States (HI) 

Tai Chi program  

 

12 months 

 

2 days/week 

Items measured (Total annual cost):  

- Staff: $8,613 (7,150 for tai chi instructor and 1,200 

for training a nursing home assistant) 

 -Screening cost: $263 

Total intervention costs: $8,613/year   

Cost/fall prevented: $173 

 

Currency (year):  USD (assumed)(2000) 

- Staff: $12,944 (10,746 for tai chi 

instructor and 1803.5 for training a 

nursing home assistant) 

 -Screening cost: $395 

Total intervention costs: $12,944/year   

$5/participant  

Multiple exercise types      

Costing studies 

Buettner, 

2002, USA 

(HI)  

Walking and 

functional exercise 

program  

8 weeks 

 

7 days/week  

Items measured  

- staff time: $2,360 

Total intervention costs: $2,360 

Cost/fall prevented: NR 

 

Currency (year): USD (2001) (both assumed) 

Items measured  

- staff time: $3,449 

Total intervention costs: $3,449 

Cost/fall prevented: NR 

 

$431** 

Mulrow, 

1994, USA 

(HI) 

Tailored 

multicomponent 

exercise program  

16 weeks  

 

3 days/week 

 

Items measured (Total annual cost/Cost per 

participant per year):   

- wages and fringe benefits for personnel time 

- travel expenses 

- equipment 

- overhead costs  

Total intervention costs: $1,220/participant 

Cost/fall prevented: NR 

 

Items measured (Total annual cost/Cost 

per participant per year):   

- wages and fringe benefits for personnel 

time 

- travel expenses 

- equipment 

- overhead costs  

Total intervention costs: 

$2,072/participant 

$130/participant 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2022-105747–1365.:1353 56 2022;Br J Sports Med, et al. Pinheiro MB



Currency (year):  USD (1993)* (both assumed)  

¦Costs refer to the average of cost per participant with and without peer mentor.  

AUD: Australian dollar, CAD: Canadian dollar, EUR: Euro, GBP: British Pound, HI: high income, NR: not reported, NOK: Norwegian Krone, NZD: New Zealand dollar, USD: United States dollar, wk: week 

ˆ Indicates interventions that did not have a significant impact on falls.  
* 1995 used for conversion as this was the earliest year available. 
** Cost per participant was unable to be calculated as the number of participants in the intervention group was not reported. 
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