
Web Appendix: Additional Background Details 

Appendix Text Box 1: Research questions 

 
 

Appendix Text Box 2: Description of the baseline and targeted interventions 

 

Intervention Description 

Universal home safety 

assessment and 

modification (HSAM) 

Home safety assessment conducted by an occupational therapist 

and modification consisting of removal of potential injury 

hazards, provided to all older people. 

 

HSAM targeted to older 

people with previous 

injurious falls 

Home safety assessment conducted by an occupational therapist 

and modification consisting of removal of potential injury 

hazards, provided to older people with high risk of falling (i.e., a 

history of any fall over the last five years). 

 

HSAM targeted to older 

people aged 75+ years 

Home safety assessment conducted by an occupational therapist 

and modification consisting of removal of potential injury 

hazards, provided to older people aged 75+ years. 

 

  

Question 1: What are the health gains, net costs and cost-effectiveness of home assessment 

and modification (HSAM) for reducing injurious falls in the home in community-dwelling 

older people (aged 65+ years)? 

Question 2: What is the relative cost-effectiveness of HSAM targeted to older people with 

previous injurious falls compared to a universal HSAM for all older people? 

Question 3: What is the relative cost-effectiveness of HSAM targeted to older people aged 

75+ years compared to a universal HSAM for all older people? 

Question 4: How do the health gains, net costs and cost-effectiveness of HSAM differ for 

population groups defined by gender and ethnicity? 



Appendix Figure 1: Model structure for studying the home safety assessment and modification 

(HSAM) intervention in community-dwelling older people (Markov macro-simulation model in 

TreeAge) 
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Additional Methods Details  

 

Model parameters  
Transition probabilities and rates 

The main sources for transition probabilities and rates which determine population flow in 

the model were an official hospitalisation register (the Ministry of Health’s New Zealand 

Health Tracker), an official accident compensation claims register (the Accident 

Compensation Corporation’s accident compensation claims register), and the 2013 New 

Zealand Census of Population and Dwellings. We extracted from the official hospitalisation 

register the proportion of low and high risk groups, the fall rates in the low and high risk 

groups, and the probability of death from injurious falling. We only included injurious falls 

events for which the International Classification of Diseases codes indicated both an injurious 

fall and the home as the location for the fall. From the official accident compensation claims 

register we extracted the probability of receiving non-hospital care (e.g., primary care and 

physiotherapy) after an injurious fall. From New Zealand Census data we determined the 

probabilities of moving into another house and of moving into residential aged care. All 

transition probabilities and rates were determined by the key population characteristics of age 

(five groups), gender (two groups), and ethnicity (two groups), arriving a 20 distinct cohorts. 

The transition probabilities and rates for each cohort for each model parameter are presented 

in Appendix Table 1. As allowing uncertainty around each of these parameters individually 

was not sensible, we have used a scaler for each model parameter across population 

characteristics. The scaler was modelled with a normal distribution ranging from 0.5 to 1.5. 

 

For all transition probabilities we modelled heterogeneity by the key population 

characteristics of age, gender, and ethnicity. This heterogeneity was modelled using scalers, 

where the model determines the correct transition probability for a specific individual based 

on the individual’s specific cohort (e.g., Māori women aged 70-74 years). Uncertainty around 

all of these parameters was captured by applying a range from 0.5 to 1.5 to all transition 

probabilities. The individual values for each transition probability by cohort are presented in 

Appendix Table 1.  

 

We determined the probability of being in the high risk group at base year from the Ministry 

of Health’s hospitalisation register (extracting data from the HealthTracker data set) and the 

Accident Compensation Corporation’s accident compensation claims register, both of which 

cover the New Zealand general population. Estimates of inflows and outflows of the target 

population from houses with and without HSAM and from residential aged care facilities 

came from the 2013 New Zealand Census of Population and Dwellings. We determined the 

probability of falling in the low and in the high risk groups from the official Accident 

Compensation Claims Register. 

 

We calculated the probability of injurious falls requiring hospitalisation in the simulated 

cohort, using the hospitalisation registry. Our base analysis only included injurious falls 

events for which the International Classification of Diseases codes indicated both an injurious 

fall and the home as the location for the fall. We calculated the probability of injurious falls 

requiring non-hospital health care, including primary care and physiotherapy, using the 

Accident Compensation Claims Registry. Moreover, data on death from injurious falling and 

from other causes were also extracted from these registries. The probability of death from 

other causes was extracted from projected New Zealand life tables [1], and modelled using a 

log-normal distribution.  

 



Scenario, heterogeneity, and equity analyses 

In scenario analyses we determined the health gains, net costs and cost-effectiveness of (i) 

targeted (to older people with one or more previous injurious falls) compared with universal 

HSAM to those aged 65+ and (ii) of one-off HSAM in the base year (2011) compared with 

prospective HSAM over the study period covering participants only at the point of first 

injurious fall.  

 

To assess heterogeneity, we conducted sub-population group analyses to determine 

differential health gains, net costs and cost-effectiveness for Māori and non-Māori ethnic 

groups, as well as by men and women. In addition, we also conducted equity analyses by 

Māori versus non-Māori ethnicity and by male versus female gender by setting the ethnic- 

and gender-specific background and disease parameters for Māori (higher background 

mortality and morbidity) to those of non-Māori and for men (higher background mortality 

and morbidity) to those of women [2]. Our data did not permit heterogeneity or equity 

analyses by socio-economic deprivation. 

 

Uncertainty and sensitivity analyses 

We used Monte Carlo simulation techniques to assess uncertainty around results. The 

Markov model was run 2000 times with different values of parameters sampled from their 

corresponding distributions. For each run of the simulation, net costs, QALY gains, and the 

ICER of HSAM were calculated. Tornado diagrams for incremental costs and QALYs gained 

were constructed that included all key input parameters or corresponding scalers. Tornado 

plots were used to rank parameters according their contribution in total uncertainty around 

results. For example, the Appendix Figure 2 shows that probability of death from fall 

contributes the most into uncertainty around incremental costs. Sensitivity analysis for the 

discount rates of QALYs and costs were conducted using 0% and 6%. All analyses were 

conducted using the Microsoft Excel 2010 and TreeAge Pro 2012 computer software.  



Appendix Table 1: Model Parameters (Transition Probabilities and Health Care Costs) by Cohort Defined by Ethnicity, Gender, and 

Age 

 
Ethnicity Gender Age (years) Annual 

probability 
of being in 
high risk 
group at 

base year 

(%) 1 

Annual 
probability 
of falling in 

low risk 
group 

(%) 2 

Annual 
probability 
of falling in 

high risk 
group 

(%) 2 

Annual 
probability 
of moving 

into a 
modified 

house 

(%) 3 

Probability 
of 

hospitalisati
on after 
falling 

(%) 2 

Probability 
of moving 

into 
residential 
aged care 

(%) 3 

Probability 
of death 

from falling 

(%) 4 

Costs of 
attendance 

of non-
hospital 

health care 
after falling 

(NZ$) 2 

Costs of 
hospitalisati

on after 
falling 

(NZ$) 2 

Annual 
average 

population 
health 
system 
costs 

(NZ$) 4 

Māori Female 65-69 6 6 66 5 8 2 3 733 40,548 4,146 

Māori Female 70-74 8 8 67 4 10 1 1 492 3,462 4,844 

Māori Female 75-79 9 10 67 4 12 1 1 589 3,028 5,450 

Māori Female 80-84 13 13 70 3 17 1 3 858 6,079 5,852 

Māori Female 85+ 18 19 67 2 20 1 4 774 2,521 5,939 

Māori Male 65-69 5 5 65 5 8 2 5 738 12,560 3,683 

Māori Male 70-74 6 7 66 4 11 1 0 538 4,580 4,303 

Māori Male 75-79 8 9 66 4 13 1 1 680 5,648 4,842 

Māori Male 80-84 11 12 69 3 16 1 1 477 3,301 5,199 

Māori Male 85+ 17 19 67 2 17 1 2 638 2,715 5,277 

Non-Māori Female 65-69 9 10 66 5 5 2 3 655 10,635 4,146 

Non-Māori Female 70-74 11 12 66 4 7 1 1 656 9,560 4,844 

Non-Māori Female 75-79 14 15 67 4 10 1 2 720 5,528 5,450 

Non-Māori Female 80-84 20 23 68 3 13 1 2 874 5,401 5,852 

Non-Māori Female 85+ 30 36 69 2 15 1 3 1,132 4,807 5,939 

Non-Māori Male 65-69 7 7 66 5 5 2 4 844 21,221 3,683 

Non-Māori Male 70-74 8 8 66 4 7 1 3 619 8,326 4,303 

Non-Māori Male 75-79 10 11 67 4 9 1 1 614 5,743 4,842 

Non-Māori Male 80-84 16 17 68 3 11 0 1 696 5,406 5,199 

Non-Māori Male 85+ 26 30 68 2 14 0 3 848 5,327 5,277 

 
Notes: 
The ranges of all of these model parameters were modelled with log-normal distributions, with uncertainty modelled using a scalar ranging from 0.5 to 1.5. 
1 Source: official hospitalisation and accident compensation claims registry. 
2 Source: official accident compensation claims registry. 
3 Source: New Zealand Census of Population and Dwellings 2013. 
4 Source: official hospitalisation registry. 
 

 



Additional Results Details 

 

Appendix Figure 2: Tornado plot for univariate uncertainty analyses using the 2.5th and 97.5th 

percentile of model parameters on incremental cost (NZ$) and incremental QALYs for the 

baseline intervention (per community-dwelling 65+ year old) 
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