Evaluation of the Victorian Healthy Homes Program, a randomised controlled trial
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Introduction
Poor housing quality is associated with inefficient energy use, adverse living conditions and
increased risk of morbidity and mortality.[1-5] Vulnerable people, particularly the elderly, and
those with disability or chronic illness, are at higher risk as they are more likely to spend most of
their time at home and therefore, be more exposed to health risks associated with cold homes. They
may also not be able to afford heating or measures to improve housing quality.

Previous studies examining the impact of home thermal comfort and energy efficiency (TCEE)
upgrades[6-11] have provided evidence that home upgrades increase indoor temperatures and
indoor air quality[1] and have the potential to provide health benefits through reductions in hospital
admissions[7], decreased wheezing[8], lower respiratory tract symptoms for children with
asthma[12], and lower rates of emergency admissions for cardiovascular conditions.[13]

However, results across countries may vary due to differences in climate, the quality of the housing
stock and existing levels of energy efficiency,[14] and currently, there is no evidence of health
benefits in an Australian context. There is also limited evidence of the economic benefits of home
TCEE upgrades within Australia. Recommendations from the WHO report [15] call for further
research into vulnerable populations groups who spend more time at home, interventions and
policies targeted at raising indoor temperatures and the need to explore a range of health outcomes.

The Victorian Healthy Homes Program (VHHP) is a randomised controlled trial that addresses this
evidence gap. The program delivered home upgrades up to the value of $3,500 to 1000 low-income
households across the Western suburbs of Melbourne and the Goulburn Valley, where at least one
person in the household had a need for home care support services or an existing health condition.

Methods and Analysis
The VHHP was implemented over a 3-year period and used a staggered, parallel group clustered
randomised controlled trial to test the home upgrade in 1000 households. The program provided a
home assessment and upgrade as recommended following the assessment. Upgrades included
curtains, split cycle heating, draft proofing, with the average cost per household being $2780. All
households received a home upgrade either before (intervention group) or after (control group)
winter (defined as 22 June – 21 September). The primary outcome is the mean difference in indoor
average daily temperature between intervention and control households during the winter period.
Secondary outcomes include household energy consumption and residential energy efficiency, selfreported respiratory symptoms, health-related quality of life, health care utilisation, absences from
school/work and self-reported conditions within the home.

In 2020 lockdowns and stay-at-home orders were applied in response to the COVID-19 pandemic,
which saw temporary suspension of home energy assessments and home energy upgrades for the
largest cohort in the VHHP. Consequently, not all intervention households received their upgrade
prior to the start of winter, which impacted the study’s power and sample size, and home visits were
changed to telephone interviews which impacted survey data collection. Given these unusual
circumstances and the large proportion of the sample affected by it, additional analyses in the form
of per-protocol (PP) analysis have been undertaken to maximise the insights gained from the study.
Linear and logistic regression are used to analyse the primary and secondary outcomes, controlling
for clustering of households by area and the possible confounders of year and timing of
intervention, to compare the treatment and control groups over the winter period.

The economic evaluation includes both outcomes and cost data from the primary and secondary
outcomes in the intervention and control groups and is both a cost-effectiveness analysis (CEA) and
a cost-benefit analysis (CBA). The economic evaluation produces evidence on the benefits of the
VHHP. This is compared to the costs of the VHHP minus the potential monetary cost-savings,
through reduced health care use and improved energy efficiency. The economic evaluation also
measures the downstream health care resource effects for up to one-year post intervention. It
estimates longer-term outcomes through modelling techniques which will incorporate economic
benefits and potential savings in energy use and health care costs compared with the cost of the
home upgrades. The economic evaluation also extrapolates future potential energy savings,
considering changes in consumption patterns, prices and depreciation of home upgrades.

Preliminary findings
The analysis of the VHHP is still in early stages but full results will be available before June 2022.
A summary of the energy analysis in shown in in Table 1.
The energy data shows households experienced 9.8 hours of cold indoor conditions (below 18°C)
per day. A decrease in daily gas consumption was also observed in the intervention cohort. Similar
results were not observed in electricity consumption.

Intention-to-treat analysis

Per-protocol analysis

Reduction in exposure to cold 41 minutes per day or 62.8 39 minutes or 62.8 hours over
indoor temperatures

hours over the winter period the winter period (p=0.094)
(p=0.037)

Daily gas consumption

23.8 MJ per day (p=0.01)

Gas savings

$0.607 per day or $55.83 $0.673 per day or $61.93
savings over the winter period

26.4 MJ per day (p=0.02)

savings over the winter period

Table 1 Summary of energy findings

Initial analysis of the health data showed a small group effect in that there is a trend that the
intervention group has a lower number of MBS services (p=0.079) and charges (p=0.046) than the
control group after controlling for age, sex, LGA and cohort. The data also shows a strong cohort
effect, such that the 2020 cohort is significantly different to the 2018 and 2019 cohorts. 2020 was an
unusual year because of the COVID-19 pandemic and this is clearly observed in the health data.
People avoided or were unable to leave their houses and GP appointments were significantly down
compared to previous years.

Analysis of the quality of life data also shows that individuals in the intervention group had
improved mental health scores (p=0.026) and social care outcomes (p=0.009) than the control group
after controlling for age, sex, LGA and cohort.

Conclusion
The evaluation of the VHHP is the first randomised controlled trial of its kind that generates
evidence about the efficacy and cost effectiveness of home upgrades to improve thermal comfort,
reduce energy use, and produces health and economic benefits to vulnerable households in Victoria,
Australia.
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