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Executive summary
To explore the impact of rising costs of living on people’s ability to keep warm and well at home 
in winter, a national household survey of 2,290 residents in Wales aged 18 years and over was 
undertaken between January to March 2022. Sampling included a boost of 500 individuals aged 
65 years and over because of the evidence linking older adults to increased vulnerability in cold 
homes. The survey was repeated in January to March 2023 to explore changes in household 
heating behaviours and well-being. Findings used a sample of 507 participants who completed 
both survey waves. 

Key findings
•	 The mean room thermostat temperature was lower in 2023 (19.3°C) compared to 2022 

(19.9°C; p<0.001). 

•	 There was a reduction in the number of people who reported their first response to 
feeling cold was to turn their heating temperature up (17.2% in 2022 vs 10.2% in 2023; 
p<0.001). 

•	 The proportion reporting thermal comfort (feeling comfortably warm) in their main 
living area in winter was lower in 2023 (94.0% in 2022 vs 89.5% in 2023; p=0.004). 
However, nine in 10 respondents reported that they were able to achieve thermal 
comfort in their main living area across both survey waves. 

•	 The proportion reporting stress or anxiety in the last three months over the costs of 
heating their home increased (57.2% in 2022 vs 66.5% in 2023; p<0.001). 

These findings support our understanding of household heating behaviours and coping 
strategies to stay warm, as they identify a change towards lower heating temperatures in home 
environments and the reduction in duration of heating being used. However, the full extent 
of the current cost of living crisis on heating behaviours is still being identified. There is a 
recognised need for further research to explore appropriate temperature thresholds for overall 
health and well-being in different population groups, particularly vulnerable groups. 

This report is part of a series of publications exploring housing warmth and health and well-
being in Wales. Other outputs are available online on our Repository (link opens in new window).
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Introduction
In 2021 the UK entered a cost of living crisis, characterised by a fall in real disposable income 
(the amount of money that a household has left after deduction of taxes and adjustment for 
inflation) [1–3]. In October 2022, the inflation rate in the UK reached its highest level in 41 
years, drastically reducing the purchasing power of households [2]. Compared to other goods, 
the cost of energy rose disproportionately [4]. In winter 2022, average domestic gas bills were 
nearly double that of the preceding winter, while domestic electric bills increased by 50% [5,6]. 
In 2023, energy prices rose further [5,6]. Higher energy prices, coupled with food inflation, claim 
a greater proportion of households’ disposable income, and can increase rates of fuel poverty 
(see Box 1).  

Box 1: Fuel poverty

Varying definitions of fuel poverty exist. In general, fuel poverty relates to the affordability 
of adequate heating [7]. The Welsh Government define fuel poverty as households which 
need to spend more than 10% of their income to maintain warmth [8]. Certain demographic 
groups (e.g. low-income, single adult and private rented households) are at higher likelihood 
of living in fuel poverty [9,10].

In 2021, it was estimated that 14% (approximately 196,000) of households in Wales were 
living in fuel poverty with an additional 11% at risk of fuel poverty [11]. In 2022 these figures 
were estimated to increase to 45% (approximately 614,000) and up to 15% respectively [11]. 
Furthermore, in 2022, 98% of low-income households in Wales were classified as living in fuel 
poverty, with over four in 10 estimated to be in severe fuel poverty [12]. 

The increased cost of living may lead to some individuals needing to 
make trade-offs between heating their home or paying for 
food - often described as a ‘heat or eat’ dilemma. Such 
compromises can lead to cold exposure or poor 
nutrition and therefore negatively impact 
health and well-being [13].

Keeping warm at home during winter in Wales
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The Welsh Government ‘satisfactory heating regime’ currently specifies minimum indoor 
temperatures for older adults and those with disabilities and other households (see Box 2; 
[9]). The satisfactory heating regime is similar to indoor temperature recommendations of the 
World Health Organization and UK Health and Security Agency, which stipulate that a minimum 
threshold of 18°C might be appropriate [8,14,15].  

Box 2: Welsh Government ‘satisfactory heating regime’ 

The Welsh Government satisfactory heating regime specifies:

•	 23.0°C in the living room and 18.0°C in other rooms achieved for 16 hours in a 24-hour 
period in households with older or disabled people. 

•	 21.0°C in the living room and 18.0°C in other rooms for nine hours in every 24-
hour period on weekdays, and 16 hours in a 24-hour period on weekends for other 
households.

There are many factors that can influence a household’s vulnerability to living in a cold home, 
including societal factors (e.g. the rising cost of living), property factors (e.g. energy efficiency) 
and personal factors (e.g. age) [16]. Living in a cold home can pose a significant risk to occupants’ 
health and well-being. Cold homes can cause or worsen health conditions such as heart attacks, 
strokes, bronchitis, and asthma [10,17,18]. In England and Wales in 2022, cold homes were 
estimated to have caused 4,020 excess winter deaths [19]. Residing in a cold home can also harm 
mental well-being, especially for those with pre-existing mental health concerns or in those who 
have moved from an adequately warm home to a cold home [9]. 

The health impacts of cold homes can also impact an individuals’ ability to work, increase the risk 
of fuel poverty and negatively affect the regional economy [10,20]. Cold homes also can have 
broader negative implications for communities and society including increased spending and 
resource usage within the healthcare system [10,21].  

About this report
This report presents findings from the Housing Warmth Survey (Wales), a longitudinal household 
survey undertaken in two winter periods: January to March 2022 and January to March 2023. 
The report provides insight into household heating behaviours and health and well-being in a 
sample of residents in Wales. 

Findings use a sub-sample of 507 residents in Wales aged 18 years and older who completed 
both survey waves. As research identifies older age as a risk factor for experiencing the health 
impacts of cold homes, the survey included a sample boost of older adults (aged 65 years and 
above). As a result, findings are not representative of the Welsh population. 

Keeping warm at home during winter in Wales
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Methods 
The Housing Warmth Survey (Wales) was conducted in two waves during the winter periods 
(January to March) in 2022 (wave one) and 2023 (wave two). The survey was designed to 
understand the heating regimes implemented in homes across Wales during winter and to 
explore relationships with thermal comfort, safety, health and well-being. Participants were 
invited to take part by computer assisted telephone interviewing or online. A professional 
market research company was commissioned to undertake data collection. Full study 
methodology is provided in Appendix 1.

In total, 2,290 adults participated in wave one. In recognition of the evidence on the increased 
vulnerability of older adults and cold homes [14, 15], this sample was inclusive of a deliberate 
boost of 500 adults aged 65 years and over. Of 979 respondents who gave consent in wave one 
to be contacted for follow-up, 516 (53%) completed the wave two survey. Nine individuals who 
had moved home since wave one were excluded due to the influence that dwelling features 
have upon the thermal environment of the home, resulting in a final sample for analysis of 507 
(507 telephone, 2022; 375 telephone, 132 online, 2023). 

The survey questionnaires were repeated across survey waves to enable comparison across 
timepoints. Survey questions used in this report are shown in Appendix Table A2. All questions 
were self-reported. 

Data analysis used SPSS version 29. Descriptive statistics were used to calculate sample 
characteristics (gender, age, income, rurality and deprivation; Appendix Table A1). Sample sizes 
varied by question (Appendix Tables A3 – A9). Analyses of statistical differences between survey 
waves used paired-sample t-tests or McNemar’s test. Presented results are unweighted and 
therefore not representative of the Welsh population. The demographics for the sample used in 
analysis are shown in Box 3. 

Ethical approval was granted by Bangor University Healthcare and Medical Sciences Academic 
Ethics Committee (references: 2021-17050 [wave one] and 2022-17239 [wave two]).  

Box 3: Overview of sample demographics used in this report 

Over half of the sample (51.6%) reported their gender as female. At wave one (2022) the 
majority were aged 60 years or over (80.5%) with around a third (31.0%) categorised as 
low‑income (reporting a household income of less than £20,000 a year). Nearly six in 10 
(59.2%) resided in an urban location, with over half of the sample (52.0%) living in the least 
two deprived deprivation quintiles (see Appendix Table A1).

Keeping warm at home during winter in Wales
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Findings 
Room thermostat temperature settings (n=357)
Participants were asked what temperature their room thermostat 
was typically set to heat their home in winter. Temperatures in 
Fahrenheit were converted to Celsius

The mean reported thermostat settings decreased significantly 
from 19.9°C (Standard Deviation [SD] 2.17) in 2022 to 19.3°C (SD 
2.03) in 2023 (p<0.001; Figure 1; Appendix Table A3). 

Figure 1: Mean room thermostat temperature settings in 2022 and 2023

Weekday (n=461) and weekend (n=456) heating hours 
Participants were asked on a typical weekday/weekend in winter what times of day they/their 
household had their heating on

There was a non-significant reduction in mean daily heating hours from 2022 to 2023 across 
weekdays (10.2 hours to 9.8 hours respectively) and weekends (10.6 hours to 10.2 hours 
respectively; Appendix Table A3). 

Heating the whole home (n=504)
Participants were asked if during winter they or their household heat their whole home 

There was a non-significant reduction in the proportion of participants who reported heating 
the whole home across survey waves from 71.2% in 2022 to 68.8% in 2023 (Appendix Table A4).

Mean room 
thermostat settings 

reduced from  
19.9°C to 19.3°C

19.9°C
Reported mean 

setting

2022

19.3°C
Reported mean 
setting

2023
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Heating only selected rooms in the home (n=90)
Participants who responded that they didn’t heat their whole home were asked which rooms of 
their home they heat 

Of individuals that did not heat their entire home there was no significant change in the rooms 
heated at home across waves (Appendix Table A4).

Initial behavioural responses when feeling cold at home (n=499)
Participants were asked which warming behaviour they usually do first when they feel cold in 
their home 

Across both survey waves the most popular first response to 
feeling cold was to put on extra clothes, the proportion of which 
increased from 43.7% in 2022 to 48.3% in 2023. However, this was 
non-significant (Figure 2; Appendix Table A5). 

There was a significant reduction in the proportion reporting 
that their first response to feeling cold was to turn their heating 
temperature up across study waves (17.2% vs 10.2%; p<0.001; 
Figure 2; Appendix Table A5). Despite an increase in those reporting that their first response 
to feeling cold was to turn on the heating (10.6% vs 12.6%; p=0.326), this change was non-
significant.

There were no other significant changes in the first response to feeling cold across study waves 
(see Appendix Table A5). 

Figure 2: Proportion of respondents reporting this action as the first they take 
when feeling cold at home across study waves. 

Put on extra clothes

43.7%
2022  

48.3%
2023 

Use a blanket

16.8%
2022  

17.8%
2023 

 Turn on heating

10.6%
2022  

12.6%
2023 

Hot water bottle

2.4%
2022  

2.8%
2023 

Turn the heating 
temperature up

17.2%
2022  

10.2%
2023 

The proportion 
reporting that they 

turned up their 
heating temperature 
when cold decreased
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Thermal comfort in the main living area (n=504)
Participants were asked if in winter they were able to keep 
comfortably warm in their main living area 

Most respondents were able to achieve thermal comfort (e.g. 
satisfaction with the current environment [22]) in the main living 
area. However, levels of thermal comfort significantly decreased 
across study waves from 94.0% in 2022 to 89.5% in 2023 (p=0.004, 
Appendix Table A5). 

Minimum temperatures for comfort and safety in generally 
healthy (n=382) and vulnerable people (n=378)
Participants were asked what minimum temperature they thought homes should be heated to in 
winter to keep generally healthy people and more vulnerable people (e.g. older people or people 
with long-term health conditions) comfortable and safe at home. Temperatures in Fahrenheit 
were converted to Celsius 

The mean temperature that respondents thought homes should be heated to for vulnerable 
people was higher than the temperature for generally healthy people across both survey waves 
(Figure 3; Appendix Table A6). 

The mean minimum temperature that respondents felt would keep 
generally healthy adults comfortable and safe at home significantly 
reduced from 19.2°C (SD 2.18°C) in 2022 to 18.9°C (SD 2.02°C) in 
2023 (p=0.006; Figure 3; Appendix Table A6). 

The mean minimum temperature respondents felt would keep 
vulnerable people comfortable and safe at home also significantly 
reduced from 21.4°C (SD 2.54°C) in 2022 to 21.1°C (SD 2.46°C) in 
2023 (p=0.009; Figure 3; Appendix Table A6). 

Figure 3: The reported mean minimum temperature for comfort and safety for 
general populations or those vulnerable, across 2022 and 2023. 

The proportion 
reporting they were 
comfortably warm at 

home reduced 

The mean minimum 
temperatures 

that respondents 
thought would 

keep individuals 
comfortable and safe 

at home reduced 

21.4°C
Reported mean minimum temperature 

for vulnerable people

19.2°C
Reported mean minimum temperature 

for generally healthy people

2022

21.1°C
Reported mean minimum temperature 
for vulnerable people

18.9°C
Reported mean minimum temperature 
for generally healthy people

2023
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Stress or anxiety about the costs of heating the home (n=502)
Participants were asked about their feelings of stress or anxiety 
over the cost of heating their home in the past three months. 
Those who responded any frequency of anxiety were categorised 
as having stress or anxiety. Those reporting stress or anxiety were 
then asked if they were a little or very stressed or anxious, or 
somewhere in-between

There was a significant increase in the proportion reporting that in the last three months they 
were stressed or anxious about the cost of heating their home; 57.2% (n=287) in 2022 and 66.5% 
(n=334) in 2023 (p<0.001; Figure 4; Appendix Table A7).

Of those reporting stress or anxiety over the cost of heating their home, only the proportion 
reporting that they were ‘a little’ stressed or anxious increased from 2022 to 2023. There was 
no increase in those reporting they were ‘very’ stressed or anxious or ‘somewhere in between’ 
(Appendix Table A8). 

Figure 4: Proportion of respondents reporting that they felt stressed or anxious 
about heating costs in the last three months

The proportion 
reporting stress or 
anxiety about the 

costs of heating their 
home increased 

2022 2023

57.2%

66.5%
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Mental well-being (SWEMWBS; n=457)
Participants were asked about their mental well-being using the 7-item Short Warwick-
Edinburgh Mental Wellbeing Scale (SWEMWBS; see Box 4)

There was a non-significant decrease in mean scores for mental well-being across study waves 
from 24.7 (SD 4.38) in 2022 to 24.4 (SD 4.62) in 2023 (p=0.189; Appendix Table A9). 

Box 4: Scoring SWEMWBS

SWEMWBS comprises of 7-items, of which responses to each item are scored from 1 (none 
of the time) to 5 (all of the time; see Appendix Table A2). These scores are then summed to 
provide an overall raw score, which is then transformed according to established guidelines 
[23]. Scores can range from 7 to 35 with lower scores indicating lower mental well-being. 
Here, scores have not been categorised into a measure of low mental well-being, instead the 
mean SWEMWBS scores across study waves have been reported.  
 
SWEMWBS© NHS Health Scotland, University of Warwick and University of Edinburgh, 2008, 
all rights reserved.

Cutting or reducing meals due to the cost of heating the home 
(n=504)
Participants were asked if in the last three months, they had ever cut the size of their meals or 
skipped meals because of the cost of heating their home

There was a non-significant increase in the proportion of respondents cutting the size of their 
meal or skipping meals in the last three months due to heating costs, with 9.1% reporting such 
behaviour in 2022 and 11.3% in 2023 (p=0.161; Appendix Table A7).

Keeping warm at home during winter in Wales
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Discussion
This report explores changes in heating behaviours, coping strategies, and well-being from 
winter 2022 to winter 2023 in a non-representative sample of residents in Wales. Our results 
indicate changes in behaviour relating to heating the home, thermal comfort and stress and 
anxiety around the costs of heating the home. These findings add to a growing body of evidence 
exploring the change in household heating behaviours since the start of the cost of living 
crisis. The findings are important for understanding household heating behaviours and coping 
strategies, as they identify a change towards reduced heating levels (i.e. lower temperatures) 
and durations (i.e. fewer hours) of heating use.  

Despite average colder outdoor temperatures in winter in Wales (1st December to 28th 
February) in 2023 compared to 2022 (4.7°C vs 5.9°C respectively; [24]), households in this sample 
self-reported their mean room thermostat temperature was significantly lower in winter 2023 
(compared to 2022). However, the mean temperature across both time points remained above 
the current Welsh Government recommended minimum temperature for a satisfactory heating 
regime in general populations for rooms in the house other than the living room (see Box 2; [8]). 

Other research in Great Britain has identified a widespread reduction in room thermostat settings, 
with one study finding thermostat settings were approximately 1°C lower during the cost of living 
crisis [25]. Other research in the UK has shown a significant reduction in thermostat setpoints 
from winter 2020/21 to winter 2022/23. The proportion of households reporting a setpoint lower 
than 18°C increased from 6.7% to 15.2% [26]. However, the clear reduction in indoor thermostat 
settings across studies cannot always be directly attributed to the cost of living crisis. 

In general, British households consumed 8.4% less 
electricity and 10.8% less gas between October 2022 and 
March 2023 compared to the previous winter period [27]. 
Energy consumption was not directly measured in the 
present study, but there was a significant reduction across 
study waves in the proportion reporting that their first 
response to feeling cold was to turn the heating 
temperature up. Applying lower temperature settings is a 
cost saving behaviour [5,6]. 

In winter 2022/23, British householders reported putting 
more effort into saving energy than they had prior to the 
rising cost of living [25]. Other energy-saving actions can 
include keeping curtains closed, wearing more clothes, and 
using an electric blanket [25]. However, these behaviours 
are not new. Research in Wales prior to the cost of living 

crisis found that individuals used a range of coping strategies to stay warm including strategies 
to heat the person and not the home (e.g. using a hot water bottle/blankets) or an avoidance of 
turning up heating settings [28]. Although respondents in this sample reported such common 
coping strategies, there was no significant change in the proportion reporting their use of these 
as a first action in response to feeling cold across study waves.  

Keeping warm at home during winter in Wales
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There was a small but non-significant reduction found in heating hours (midweek, weekend). 
Heating hours can be linked to occupancy (e.g. young children [29] and disability [30]) and 
dwelling type/structure [30]. However, due to our sample being unrepresentative of the Welsh 
population, with the majority over 60 years of age, we did not analyse the change in heating 
hours by participant demographics. Furthermore, we found a non-significant reduction across 
study waves in the proportion reporting they heat their whole home. In Great Britain, 52.1% of 
householders reported that during winter 2022/23 they did not usually heat the whole home, 
compared to 35.5% before the rising cost of living [25]. Variations in temperature across rooms 
in the home has been found to have a direct impact on the use of household space, with cold 
rooms the least likely to be used during cold weather [28].

A non-significant increase in the proportion reporting they cut the size of or skipped meals 
because of the cost of heating their home was identified. The ‘heat or eat’ dilemma is a potential 
budgetary trade-off between food consumption and heating a home [31,32]. In October 2023, 
almost six million low-income UK households reduced, skipped or went without meals in the 
previous 30 days [33]. Poor nutrition from an unbalanced diet can lead to impaired physical 
abilities or development, or poor cognitive function [34]. Residing in a cold home is also linked 
to poor physical health outcomes [35]. Further research is therefore needed to examine the 
impact of the cost of living crisis on the heat or eat dilemma. Research should also seek to 
understand other cold coping strategies which are defined as ‘risky’ (e.g. energy rationing or 
self-disconnection) due to their potential negative impacts on health and well-being. 

Here, there was a reduction in the proportion reporting thermal comfort (satisfaction with the 
thermal environment [22]), measured here as the ability to keep comfortably warm in the main 
living area. Thermal comfort is a highly subjective measure [36], influenced by individual (e.g. 
age, health status) and physical (e.g. air temperature) factors [37]. This finding is particularly 
interesting given the significant reduction across study waves in the mean temperature room 
thermostats were set to heat the home. 

A lack of thermal comfort is linked 
to poorer well-being [25, 38], and 
residing in a cold home has been 
shown to be detrimental to mental 
and physical health particularly 
in those with pre-existing health 
conditions [9, 35]. Despite a reduction 
in thermal comfort, we did not 
identify a significant change in mean 
mental well-being (SWEMWBS) scores 
across survey waves. Instead, we 
found an increase in the proportion 
reporting stress or anxiety about 
the costs of heating their home. Unaffordable energy has been linked to increased risk of 
anxiety or depression [39], and a greater frequency of financial difficulty (stress relating to fuel 
payments) has been linked to worsening mental health [40]. Persistent worry about debt and 
the affordability of heating are mental health stressors [41]. 

Keeping warm at home during winter in Wales
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The full extent of the current cost of living crisis on mental well-being is still being identified. 
To further explore and understand the complexity between household heating and well-being 
during the cost of living, in-depth qualitative insights would be beneficial [42]. Further research 
is also required into the impact that living in cold homes has on mental health and well-being 
[35]. Such understanding is important given the demand on healthcare services that lower 
mental well-being presents [43], and its wider economic and social costs [9] including unstable 
employment [44]. As such, further research is needed to explore the complex relationship 
between home heating and well-being, using larger and representative samples. 

There was a significant reduction across study waves in the mean temperature that respondents 
thought homes should be heated to in winter to keep people comfortable and safe. Mean 
temperatures for vulnerable people (e.g. older people or people with long-term health 
conditions) across both survey waves were both below the Welsh Government satisfactory 
heating regime for vulnerable individuals (21.4°C in 2022 and 21.1°C in 2023 vs a threshold 
of 23.0°C in the living room). The mean temperature for generally healthy populations was 
also below the recommended temperature for living rooms (19.2°C in 2022,18.9°C in 2023 
vs a threshold of 21.0°C in the living room; see Box 2). There is a recognised need for further 
research to explore appropriate temperature thresholds for overall health and well-being in 
a range of population groups [35]. Such an understanding will be of use to a wide audience 
including policy makers, researchers, and those with a broader commitment to housing and 
health. 
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Strengths and limitations 
This study used a longitudinal design with repeated measures. The findings add to the evidence 
base on heating regimes in homes in Wales during a time of increased energy and living costs 
[16]. Knowledge of these issues can help to inform sustainable and equitable responses to rising 
costs of living and future financial shocks and can inform policy to protect those who are most 
vulnerable to living in cold homes.

Only 49% of those who took part in wave one gave permission to be re-contacted, of whom 
47% declined to participate in wave two (a response rate of 53%). As such, the sample used for 
analysis corresponds to 22.1% of the original wave one sample (n=507/2,290; see methods and 
Appendix Table A1). We were unable to record reasons for declining to participate in wave 2 and 
self-selection to participate may have resulted in study bias. Furthermore, some individuals had 
a change in study method (telephone or online) between waves, as individuals completed wave 
two using their preferred study method. 

The study population used for analysis is not representative of the Welsh population, with eight 
in ten respondents aged 60 years and over. However, the findings provide insight into home 
heating behaviours among a particularly vulnerable population during a time of rising energy 
and living costs. Furthermore, four in ten (40.8%) respondents resided in rural communities. 
Many homes in rural areas use oil, liquid gas or coal as their primary heating source, which did 
not benefit from the original Ofgem price cap protections offered like residential mains gas and 
electricity.

All survey measures were self-reported and therefore subject to recall and reporting bias. Not 
all respondents had a room thermostat or digital temperature controller in their home and thus 
were unable to report thermostat settings, resulting in a smaller sample size for measures of 
change in these outcomes. The location of room thermostats can also vary across homes and 
respondents were not asked to report which room their thermostat was located in. 

SWEMWBS was used to assess changes in mental well-being between survey waves. However, 
the scale has been shown to have a ceiling effect in general population samples, thus possibly 
limiting the identification of changes amongst people experiencing better well-being [45]. 
However, to mitigate survey fatigue and ensure an appropriate length of survey, there was value 
in administering the SWEMWBS over the longer version of the scale.

Energy conservation messaging can have a measurable effect on people’s energy use [46–48]. 
It is possible that energy saving tips at the time of rising energy costs, such as turning down a 
thermostat, might have influenced the behaviours reported by the survey respondents. As such, 
we are unable to directly attribute change in outcomes studied directly to the cost of living 
crisis. 

Keeping warm at home during winter in Wales



17

References 
1.	 Institute for Government. Cost of living crisis. 2022. Available from: https://www.institute-

forgovernment.org.uk/explainers/cost-living-crisis, accessed 21/04/2022. 

2.	 Francis-Devine B, Harari D, Keep M, Bolton P, Barton C, Harker R, et al. Rising cost of living in 
the UK. London: House of Commons Library; 2024. Available from: https://commonslibrary.
parliament.uk/research-briefings/cbp-9428/, accessed 13/03/2024.

3.	 Office for National Statistics. Gross disposable household income. 2023. Available from: 
https://www.ons.gov.uk/economy/regionalaccounts/grossdisposablehouseholdincome#-
main, accessed 20/07/2023.

4.	 Office for National Statistics. Consumer price inflation; UK: February 2023. 2023. Available 
from: https://www.ons.gov.uk/economy/inflationandpriceindices/bulletins/consumerpricein-
flation/february2023, accessed 21/08/2023.

5.	 Office for National Statistics. CPI Index 04.5.2: GAS 2015=100. Consumer price inflation time 
series (MM23). 2023. Available from: https://www.ons.gov.uk/economy/inflationandpri-
ceindices/timeseries/d7du/mm23, accessed 21/07/2023.

6.	 Office for National Statistics. CPI Index 04.5.1: Electricity 2015=100. Consumer price inflation 
time series (MM23). 2023. Available from: https://www.ons.gov.uk/economy/inflationandpri-
ceindices/timeseries/d7dt/mm23, accessed 21/07/2023. 

7.	 Hills J. Getting the measure of fuel poverty: Final Report of the Fuel Poverty Review. CASE 
report 72. London: Department of Energy & Climate change. 2012. Available from: https://
www.gov.uk/government/publications/final-report-of-the-fuel-poverty-review, accessed 
12/03/2024.

8.	 Welsh Government. Tackling Fuel Poverty 2021 to 2035. 2021. Available from: https://gov.
wales/tackling-fuel-poverty-2021-2035-html, accessed 12/03/2024.

9.	 Clair A, Baker E. Cold homes and mental health harm: Evidence from the UK 
Household Longitudinal Study. Soc. Sci. Med. 2022;314:115461. doi.org/10.1016/j.
socscimed.2022.115461

10.	Lee A, Sinha I, Boyce T, Allen J, Goldblatt P. Fuel poverty, cold homes and health inequalities. 
London: Institute of Health Equity; 2022. Available from: https://www.instituteofhealthequi-
ty.org/resources-reports/fuel-poverty-cold-homes-and-health-inequalities-in-the-uk/read-
the-report.pdf, accessed 19/04/2023.

11.	Welsh Government. Fuel poverty modelled estimates for Wales (headline results): as at 
October 2021. 2022. Available from: https://www.gov.wales/fuel-poverty-modelled-esti-
mates-wales-headline-results-october-2021-html, accessed 12/03/24. 

12.	National Energy Action. Fuel Poverty in Wales. Available from: https://www.nea.org.uk/fu-
el-poverty-map/fuel-poverty-in-wales/#:~:text=According%20to%20the%20Welsh%20Gov-
ernment%E2%80%99s%20latest%20estimates%2C%20up,were%20estimated%20to%20
be%20in%20severe%20fuel%20poverty, accessed 13/03/2023.

13.	Burlinson A, Davillas A, Law C. Pay (for it) as you go: Prepaid energy meters and the heat-or-
eat dilemma. Soc. Sci. Med. 2022;315:115498. doi.org/10.1016/j.socscimed.2022.115498 

14.	World Health Organization. WHO Housing and health guidelines. Geneva: World 
Health Organization; 2018.  Available from: https://www.who.int/publications/i/
item/9789241550376, accessed 12/03/2024.

Keeping warm at home during winter in Wales

https://www.instituteforgovernment.org.uk/explainers/cost-living-crisis
https://www.instituteforgovernment.org.uk/explainers/cost-living-crisis
https://commonslibrary.parliament.uk/research-briefings/cbp-9428/
https://commonslibrary.parliament.uk/research-briefings/cbp-9428/
https://www.ons.gov.uk/economy/inflationandpriceindices/bulletins/consumerpriceinflation/february2023
https://www.ons.gov.uk/economy/inflationandpriceindices/bulletins/consumerpriceinflation/february2023
https://www.ons.gov.uk/economy/inflationandpriceindices/timeseries/d7du/mm23
https://www.ons.gov.uk/economy/inflationandpriceindices/timeseries/d7du/mm23
https://www.ons.gov.uk/economy/inflationandpriceindices/timeseries/d7dt/mm23
https://www.ons.gov.uk/economy/inflationandpriceindices/timeseries/d7dt/mm23
https://www.gov.uk/government/publications/final-report-of-the-fuel-poverty-review
https://www.gov.uk/government/publications/final-report-of-the-fuel-poverty-review
https://gov.wales/tackling-fuel-poverty-2021-2035-html
https://gov.wales/tackling-fuel-poverty-2021-2035-html
http://doi.org/10.1016/j.socscimed.2022.115461
http://doi.org/10.1016/j.socscimed.2022.115461
https://www.instituteofhealthequity.org/resources-reports/fuel-poverty-cold-homes-and-health-inequalities-in-the-uk/read-the-report.pdf
https://www.instituteofhealthequity.org/resources-reports/fuel-poverty-cold-homes-and-health-inequalities-in-the-uk/read-the-report.pdf
https://www.instituteofhealthequity.org/resources-reports/fuel-poverty-cold-homes-and-health-inequalities-in-the-uk/read-the-report.pdf
https://www.gov.wales/fuel-poverty-modelled-estimates-wales-headline-results-october-2021-html
https://www.gov.wales/fuel-poverty-modelled-estimates-wales-headline-results-october-2021-html
http://doi.org/10.1016/j.socscimed.2022.115498
https://www.who.int/publications/i/item/9789241550376
https://www.who.int/publications/i/item/9789241550376


18

15.	UK Health Security Agency. The Cold Weather Plan for England: Protecting health and reduc-
ing harm from cold weather. 2022. Available from: https://webarchive.nationalarchives.gov.
uk/ukgwa/20230418173952/https:/www.gov.uk/government/publications/cold-weather-
plan-cwp-for-england, accessed 15/06/2023. 

16.	Hill R, Griffiths D, Janssen H, Ford K, Carella N, Gascoyne B and Azam S (2024) Cold homes 
in Wales: Is the satisfactory heating regime appropriate for health and well-being? Cardiff: 
Public Health Wales NHS Trust; In press.  

17.	Marmot Review Team. The health impacts of cold homes and fuel poverty. London: Friends 
of the Earth, Marmot Review Team; 2011. Available from: https://www.instituteofheal-
thequity.org/resources-reports/the-health-impacts-of-cold-homes-and-fuel-poverty/the-
health-impacts-of-cold-homes-and-fuel-poverty.pdf, accessed 20/04/2023.  

18.	Song X, Wang S, Hu Y, Yue M, Zhang T, Liu Y, et al. Impact of ambient temperature on morbid-
ity and mortality: An overview of reviews. Sci. Total Env. 2017;586:241–54. doi.org/10.1016/j.
scitotenv.2017.01.212 

19.	National Energy Action. Fuel poverty charity reveals 45 people per day die from cold homes. 
2023. Available from: https://www.nea.org.uk/news/fuel-poverty-charity-reveals-45-peopl
e-per-day-die-from-cold-homes/#:~:text=Fuel%20poverty%20charity%20National%20En-
ergy%20Action%20has%20said%20that%20up,England%20and%20three%20in%20Wales, 
accessed 25/07/2023.

20.	Thomson H, Thomas S, Sellstrom E, Petticrew M. Housing improvements for health and 
associated socio-economic outcomes. Cochrane Database Syst. Rev. 2013;(2):1–372. doi.
org/10.1002/14651858.CD008657.pub2

21.	Thorstensen-Woll C, Buck D, Naylor C. Homes, health and COVID-19: How poor-quality 
homes have contributed to the pandemic. London: Centre for Ageing Better. 2020. Available 
from: Homes-health-and-COV19-poor-quality-homes.pdf (ageing-better.org.uk), accessed 
05/05/2023.

22.	Fanger PO. Thermal comfort: analysis and applications in environmental engineering. Copen-
hagen: Danish Technical Press; 1970. 

23.	NHS Health Scotland, University of Warwick and University of Edinburgh. Short Warwick 
Edinburgh Mental Wellbeing Scale (SWEMWBS)© all rights reserved. 2008. Available from: 
Short Warwick-Edinburgh Mental Wellbeing Scale (SWEMWBS) (corc.uk.net), accessed 
12/03/2024.

24.	Met Office National Climate Information Centre. Monthly, seasonal and annual mean air 
temperature for Wales. 2023. Available from: https://www.metoffice.gov.uk/pub/data/
weather/uk/climate/datasets/Tmean/date/Wales.txt, accessed 09/06/2023.

25.	Huebner GM, Hanmer C, Zapata-Webborn E, Pullinger M, Mckenna J, Few J, et al. Self-re-
ported energy use behaviour changed significantly during the cost-of-living crisis in winter 
2022/23: insights from cross-sectional and longitudinal surveys in Great Britain. Sci. Rep. 
2023;13:21683. doi.org/10.1038/s41598-023-48181-7

26.	Hanmer C, Zapata-Webborn E. Settling for colder homes as energy prices rise: evidence from 
4200 households in Great Britain. In: Lopes M, Matschoss K, Bouman T, editors. BEHAVE 2023 
the 7th European Conference on Behaviour Change for Energy Efficiency. 2023;432–43.

27.	Zapata-Webborn E, Hanmer C, Oreszczyn T, Huebner G, McKenna E, Few J, et al. Winter de-
mand falls as fuel bills rise: Understanding the energy impacts of the cost-of-living crisis on 
British households. Energy Build. 2024;305:113869. doi.org/10.1016/j.enbuild.2023.113869

Keeping warm at home during winter in Wales

https://webarchive.nationalarchives.gov.uk/ukgwa/20230418173952/https:/www.gov.uk/government/publications/cold-weather-plan-cwp-for-england
https://webarchive.nationalarchives.gov.uk/ukgwa/20230418173952/https:/www.gov.uk/government/publications/cold-weather-plan-cwp-for-england
https://webarchive.nationalarchives.gov.uk/ukgwa/20230418173952/https:/www.gov.uk/government/publications/cold-weather-plan-cwp-for-england
https://www.instituteofhealthequity.org/resources-reports/the-health-impacts-of-cold-homes-and-fuel-poverty/the-health-impacts-of-cold-homes-and-fuel-poverty.pdf
https://www.instituteofhealthequity.org/resources-reports/the-health-impacts-of-cold-homes-and-fuel-poverty/the-health-impacts-of-cold-homes-and-fuel-poverty.pdf
https://www.instituteofhealthequity.org/resources-reports/the-health-impacts-of-cold-homes-and-fuel-poverty/the-health-impacts-of-cold-homes-and-fuel-poverty.pdf
http://doi.org/10.1016/j.scitotenv.2017.01.212
http://doi.org/10.1016/j.scitotenv.2017.01.212
http://doi.org/10.1002/14651858.CD008657.pub2
http://doi.org/10.1002/14651858.CD008657.pub2
https://ageing-better.org.uk/sites/default/files/2021-08/Homes-health-and-COV19-poor-quality-homes.pdf
https://www.corc.uk.net/outcome-experience-measures/short-warwick-edinburgh-mental-wellbeing-scale-swemwbs/
https://www.metoffice.gov.uk/pub/data/weather/uk/climate/datasets/Tmean/date/Wales.txt
https://www.metoffice.gov.uk/pub/data/weather/uk/climate/datasets/Tmean/date/Wales.txt
http://doi.org/10.1038/s41598-023-48181-7
http://doi.org/10.1016/j.enbuild.2023.113869


19

28.	Grey CNB, Schmieder-Gaite T, Jiang S, Nascimento C, Poortinga W. Cold homes, fuel poverty 
and energy efficiency improvements: A longitudinal focus group approach. Indoor Built 
Environ. 2017;26(7):902–13. doi.org/10.1177/1420326x17703450

29.	Mohan G. The impact of household energy poverty on the mental health of parents of young 
children. J. Public Health. 2022;44(1):121–8. doi.org/10.1093/pubmed/fdaa260

30.	Department for Business Energy & Industrial Strategy. Energy Follow Up Survey: Heating 
patterns and occupancy. Final report. 2021. Available from: Energy Follow Up Survey: Heat-
ing patterns and occupancy (publishing.service.gov.uk), accessed 12/03/2024.

31.	Bhattacharya J, DeLeire T, Haider S, Currie J. Heat or eat? Cold-weather shocks and nutri-
tion in poor American families. Am. J. Public Health. 2003;93(7):1149–54. doi.org/10.2105/
ajph.93.7.1149

32.	Frank DA, Neault NB, Skalicky A, Cook JT, Wilson JD, Levenson S, et al. Heat or eat: the Low 
Income Home Energy Assistance Program and nutritional and health risks among children 
less than 3 years of age. Pediatrics. 2006;118(5):e1293–302. doi.org/10.1542/peds.2005-2943

33.	Stirling A, Johnson-Hunter M, Earwaker R. Autumn Statement 2023: Addressing an evolving 
crisis. Joseph Rowntree foundation. 2023. Available from: https://www.jrf.org.uk/cost-of-liv-
ing/autumn-statement-2023-addressing-an-evolving-crisis, accessed 15/02/2024. 

34.	Sharkey JR. Diet and health outcomes in vulnerable populations. Ann. N. Y. Acad. Sci. 
2008;1136(1):210–7. doi.org/10.1196/annals.1425.020

35.	Janssen H, Ford K, Gascoyne B, Hill R, Roberts M, Bellis MA, et al. Cold indoor temperatures 
and their association with health and well-being: a systematic literature review. Public 
Health. 2023;224:185–94. doi.org/10.1016/j.puhe.2023.09.006

36.	Tweed C, Dixon D, Hinton E, Bickerstaff K. Thermal comfort practices in the home and their 
impact on energy consumption. Architectural Engineering and Design Management. 2014; 
10(1–2):1–24. doi.org/10.1080/17452007.2013.837243

37.	Ormandy D, Ezratty V. Thermal Discomfort and Health: Protecting the Susceptible from Ex-
cess Cold and Excess Heat in Housing. Adv. Build. Energy Res. 2015;10(1):84–98. doi.org/10.1
080/17512549.2015.1014845

38.	Grey CNB, Jiang S, Nascimento C, Rodgers SE, Johnson R, Lyons RA, et al. The short-term 
health and psychosocial impacts of domestic energy efficiency investments in low-income ar-
eas: a controlled before and after study. BMC Public Health. 2017;17:1–10. doi.org/10.1186/
s12889-017-4075-4

39.	Bentley R, Daniel L, Li Y, Baker E, Li A. The effect of energy poverty on mental health, cardio-
vascular disease and respiratory health: a longitudinal analysis. Lancet Reg. Health West. Pac. 
2023;35:100734. doi.org/10.1016/j.lanwpc.2023.100734

40.	Curl A, Kearns A. Housing improvements, fuel payment difficulties and mental health in de-
prived communities. Int. J. Hous. Policy. 2016;17(3):417–43. doi.org/10.1080/14616718.2016.
1248526

41.	Liddell C, Guiney C. Living in a cold and damp home: frameworks for understanding impacts 
on mental well-being. Public Health. 2015;129(3):191–9. doi.org/10.1016/j.puhe.2014.11.007 

42.	Middlemiss L, Ambrose A, Simcock N, Martiskainen M, Sherif G. Fuel poverty in the cost 
of living crisis. Leeds: University of Leeds; 2022. Available from: https://eprints.whiterose.
ac.uk/192853/, accessed 31/10/2024.

Keeping warm at home during winter in Wales

http://doi.org/10.1177/1420326x17703450
http://doi.org/10.1093/pubmed/fdaa260
https://assets.publishing.service.gov.uk/media/61449c5e8fa8f503bc6658dd/efus-heating-patterns-occupancy.pdf
https://assets.publishing.service.gov.uk/media/61449c5e8fa8f503bc6658dd/efus-heating-patterns-occupancy.pdf
http://doi.org/10.2105/ajph.93.7.1149
http://doi.org/10.2105/ajph.93.7.1149
http://doi.org/10.1542/peds.2005-2943
https://www.jrf.org.uk/cost-of-living/autumn-statement-2023-addressing-an-evolving-crisis
https://www.jrf.org.uk/cost-of-living/autumn-statement-2023-addressing-an-evolving-crisis
http://doi.org/10.1196/annals.1425.020
http://doi.org/10.1016/j.puhe.2023.09.006
http://doi.org/10.1080/17452007.2013.837243
http://doi.org/10.1080/17512549.2015.1014845
http://doi.org/10.1080/17512549.2015.1014845
http://doi.org/10.1186/s12889-017-4075-4
http://doi.org/10.1186/s12889-017-4075-4
http://doi.org/10.1016/j.lanwpc.2023.100734
http://doi.org/10.1080/14616718.2016.1248526
http://doi.org/10.1080/14616718.2016.1248526
http://doi.org/10.1016/j.puhe.2014.11.007
https://eprints.whiterose.ac.uk/192853/
https://eprints.whiterose.ac.uk/192853/


20

43.	British Medical Association. Mental health pressures in England. 2023. Available from: 
https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce/pressures/men-
tal-health-pressures-data-analysis, accessed 23/08/2023.

44.	David F. Mental Health 2017: Implementing the Five Year Forward View. Prog. Neurol. 
Psychiatry. 2017;21(4):27–9. doi.org/10.1002/pnp.483

45.	Melin J, Lundin A, Johansson M. An off-target scale limits the utility of Short Warwick-Ed-
inburgh Mental Well-Being Scale (SWEMWBS) as a measure of well-being in public health 
surveys. Public Health. 2022;202:43–8. doi.org/10.1016/j.puhe.2021.10.009 

46.	Tseng YW, Yang JY, Lin ES, Chuang Y. Nudging Energy Conservation in University Housing: A 
Field Experiment in Taiwan. 2023. Available at: https://papers.ssrn.com/sol3/papers.cfm?ab-
stract_id=4868417, accessed 31/10/2024.

47.	Lu Y, Kua HW, Yu M, Ruan T. Paper or screen? Examining the effectiveness of messaging de-
livery means in promoting household energy conservation in China. Resour. Conserv. Recycl. 
2018;139:27–39. doi.org/10.1016/j.resconrec.2018.07.002

48.	Winett RA, Leckliter IN, Chinn DE, Stahl B, Love SQ. Effects of television modeling on res-
idential energy conservation. J. Appl. Behav. Anal. 1985;18(1):33–44. doi.org/10.1901/
jaba.1985.18-33.

 

Keeping warm at home during winter in Wales

https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce/pressures/mental-health-pressures-data-analysis
https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce/pressures/mental-health-pressures-data-analysis
http://doi.org/10.1002/pnp.483
http://doi.org/10.1016/j.puhe.2021.10.009
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4868417
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4868417
http://doi.org/10.1016/j.resconrec.2018.07.002
http://doi.org/10.1901/jaba.1985.18-33
http://doi.org/10.1901/jaba.1985.18-33


21

Appendix 1: Full methodology
Sampling, recruitment and data collection
All participants (residents in Wales, aged 18 years or older and able to consent to participation) 
in the wave one Housing Warmth Survey (Wales, winter 2022) were asked to consent to be 
recontacted for follow‑up research. All participants who provided permission to be recontacted 
(n=979) were contacted by either telephone (n=552) or by email (n=427), as per their recorded 
preference. Potential telephone participants were sent a text message prior to a call to inform 
them that they would be contacted. Participants were contacted in Welsh where this was stated 
as their language preference. 

Data collection was conducted by a professional market research company (MRC; M.E.L 
Research) between 26th January and 10th March 2023. While telephone interviews were sought 
wherever possible, an online survey method was offered to those who expressed a preference 
for email contact. Both telephone and online surveys were available in Welsh or English 
language. Calls were made all days of the week within reasonable hours, with up to five call 
attempts made. If the survey was not completed after five call or three email attempts, the 
participant was then contacted using the alternative survey method (online, telephone) where 
they had provided contact details.   

On contact, all participants were informed of information of the study including its aims 
and objectives, voluntary nature and contact details for the MRC, the research team and an 
independent contact for complaints. It was made clear to all participants that they were able 
to withdraw their personal contact information and consent to being contacted at any time. All 
participants were provided with information on appropriate national support services. 

Study questionnaire 
To enable comparison across timepoints, the wave 2 follow-up questionnaire repeated 
most measures from the wave one survey. Three new questions were added to confirm the 
respondents had not moved residence, to determine the energy performance certificate of the 
dwelling, and reflect the expanded winter payment programmes available in 2023. Table A2 
presents the questions used across survey waves for analysis in this report. 

Data analysis 
Data from waves one and two for participants were linked using a personal identifier code. 
Personal contact data (name, email, telephone) was held separately to survey data. Due to small 
numbers, age and income categories were collapsed. Table A2 presents the qualifying response 
used for each outcome studied and where applicable indicates any data coding. 
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Demographics

Table A1 Sample demographics at baseline in the Housing Warmth Survey (Wales, 
winter 2022) 

n %

Gender (n=506) Male 245 48.4

Female 261 51.6

Age group (years; n=507) 18 to 39 13 2.6

40 to 49 25 4.9

50 to 59 61 12.0

60 to 69 155 30.6

70 or older 253 49.9

Gross annual Income (n=377) Less than £9,999 26 6.9

£10,000 to 19,999 91 24.1

£20,000 to 29,999 83 22.0

£30,000 to 39,999 51 13.5

£40,000 to 49,999 43 11.4

More than £50,000 83 22.0

Rurality (n=507) Urban 300 59.2

Rural 207 40.8

Deprivation quintile (n=507) 1 (most deprived) 54 10.7

2 85 16.8

3 104 20.5

4 132 26.0

5 (least deprived) 132 26.0
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Table A2 Survey questions used for outcomes of interest with qualifying 
responses

Item
Question asked  
(response options)

Qualifying response/
data coding 

Room thermostat 
temperature settings 

In winter, what temperature is your room 
thermostat or digital temperature controller 
typically set to heat your home to? 

(°C or °F; I don’t know)

Temperatures in 
Fahrenheit converted 
to Celsius and rounded 
to two decimal places

Weekday heating 
hours 

On a typical weekday (Monday to Friday) in 
winter, what times of day do you and your 
household have your heating on?

(select all the times that apply: 12am to 11pm; 
Heating is on all the time; I don’t know)

Total hours summed

Weekend heating 
hours

On a typical weekend (Saturday to Sunday) 
in winter, what times of day do you and your 
household have your heating on? 

(select all the times that apply: 12am to 11pm; 
Heating is on all the time; I don’t know)

Total hours summed

Heating the whole 
home 

Do you and your household heat your whole 
home in winter? 

(Yes; No)

Yes

Heating selected 
rooms (Participants 
who reported they 
did not heat the 
whole home)

Which rooms do you heat in winter? select all 
that apply 

(Living room; Kitchen; Dining room; All 
bedrooms; Selected bedrooms; Bathroom(s); 
Hallway/landing; Other)

Behavioural 
responses to feeling 
cold at home 

When you feel cold in your home, which of the 
following do you usually do first? 

(Turn on the heating; Turn the heating 
temperature up; Put on extra clothes e.g. extra 
jumper; Put on outdoor clothing e.g. coat, gloves, 
hat; Use a hot water bottle; Use a blanket; I 
rarely or never feel cold at home; Other [please 
specify]; I don’t know)

Thermal comfort at 
home

In winter, are you able to keep comfortably 
warm in your main living area (the room in 
which you spend the most time)? 

(Yes; No; I don’t know)

Yes
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Item
Question asked  
(response options)

Qualifying response/
data coding 

Minimum 
temperatures for 
comfort and safety 

What minimum temperature do you think 
homes should be heated to in winter, to keep 
the following groups comfortable and safe?

•	 Generally healthy people

•	 More vulnerable people, for example, 
some older people or people with long-
term health conditions

(°C or °F; I don’t know)

Temperatures in 
Fahrenheit converted 
to Celsius and rounded 
to two decimal places

Stress or anxiety 
about the costs of 
heating the home

In the last 3 months, how often have you felt 
stressed or anxious about the cost of heating 
your home? 

(Not at all; Not often; Quite often; Very often)

Not often, quite often, 
or very often

Severity of stress or 
anxiety about the 
costs of heating the 
home 

Those reporting stress or anxiety (see above) 
were then asked:

•	 Thinking about the most recent time you 
felt stressed or anxious about the cost 
of heating your home, how would you 
describe the level of these feelings? 

(A little stressed or anxious; Very stressed or 
anxious; Somewhere in between)

Mental well-being 
(SWEMWBS)

The following are statements about feelings 
and thoughts. Please tell me which best 
describes your experience of each over the last 
2 weeks.

•	 I’ve been feeling optimistic about the 
future.

•	 I’ve been feeling useful.

•	 I’ve been feeling relaxed.

•	 I’ve been dealing with problems well.

•	 I’ve been thinking clearly.

•	 I’ve been feeling close to other people.

•	 I’ve been able to make up my own mind 
about things.

(None of the time; Rarely; Some of the time; 
Often; All of the time)

Items scored and 
scores converted from 
raw to metric in line 
with guidance [23]

Cutting or reducing 
meals due to the cost 
of heating the home 

In the last 3 months, have you ever cut the size 
of your meals or skipped meals because of the 
cost of heating your home? 

(Never; Only occasionally; Quite often; Very 
often)

Only occasionally, 
quite often, or very 
often
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Appendix 2: Results tables
Table A3 Changes in mean self-reported room thermostat temperatures and 
heating hours across waves, analysed using paired sample t-test

N
2022 

Mean (± SD)
2023 

Mean (± SD)
P

Mean room thermostat temperature (°C) 357 19.9 (± 2.17) 19.3 (± 2.03) <0.001

Mean weekday heating hours (Monday to Friday) 461 10.2 ± 6.77 9.8 ± 7.00 0.196

Mean weekend heating hours (Saturday to Sunday) 456 10.6 ± 6.82 10.2 ± 7.01 0.217

Note: SD = Standard deviation.

Table A4 Changes in the proportion reporting heating the whole home or selected 
rooms across waves, analysed using McNemar’s test

2022 2023

N n % n % χ2 P

Heat whole home 504 359 71.2 347 68.8 1.01 0.315

Living room 90 86 95.6 85 94.4 0.00 1.000

Kitchen 90 64 71.1 64 71.1 0.00 1.000

Bathroom(s) 90 59 65.6 62 68.9 0.00 0.648

Some bedrooms 90 54 60.0 59 65.6 0.59 0.441

Hallway/Landing 90 46 51.1 44 48.9 0.00 0.832

Dining 90 40 44.4 40 44.4 0.00 1.000

Note: Responses to options ’all bedrooms’ and ‘other’ are not presented here due to small 
numbers. 
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Table A5 Changes in the proportion reporting thermal comfort and the initial 
behavioural response when cold across waves, analysed using McNemar’s test

2022 2023

N n % n % Χ2 P

Thermal comfort 504 474 94.0 451 89.5 8.49 0.004

Put on extra clothes e.g. extra jumper 499 218 43.7 241 48.3 2.70 0.100

Use a blanket 499 84 16.8 89 17.8 0.18 0.675

Turn on the heating 499 53 10.6 63 12.6 0.96 0.326

Turn the heating temperature up 499 86 17.2 51 10.2 12.99 <0.001

I rarely or never feel cold at home 499 23 4.6 11 2.2 3.56 0.059

Use a hot water bottle 499 12 2.4 14 2.8 0.00 0.791

Other 499 19 3.8 22 4.4 0.13 0.719

Note: Responses to the option ‘put on outdoor clothing e.g. coat, gloves, hat’ are not presented 
here due to small numbers. 

Table A6 Changes in the perceived mean minimum indoor temperature (°C) for 
health and comfort in general and vulnerable populations across waves, analysed 
using paired sample t-test

N 2022 Mean (± SD) 2023 Mean (± SD)  P

Generally healthy people 382 19.2 (±2.18) 18.9 (±2.02) 0.006

Vulnerable people 378 21.4 (± 2.54) 21.1 (± 2.46) 0.009

Note: SD = Standard deviation.
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Table A7 Changes in the proportion reporting any stress or anxiety about home 
heating costs in the last three months and cutting or skipping meals across waves, 
analysed using McNemar’s test

2022 2023

N n % n % Χ2 P

Any stress or anxiety regarding home heating costs 502 287 57.2 334 66.5 18.08 <0.001

Cutting or skipping meals due to the cost of heating 504 46 9.1 57 11.3 1.96 0.161

Table A8 The severity of stress or anxiety about heating costs across waves

2022 2023

A little Somewhere 
in between

Very A little Somewhere 
in between

Very

N n % n % n % N n % n % n %

284 121 42.9 102 35.9 61 21.5 332 173 52.1 104 31.3 55 16.6

Table A9 Changes in mean mental well-being (SWEMWBS) score across waves, 
analysed using paired sample t-test

N 2022 Mean (± SD) 2023 Mean (± SD) P

Mental well-being score 457 24.7 (±4.38) 24.4 (±4.62) 0.189

Note: SD = Standard deviation.
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