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Glossary

Term
Base case analysis

Cost-benefit analysis

Cost of illness study

Cost-utility analysis

Deterministic analysis

EQ-5D
Incremental cost-
effectiveness ratio
Incremental benefit

Incremental cost

Net benefit or net present

value

Probabilistic Sensitivity
Analysis

Quality-adjusted life-year

Rate of return

Utility
Willingness to pay

Definition

The main analysis based on using the ‘best’ or most likely values for all relevant
model assumptions and input parameter values

An analysis comparing the incremental resources used as a result of an
intervention to the incremental benefits gained, valued in monetary terms, over
another intervention

A type of economic study which estimates the overall burden to society, in cost
terms, of a disease or condition. It does not involve estimating either the costs
or effectiveness of specific interventions or programmes to prevent or treat
those diseases or conditions.

An analysis comparing the incremental resources used as a result of an
intervention to the incremental health benefits gained as expressed in quality-
adjusted life-years, over another intervention (and where the quality of life
weighting for added/lost years of life is based on people’s preferences for those
health states relative to full health (=1) or being dead (=0))

An analysis based on point estimates for each input parameter (in contrast to
probabilistic sensitivity analysis, where parameter values are specified as
distributions of possible values)

A preference-based patient-reported instrument for the measurement of generic
(i.e. non-disease-specific) health-related quality of life.

The incremental cost of an intervention divided by the incremental benefit of that
intervention compared to an alternative intervention

The difference in benefits between two interventions
The difference in cost between two interventions

The total monetary benefit of an intervention less its costs (compared with an
alternative intervention) when discounted to its present value.

An analysis conducted to quantify the decision uncertainty which arises from the
uncertainty of all the parameter estimates used as model inputs. Involves
defining a distribution of possible values for each uncertain input parameter and
then sampling from those values for a large number of simulated individuals.

Year of life adjusted for quality of life (usually using population preferences)

The total benefits of an intervention as a percentage of the total costs of the
intervention in a given time period

Preferences groups or individuals have for a particular set of health states

The amount that a government department or society is willing to pay to obtain
the specified benefits
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1. Summary

1.1. Introduction

This report describes economic modelling which explores the cost-effectiveness of selected
home based interventions which have a primary or significant purpose of reducing injuries in the
home. It is the third of three reports to support the development of NICE public health
intervention guidance on preventing unintentional injuries to children and young people (aged

less than 15) in the home.

1. Report 1: presents the systematic review of effectiveness studies and a systematic

review of economic evaluations and UK-based costing studies

2. Report 2: presents a systematic review of qualitative research studies relevant to
understanding to barriers to and facilitators of successful and effective programme

implementation

3. Report 3: This report, describing some economic modelling of selected types of
programme and aspects of them.

There are very few previous economic evaluations of the types of programme of interest: only
two of safety device supply and installation programmes (Ginnelly et al. 2005;Haddix et al.
2001), and one of a home risk assessment visit with the provision of discount vouchers for
purchasing safety equipment (King et al. 2001). While the economic evaluation of a smoke
alarm give-away scheme in the UK (provided in central London in the late 1990s) uses a simple
decision model, it appears that the model was primarily to facilitate a probabilistic sensitivity
analysis around the main trial-based estimates of cost and effectiveness (Ginnelly et al. 2005).
This study therefore gives few insights into the key trade-offs between resources and outcomes

within such programmes, which might have informed the development of our decision model.
A note on the purpose of our decision modelling

In our view, the development and use of a decision model within the context of the development
of public health guidance has multiple purposes. First, depending on the amount and quality of
cost and effectiveness data available about a specific type of past interventions, a model can be

used to produce a more accurate estimate of the relative costs and effects of an intervention in

S I
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the longer term and for the ultimate outcomes of interest (i.e. extrapolating beyond the time-
horizon of the trial data, and converting data on injury severity into quality of life impacts and
QALYs). This, in some cases, is effectively re-estimating the cost-effectiveness of a past
programme as it was implemented at the time and in the locality it was actually implemented.

However, to inform policy making (i.e. public health guidance development) this is less useful
than using models to predict the cost-effectiveness of similar or the same programmes and if
they were to be implemented in other communities and localities, tomorrow. This is subtly but
importantly different, because it requires that a decision model combines some supposedly
transferrable information from the original study or studies, with new data on the setting, existing
policies or population where the policy or programme may be implemented. A further feature of
decision modelling to inform policy making is that, in the absence of sufficient information to
produce reliable cost-effectiveness estimates the focus of the analysis generally shifts away
from producing a single main estimate. Instead, it is often more useful in such circumstances to
use the model as an exploratory tool, to identify the probable key factors which alter cost-
effectiveness estimates. Due to the absence of good or any research data on many key

variables, we believe the following analyses are best viewed as adopting this latter approach.

1.2. Aim

The aim of the economic modelling was to conduct a cost-utility analysis of the lifetime costs
and effectiveness of relevant home safety interventions. The following comparisons, based on
recent economic evaluations in the UK (so that there are relevant in terms of costs, effects and

benefits to NICE) were evaluated:
= Supply and Installation of Free Smoke Alarms vs. no intervention
= General home safety consultation and equipment provision* vs. no intervention

*General home safety programme includes measures such as: home safety consultation visits,
provision of educational materials and advice, as well as the free supply and installation of a
range of home safety equipment (including smoke alarms, stair gates, cupboard and window

locks etc).
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1.3. Methods

In our analysis we used a two-stage model. Firstly, the effectiveness of a home safety
intervention in improving the adoption level of a safety feature in the population is analysed
using a decision tree structure. This accounts for existing prevalence of installed equipment and
acceptance rate for the intervention amongst those in the modelled population who do not have
the installed feature. This decision tree, referred to below as the Intervention Model, is also

used to estimate the costs of implementing the intervention.

The second stage of our model, referred to as the Outcomes Model, uses a simple Markov
state-transition structure to estimate the marginal cost-utility of intervention outcomes over time.
The Outcomes model uses the levels of installed safety equipment in the population derived
from the Intervention Model as its primary inputs. It then models the outcomes in terms of
injuries and fatalities for the lifetime of the population cohort. The cost-utility analysis is
undertaken from the perspective of the UK NHS and personal social services.

The important effectiveness parameters within the intervention decision tree are: existing
prevalence of an intervention (i.e. the percentage of households with the safety equipment
already installed), the acceptance of the intervention amongst those households lacking the
safety equipment, and the proportion of successful implementation of the equipment amongst

accepting households.

Within the Markov model, three levels of injury severity are modelled: fatal, permanent, and
minor. Death from other causes is also modelled. In addition, a decay function is included in the
model to account for the loss of function of an intervention over time. For example, the loss of
smoke alarm function over time due to removal or non-replacement of batteries or poor
maintenance. In the model where child-specific safety equipment is provided (eg. Stair gates,
cupboard latches) this decay function can also be used to reflect the reduction in use of a safety

feature as children become older.

All costs associated with the implementation of a home safety intervention were estimated in our
decision tree model, these are broken down into fixed and variable costs according to the
targeted population. Costs associated with the outcomes due to injuries, fire service and
property damage between compared arms were derived from the Markov outcomes model.
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One-way deterministic sensitivity analysis and probabilistic sensitivity analyses were undertaken
to explore parameter uncertainty. Results from the cost-utility analyses are presented in terms
of the incremental cost per QALY (i.e the Incremental Cost-Effectiveness Ratio, or ‘ICER’). In
the base case analyses, all results are presented for a time horizon of a hundred years from the
application of an intervention to encompass all potential outcomes. In the CUA, lifetime health
costs and benefits (QALYs) associated with casualties saved due to the intervention are

estimated.

1.4. Findings

Table 1 below shows the base case results for smoke alarm comparison intervention and a
series of three outputs from general home safety programme based on three differing levels of
assumed relative risk of injury (for homes with vs without the child home safety devices). In the
latter case we were unable to assign a base case value to the relative risk since no reliable data

could be found for this crucial model parameter.

Given all the various assumptions and input parameters in the model, the smoke alarm give-
away scheme would be judged as probably cost-effective according to the decision rules used
by NICE for approving new technologies. However, there are a great many uncertain
parameters in this model, and it should be noted that the empirical evidence of the effectiveness

of such schemes is inconsistent.

The cost-effectiveness of the home safety assessment with safety equipment is highly sensitive
to the relative injury risk reduction (or efficacy) of the various child safety devices, which again
we have no reliable estimates for from the research literature (the ICER varies from £187,000 to
£20,000 even when the risk reduction for these devices changes from 1.0 to 0.95). NB the
scheme is still effective with a risk ratio of 1.0 because these schemes also included smopke

alarms, with a base case risk reduction of 0.5)
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Table 1 : Main cost-benefit and cost-utility results (with discounting)

Incremental

TOTAL TOTAL Cost Eff ness Net Benefit Net Benefit

Prog. Outcome Total Costs Total QALYs Ratio £20K/QALY / £30K/QALY
ARM Costs Costs /household / household (Es/QALY) household /household
FREE SMOKE ALARM SCHEME
Control £0 £1,793,732 22.42 51.7817
Intervention £232,982 £1,776,979 25.12 51.7818
Difference £232,982 -£16,753 £2.70 0.0001 £23,046 -£0.36 £0.82

GENERAL HOME CHILD SAFETY PROGRAMME

Relative Risk of injury in households with vs without safety devices (non-smoke alarm components) = 1

Control 0 £2,095,349 1222.49 77.4799
Intervention £38,702 £2,095,087 1244.92 77.4800
Difference £38,702 -£262 22.43 0.0001 £187,154 -£20.03 -£18.83

Relative Risk of injury in households with vs without safety devices (non-smoke alarm components) = 0.99

Control 0 £2,093,553 1221.44 77.4802
Intervention £38,702 £,2092,290 1243.29 77.4805
Difference £38,702 -£1,262 21.84 0.0003 £75,718 -£16.07 -£13.19

Relative Risk of injury in households with vs without safety devices (non-smoke alarm components) = 0.95

Control £0 £2,086,318 £1,217.22 77.4812
Intervention £38,702 £2,081,039 £1,236.72 77.4821
Difference £38,702 -£5,279 £19.50 0.0010 £20,207 -£0.20 £9.45

Sensitivity analyses

Our economic modelling serves mostly to demonstrate that “it all depends”. the cost-
effectiveness of the types of child injury prevention programme which are the focus of this NICE
Guidance depend critically on a number of factors for which there will be no consistent average

value for. Our sensitivity analyses show the following factors to be the most important:

e The discount rate applied to QALYs, together with the time horizon — this is

because the incremental benefits due to permanent or fatal injuries avoided are

a5 oo-
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accrued over the time horizon of the model (up to 100 years) and hence the rate

at which these are discounted impacts on the ICER.

e Population targetted and household sizes — significant changes to the underlying
population included in the intervention will affect the ICER since the fixed costs of
the programme remain the same. Smoke alarms confer benefit on all members of
a household, so an increase in the average size of households in the intervention
population will increase the number of people who benefit. Families with, or
which go on to have, more children will also gain more ‘child-years’ of benefit

from those safety devices or advice which targets child injuries.

e Programme costs — the overall costs of implementing a give-away or home safety

assessment scheme is central to determining its overall cost-effectiveness.

e Existing prevalence — The level at which the population already has a smoke
alarms installed greatly affects the impact of the smoke alarm programme in

increasing usage and impacts the ICER accordingly.

e Uptake — the effectiveness of a free smoke alarm programme in gaining
acceptance amongst the target population is critical in determining the extra

number of alarms installed and the cost-effectiveness of the programme.

e Functional decay — key to determining the overall benefits gained from extra

installed smoke alarms is the longevity of function those extra alarms.

e Relative risk of permanent and fatal injuries — because the QALY impact of both
permanent and fatal injuries persist for the lifetime of the people in the model,
change to the relative risk between those households with and without alarms for

these types of injury has a significant impact on the ICER.

e Utility decrement applied to the years with a permanent injury — this decrement is
applied to all but the first year of patients experiencing permanent injury in the
model. Changing the level of decrement applied to this type of injury therefore

has a considerable impact on the ICER.

The cost-effectiveness estimates were relatively insensitive to the following input parameter
changes:

ce-B---
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e Relative risk of minor injuries — changes to the relative risk of minor injuries for
households with versus those without the safety features has little effect on the
ICER. This is because the effect of minor injuries is short-lived relative to

permanent and fatal injuries.

e Discount rate applied to costs — the largest component of incremental cost
between arms in our model is due to the programme cost. This is applied in the
first cycle of the model so is unaffected by discounting. Changes to the discount

rate for costs in the model therefore has little effect on the ICER.

e OQutcome costs — changes to costs relating to the treatment of injury and fire
attendance and property damage cost have little impact on the ICER. This is
because they are applied only once per incident in the model.

The relative importance of these different factors was almost identical for either the
smoke alarm give-away scheme or the general home safety assessment scheme

modelled.

1.5. Conclusion

Given both the paucity of good data to inform this economic modelling, and the wide possible
variety of programme designs (and therefore varying programme costs and effectiveness), the
economic modelling presented in this report primarily serves to explore the relative importance
of different factors in determining their cost-effectiveness. The cost-effectiveness modelling of
the general home safety assessment programme has been especially speculative in nature, as
there was no good quality and well described economic evaluation of such a programme on

which to base our modelling.

Nevertheless, in contrast to the few published economic evaluations, we have estimated the
effects of such programmes over the full time horizon that their impacts might be expected, and
incorporating the impact of injuries prevented on both mortality and morbidity (i.e. Quality-
Adjusted Life-Years). By creating a model with a structure which incorporates some of the main
determinants of programme success, we have been able to show that the cost-utility of such

programmes from a public sector perspective is likely to be highly dependent on:
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e The main determinants of ‘programme reach’, such as the existing prevalence of use of
safety devices, the proportion of households that choose to participate in a programme,

and the proportion that correctly install or use any devices provided.

e The duration of the effectiveness of the device (or other changes in the household) —
what we modelled as ‘functional decay’.

e The fixed or overhead costs of programmes relative to the number of households
targeted

e The number of people in a household and their age

e The relative risk reduction due to properly fitting and using a safety device (or,

equivalently, adopting safer behaviour in the home)

We have not been able to explore the potential additional effects of alternative programme
components such as: free device supply of home safety devices vs supply and installation; free
device supply vs tailored device supply and advice (e.g. after home risk assessment);
discounted devices vs free devices; or different amounts of safety education and information
alongside the safety device-based programme components. This is mainly because empirical
studies have not sought to isolate the additional effectiveness (or cost) of such components

within interventions (e.g. through using factorial trial designs).
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2. Introduction

This report describes an economic modelling analysis which explores the cost-effectiveness of
selected home safety interventions which have a primary purpose of reducing unintentional
injuries in the home for children under 15 years old. It is the third of three reports to support the
development of NICE public health intervention guidance of preventing unintentional injuries to
children and young people (aged less than 15) in the home. The other two reports for

consideration by NICE’s Public Health Intervention Advisory Committee are:

e Report 1: Systematic reviews of effectiveness and cost-effectiveness of home safety
equipment and risk assessment schemes

e Report 2: Barriers to, and facilitators of the prevention of unintentional injury in children
in the home: a systematic review of qualitative research.
As described in Report 1 there are currently only three published economic evaluations of
interventions for the prevention of unintentional injuries to children in the home which focus on
the free (or discounted) supply of safety equipment (two studies), or on home risk assessments
(one study).

Decision modelling is increasingly regarded as the best method for estimating the cost-
effectiveness of alternative policies or programmes because it allows the estimation of longer
term outcomes, the extrapolation from intermediate outcomes (e.g. injury severity) to final
outcomes of interest (e.g. deaths and quality of life impacts), and it permits full exploration (and
quantification) of different types of uncertainty. Modelling also allows the exploration of the
impact of specific factors such as prior prevalence of safety practices, acceptance/participation
rates, installation rates and device obsolescence/service failure — all of which can in theory be

investigated in advance of choosing where to implement a child home safety scheme.
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3. Aims

3.1. Objectives and Rationale

The aim of the economic modelling is to conduct a cost-utility analysis (using
recommended NICE methods) of the relevant costs and effectiveness of selected home
safety interventions for which good quality economic evaluations have been found (i.e.
those identified and quality assessed in the systematic review of economic evaluations;

see Report 1).

The following comparisons, based on economic evaluations of interventions in the UK,

are evaluated:
1. Free Smoke Alarm programmes vs. no intervention

2. General home child safety assessment and equipment provision scheme vs. no

intervention

The first of these comparisons was chosen because it was possible to base the analysis
on a recent good quality UK study which reports both effectiveness and cost/resource
use data. The economic modelling of the more general home child safety scheme was
based on a high quality recent UK study, but the cost of the scheme had to be estimated

from a variety of sources.

The economic modelling presented in this report is focused primarily on preventable
injuries to children. However, because some types of safety device, such as smoke
alarms, have benefits to all members of a household, adults are also included in the
outcomes analysis. Therefore the extra costs of programmes which include the give-
away of smoke alarms are compared with the quality of life and mortality outcome

changes to both adults and children in households.

---10---
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4. Methods

4.1. Interventions and comparators

In our analyses we evaluate the following two separate interventions and compare them to no
intervention; a free smoke alarm programme and a more general home safety intervention.
These are considered independently below. For each analysis the same model structure is
used although differing data parameters and assumptions are made as outlined in the following

sections.

4.1.1. Provision of Free Smoke Alarms

In this analysis we model the impact of a specific programme design to increase the prevalence
of smoke alarm use within a targeted population of households. The base case for this analysis
is based on data drawn from the ‘Let's Get alarmed’ initiative which targeted deprived

households in inner city London (DiGuiseppi et al. 1999b).

4.1.2. Home Safety Consultation and Equipment Provision Schemes

In this analysis we model the impact of a general home safety intervention programme which
incorporates a range of safety measures. The base case effectiveness data for this analysis is
based on an RCT trial in which the intervention group received a home safety package including
a standardised safety consultation and the provision of free and fitted stair gates, smoke alarms

and cupboard and window locks (Watson et al. 2005).

4.2. Model structure

For each of the interventions above the same two-staged modelling approach is used to assess
costs and utility. Firstly an Intervention Model, structured as a decision tree, is used to
analyse the costs and effects of a home safety programme in terms of its impact on the levels of
adoption of the specified safety feature within the modelled population. In this part of the model,
households are the unit of analysis. Secondly, an Outcomes Model uses the adoption levels
from the Intervention Model to estimate cost-utility outcomes over time for the lifetime of the

modelled population cohort. This part of the model also simulates households, but estimates

S T
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outcomes according to the number of children and adults assumed to live in each house.

These two models are described in more detail below.

4.2.1. Intervention Model - decision tree

In order to assess the cost-effectiveness of a child home safety intervention programme, it is
first necessary to assess its impact in terms of changing the underlying adoption of a safety
feature within the modelled population (for example the proportion of households with a smoke
alarm). It is also necessary to model the separate components of cost inherent in the
programme implementation. To do this we use a simple decision tree shown in Figure 1 below.
This model incorporates the existing prevalence of use of the safety feature in the modelled
population and the subsequent levels of acceptance and implementation of the safety feature
for those in the population who do not have the installed equipment. At each stage of the
decision tree appropriate costs can be assigned dependant on the uptake of a programme. The
primary outputs from the Intervention Model are, firstly, the resultant levels of adoption of a
safety feature (or group of features) within the modelled population respectively for both control

and intervention arms and, secondly, the cost of the intervention programme.

Figure 1. Diagram of the ‘Intervention Model’ showing structure for Control and

Intervention arms

DECISION TREE FOR CONTROL DECISION TREE FOR INTERVENTION

Programme

Existipg
prevalence

| With Feature | | Without Feature

Target Households

. . / ~
i
existing / accept
prevalerce

Accepted reject
Intervention ntervention

installed \
\ 4

With Feature | Without Feature
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4.2.2. Outcomes Model - Markov state transition model

In order to model the outcomes over time for differing levels of adoption for an analysed safety
feature (eg. smoke alarm) a simple state-transition model was used. This is shown in Figure 2
below. In this model, the initial levels of safety feature adoption derived from the Intervention
Model tree are used to parameterise each compared arm in the analysis (i.e. control versus
intervention). This model measures injury outcome and hence the unit of analysis is people.
Household numbers are therefore weighted in the Outcomes Model to represent the average

number of members of each household.

Given the lack of detailed injury outcomes in most studies, but a need to estimate quality-
adjusted life-years, we adopted a simple three-level injury classification. A fatal injury is simply
an injury which results in the death of the injury victim (usually defined as within 30 days of the
injury incident). A permanent injury is pragmatically defined as an injury which results in a life-
long impact on health-related quality of life (and related life-long additional health and social
care costs). A minor injury is an injury which results in an attendance at a hospital A&E
department, but is ultimately neither fatal nor permanent.

Note that in theory a person in the model may incur a minor injury more than once. In contrast,
once a person has sustained a permanent injury they remain in the ‘permanent injury’ health
state until death from other causes, and it is assumed they cannot incur any further injuries
(other than those reflected in the death rates due to other causes). Both of the death states in
the model (‘Fatal injury’, and ‘Death other causes’) are, of course, ‘absorbing states’, which
means people do not leave once they have entered these states.

Figure 2. Diagram of ‘Outcomes’ model

- Decay of function
Households with > Households

Safety Feature Without Safety
? Fatal Injury I Feature
\( Minor Injury / l
LI
@ Permanent Injury |
v
G Death other causes
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SUMMARY DESCRIPTION OF A MARKOV STATE-TRANISTION MODEL

Within a Markov state transition model, patients reside in one of a number of discrete health
states (represented by rectangles in the model diagram above). At regular time intervals (the
model cycle) patients make at most one transition between states based on the arrows between
states. Where states are shown with circular arrows re-cycling within the state is supported. In
the Outcomes model (above) a one year cycle was deemed appropriate to accurately capture the
main clinical pathways and events. During each cycle, all patients must be in one of the health
states in the model. The number of patients transferring between states at the end of each cycle
is based on the probabilities attached to each transition between model states. These
probabilities are based, where possible, on published data. By using evidence to assign a cost
and utility to each state and measuring the population of individual states at each cycle, it is
possible to assess the overall cost and utility for the modelled population for each cycle. The
aggregate of the cycle costs and utilities for the complete time horizon of the model (ie. the total
number of cycles for which the model is run) then gives and output of overall costs and utilities
for the modelled population over the time horizon of the model.

4.3. General assumptions of cost-utility analysis

The cost-utility analysis was conducted from a UK public sector perspective, incorporating all
injury-related health costs, fire service fire extinction costs, police attendance costs and any
property damage costs assumed to be borne by local authorities (National Institute for Health
and Clinical Excellence 2006). The incremental cost of implementing an intervention is
calculated as well as the incremental cost and utility impacts from preventable injuries in the two

compared arms.

The Quality-Adjusted Life-Years (QALYs) saved over a lifetime by the prevention of injuries due
to the intervention are calculated to obtain the incremental QALYs of the intervention compared
with the comparator. For fatalities, the number of QALYs saved is based on the assumed age
of the individual at the time of the fatality. Life expectancy tables (Office for National Statistics
2009a) are used to calculate the number of lost life years, which are then adjusted by the quality
of life at each age. Calculation of QALYs lost due to non-fatal injuries depends not only on the
age of the individual and their quality of life at the time of the injury, but also on the severity of
the injury (the quality of life decrement) and the duration of the impact of the injury. In our model
we model both minor injuries that sustain just one year of quality of life decrement and
permanent injuries which sustain both an initial quality of life decrement in the first year and also

a sustained quality of life decrement for all subsequent years of life.
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4.3.1. Economic outcomes

For the cost-utility analysis the incremental cost (£) per quality-adjusted life year (QALY) gained,
also known as the incremental cost-effectiveness ratio (ICER), is reported.

The time horizon is informed by the effective survival of the population cohort in order to
encompass all potential outcomes of an intervention over time. A time horizon of a hundred
years from implementation of an intervention is assumed in the model after which virtually all the
original population cohort is dead. The impact of assuming an alternative, ten-year, model time

horizon is assessed in sensitivity analyses.

4.3.2. Discounting

Costs and benefits beyond the first year of the intervention are discounted at a rate of 3.5% per
year (National Institute for Health and Clinical Excellence 2006). In sensitivity analyses, the
impact of assuming zero discount rates is assessed, as is the impact of differential discounting:

6% for costs and 1.5% for benefits and vice versa.

4.4. Model parameters: Free Smoke Alarms Programme

The input parameters (ie numerical model inputs) relating to the costs and effectiveness for the
modelled home safety interventions as well as the costs and utilities associated with modelled

outcomes are described below.

For the Free Smoke Alarm analysis, the base case parameter values and data sources for the
Intervention Model are summarised below in Table 2 and for the Outcomes Model in Table 3. A

more detailed description of these data and sources is then given in the following sections.

The primary data source for this analysis is the ‘Let's Get Alarmed’ study (DiGuiseppi et al.
1999b) and the linked cost-effectiveness analysis of the same programme (Ginnelly et al. 2005).
These have been used to parameterise the population and cost variable for the base case
model as far as possible. Costs taken from these studies have been inflated to represent

current 2009 values.
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Table 2 : Free Smoke Alarms Scheme - Intervention Model : Base case parameter values

and source

INTERVENTION MODEL

Parameter
Population (households)

Household composition

Decision tree probabilities:

Pre-existing prevalence of use

Acceptance Rate

(those without smoke alarms who
participated in intervention)
Implementation Rate

(ie. the proportion of smoke alarms
received which are correctly installed)

Costs

Fixed costs of Intervention (set-up,
administration etc)

Survey and other costs relevant to
entire modelled population

Variable costs for those accepting
Intervention in targeted population

Variable costs for those successfully
implementing fire alarm

Value
80,000

1 child (age 8 years)

1.22 Other household members (age
27 years)

47%

47.3%

51%

£64,387

£0.65 per household

£5.01 per household

£1.60 per household

Source and Rationale
Based on population in DiGuiseppi et al 2002

Based on reported household composition
DiGuiseppi et al 2002

As reported in Ginelly et al 2005

Based on acceptance rate (20,050 out of 73,399
approached) reported in Ginelly et al 2005

Based on a speculated rate of installation
reported in DiGuiseppi et al which references a
another study (Mallonee et al. 1996)

Composite value derived from cost analysis
(Table 2) presented in DiGuiseppi et al 1999

Composite value derived from cost analysis
(Table 2) presented in DiGuiseppi et al 1999

Derived from cost analysis (Table 2) presented in
DiGuiseppi et al 1999

Derived from cost analysis (Table 2) presented in
DiGuiseppi et al 1999
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Table 3: Free Fire Alarms Scheme - Outcomes Model : Base case parameter values and

source

OUTCOMES MODEL

Parameter
Time Horizon

Discount Rate:

Effectiveness outcomes

Annual Probability of Fatality
Without smoke alarm fitted
With Smoke Alarm fitted

Annual Prob. of Permanent Injury
Without smoke alarm fitted
With Smoke Alarm fitted

Annual Probability of Minor Injury
Without smoke alarm fitted
With Smoke Alarm fitted

Functional Decay : Rate at which
safety function is reduced per year.
Utilities

Utility decrement for individuals with
serious permanent injuries until death

Utility decrement for individuals with
minor injuries (1 year only)

General Background utilities for non-
injured population

Costs

Treatment Costs (first year)
Treatment Costs Subsequent years

Costs of Fire attendance etc
Costs of property damage

4.4.1.1.

Value
100 years

Costs:3.5%, Benefits:3.5%

7.88 per million person years
3.94 per million person years

22.17 per million person years
11.08 per million person years

348.30 per million person years
174.15 per million person years

30.1% per year of installed alarms

First year of Injury: | (AIC)
Subsequent years: ] (AIC)

)

Under 25 yrs: 0.94 (0.007)
25-34: 0.93 (0.005)
35-44: 0.91 (0.007)
45-54: 0.85 (0.011)
55-64: 0.80 (0.012)
65-74: 0.78 (0.012)

Over .74 yrs: 0.73

—

0.015)

minor injury : £105

permanent injury : £3,585
permanent injury :: ] (AIC)
£523

£607

Population

Justification/Source

Until pop. all dead to account for all outcomes

NICE Reference Case

Injury rate values for household without smoke
alarms is based on data for injuries from
(DiGuiseppi et al. 2002) see Section 4.4.1.4
below.

The injury rate values for households with alarms
is based on a relative risk ratio of 2 quoted by
CAPT (2009). see Section 4.4.1.5 below.

(Rowland et al. 2002)

Assumed double effect of subsequent years
(Nicholl et al. 2009).

Assumed 10% of permanent injury effect in first
year.

UK Population Norms (Kind et al. 1999).

Cost component analysis based on DoH National
Schedule of Reference costs (Department of
Health 2008)

(Nicholl et al. 2009)

From analysis in Ginelly et al 2005

From analysis in Ginelly et al 2005 assuming
50% of affected houses are council supported or
owned.

The modelled population used in our analysis, based on the DiGuiseppi et al (1999) trial

consists of a total of 80,000 households. This study targeted households in deprived areas of

London with an existing prevalence of smoke alarm use of 47% (compared with the National UK
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average of 72%). The prevalence level of 47% has therefore been adopted in our base case

analysis.

In order to assess all benefits and costs in our model it was essential to consider outcomes in
terms of all the family members of each household. Each household was therefore modelled
according to an assumed average composition. This was based on figures presented in
diGuiseppi et al { (2002) which shows the average household in the study population consisted
of 2.22 people. In our model we have therefore assumed each household to consist of one
children with a median age of 8, and 1.22 other household members with a mean age 27 (the
average age of the UK population as a whole). These assumptions have been explored in the

sensitivity analysis.

4.4.1.2. Intervention Programme Effectiveness

Intervention effectiveness describes the impact of the free smoke alarms programme in
changing the levels of adoption of functioning smoke alarms amongst the modelled population.
Data from DiGuiseppi et al (1999) trial were used to assess the acceptance level of the free
smoke alarms amongst those households (i.e. the target households) who did not possess a
smoke alarm in advance of the scheme. A total of 20,050 alarms were distributed amongst the
a total of 42,400 target households, which suggests an acceptance rate of 47.3% assuming that
one smoke alarm was distributed to each household.

In addition, it is important to estimate the proportion of distributed alarms which were correctly
installed within households. Although this is not measured directly in the DiGuiseppi et al trial,
the study does cite an estimate of 51% for correctly installed alarms based on the study
conducted in Oklahoma City and we have adopted this figure as our base case estimate in the
model {Mallonee, 1996 2832 /id}.

4.4.1.3. Cost Values

The two principle elements of cost incorporated in our economic analysis are:
1. Cost associated with implementation of the intervention programme

2. Cost associated with outcomes (eg injury costs, fire event costs, property damage etc.)
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Implementation costs for the smoke alarm programme have been taken from the DiGuiseppi et
al (1999) trial and inflated using the UK Retail Price Index to represent 2009 prices. These
costs have been broken down into separate components to account for the different aspects of
expenditure. Hence, fixed costs, which are applicable to the scheme as a whole regardless of
uptake, are distinguished from variable costs, which depend of the level of adoption and uptake

amongst the population.

Outcome costs refer to those overheads associated with fire events in the outcomes model and

can be divided into the following elements:
= Injury treatment costs for minor and permanent injuries resulting from fires
= Fire event costs (eg fire and police service costs)
= Property Damage costs (eg. damage to council property)

Importantly, the first of these listed costs, treatment costs, applies to individuals whereas the
other two cost elements apply to each household. It was important therefore for each cost

element to be treated separately within the model to avoid double counting of costs.

Injury costs in the model were calculated based on a number of sources. Minor injuries incur a
one-off treatment cost which is based on the average cost of an A&E visit, this value was
derived from an analysis based on the National Schedule of Reference Costs in the NHS
(Department of Health 2008). Permanent injuries are modelled according with two values, firstly
the treatment costs which are applied during the first cycle of permanent injury state and
secondly the costs applied to subsequent years of injury (after the first year). For the first year
of injury an aggregated cost was calculated for this using the National Schedule of reference
costs. For the estimate of the maintenance cost applied to permanently injured people for all
subsequent cycles after the first cycle of injury in the model we used a value derived from the
study by Nicholl et al (Nicholl et al. 2009).

Fire event costs are derived from the analysis given in Ginnelly et al, 2005 which itemises key
components of cost associated with fire attendance and impact. These have been inflated to

2009 levels to derive a cost estimate for our model.

For property damage costs we have again use values given in Ginnelly et al, 2005 and inflated

these to 2009 levels. For the purposes of our base case we have assumed that 50% of the
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households in our model are council owned properties. This assumption was explored in the

sensitivity analyses.

4.41.4. Safety Effectiveness outcome values

A key element in our model are the data which represent the relative probabilities of incurring
fire related injuries which are either minor, permanent, or fatal during each year. A baseline risk
level for each type of injury for households without a smoke alarm was estimated from the data
supplied in the DiGuiseppi et al (2002) trial. We used the pooled data from both groups in this
study to derive values for the risk of injury for households without smoke alarm. This assumption
is based on the fact that the general level of functioning alarms for all groups was very small.
To obtain values for our three modelled injury types, we assumed that 25% of non-fatal injuries
requiring hospitalisation resulted in permanent injury (i.e. life-long quality of life and cost
impacts)