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A B S T R A C T   

In this article we compare accidental dwelling fire injuries in Merseyside in the North West of England during 
(April 2020 to April 2021) and before (April 2019 to April 2020) COVID-19 restrictions. Overall, the number of 
accidental dwelling fire injuries, and the percentage of accidental dwelling fires resulting in injury had shown a 
slightly larger decrease during COVID-19 restrictions in Merseyside compared to the typical decrease between 
the preceding years. Comparing accidental fire injuries in the year before and during COVID-19 restrictions in 
Merseyside, there was a decrease in cooking and candle related fire injuries, and fewer slight burns injuries, and 
injuries associated with being overcome by smoke/toxic fumes during the COVID-19 restrictions. The COVID-19 
restrictions did not appear to have had a significant effect on proportions of fire injuries across areas with 
different levels of deprivation in Merseyside compared to the previous year.   

1. Introduction 

In England there was a five per cent decrease in accidental dwelling 
fire incidents during the COVID-19 restrictions (April 2020 to April 
2021) [1,2] compared with the previous year, down from 25,529 to 24, 
293 accidental dwelling fires, and a five percent decrease in non-fatal 
fire injures, down from 5154 to 4877 [3]. The UK Home Office com-
mented that the restrictions on life in the UK throughout the year ending 
March 2021 appeared to be associated with fewer dwelling fires, and 
suggested that this could be because with people at home more, acci-
dental dwelling fires were prevented before a call to a fire and rescue 
service was necessary [3]. 

The statistical analysis of accidental dwelling fire incident and injury 
data can inform fire prevention activities such as home fire safety checks 
or safe and well assessments which mitigate the risk of domestic fires 
among targeted high-risk categories such as older people ([4]; NFRS, 
2022; [5–7]). Home fire safety checks can reduce the likelihood of 
accidental dwelling fire injuries by informing householders regarding 
escape routes in the event of a fire, as well as checking or installing 
smoke detectors [8]. Home fire safety checks allow personalization of 
the fire risks for individuals and can add depth to home fire safety in-
terventions [6]. Higgins et al [9] commented upon the benefits of 

appropriate data analysis for informing fire prevention approaches. 
Taylor et al [10] stated that appropriately targeted fire prevention ap-
proaches can have a significant impact with regard to reducing the 
numbers of accidental dwelling fires and associated injuries. 

In order to examine the circumstances relating to accidental fire 
injuries before and during COVID-19 restrictions, different aspects of 
accidental dwelling fire injuries in the county of Merseyside in the North 
West of England were analysed. The analysis covered socio- 
demographic characteristics (age band and gender), the type of fire 
and the type of fire injury, the situational context (type of dwelling and 
level of area deprivation), and behavioural aspects (alcohol and drug 
use, attempting to fight the fire, and time of day). In particular the 
analysis involved examination of the distributions of accidental dwelling 
fire injuries by age bands and gender; the type of fire in which the 
accidental dwelling injury occurred; the type of accidental dwelling fire 
injury; the type of dwelling in which the accidental dwelling fire injury 
occurred; the level of deprivation of the area in which the accidental 
dwelling fire injury occurred; alcohol and drug related accidental 
dwelling fire injuries; injuries sustained by householders fighting the 
accidental dwelling fire; and the time of day during which the accidental 
dwelling fire injury occurred. In terms of lifestyle and behavioral 
changes during the COVID-19 restrictions in England, the total volume 

* Corresponding author. 
E-mail addresses: h.francis@ljmu.ac.uk (H. Francis), m.j.taylor@ljmu.ac.uk (M. Taylor), johnfielding@merseyfire.gov.uk (J. Fielding), garyoakford@merseyfire. 

gov.uk (G. Oakford), debbieappleton@merseyfire.gov.uk (D. Appleton).  

Contents lists available at ScienceDirect 

Fire Safety Journal 

journal homepage: www.elsevier.com/locate/firesaf 

https://doi.org/10.1016/j.firesaf.2023.104074 
Received 3 February 2022; Received in revised form 8 December 2023; Accepted 8 December 2023   

mailto:h.francis@ljmu.ac.uk
mailto:m.j.taylor@ljmu.ac.uk
mailto:johnfielding@merseyfire.gov.uk
mailto:garyoakford@merseyfire.gov.uk
mailto:garyoakford@merseyfire.gov.uk
mailto:debbieappleton@merseyfire.gov.uk
www.sciencedirect.com/science/journal/03797112
https://www.elsevier.com/locate/firesaf
https://doi.org/10.1016/j.firesaf.2023.104074
https://doi.org/10.1016/j.firesaf.2023.104074
https://doi.org/10.1016/j.firesaf.2023.104074
http://crossmark.crossref.org/dialog/?doi=10.1016/j.firesaf.2023.104074&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Fire Safety Journal 143 (2024) 104074

2

of duty-paid alcohol for the year was 1.2 % less than the year before. 
This is despite the closure of on-trade premises during the restrictions. 
However, off-trade volume sales of alcohol in England increased by 25 % 
during the COVID-19 restrictions compared to the previous year [11]. 
During the COVID-19 restrictions in England the percentage of those 
aged 16 and over who smoked decreased to 12.1 % compared to 13.5 % 
before the restrictions [12]. During the COVID-19 restrictions in En-
gland, there was increased home-cooking by individuals compared to 
the previous year [13]. During the COVID-19 restrictions, Merseyside 
Fire and Rescue Service conducted fewer home fire safety checks than it 
would normally undertake. It reviewed which individuals and groups it 
considered to be at an increased risk from accidental dwelling fire as a 
result of the COVID-19 pandemic. It decided to continue offering 
face-to-face home fire safety checks to people where the risk of acci-
dental dwelling fire was high, and gave staff suitable personal protective 
equipment (PPE) [2]. Other UK fire and rescue services provided some of 
their home fire safety advice and guidance by telephone, with doorstep 
delivery of smoke detectors to residents or their carers if required [14]. 
Home fire safety checks involve not only the fitting and maintenance of 
smoke detectors in the dwelling, but also fire safety advice concerning 
how to escape if a fire were to start. After the COVID-19 restrictions had 
ended, an online home fire safety check tool was made available to 
residents of the area concerned. Other fire prevention approaches used 
prior to and following the COVID-19 restrictions included community 
safety education events. Web-based and social media fire safety advice 
was also provided prior, during, and after the COVID-19 restrictions. 

The originality of the research reported in this paper is the detailed 
analysis of the distributions of accidental dwelling fire injuries before 
and during COVID-19 restrictions in the area covered by Merseyside Fire 
and Rescue Service in the North West of England. This is an important 
area of study, since analysis of the changes in the nature and distribution 
of fire injuries during lockdown restrictions can inform fire prevention 
activities for any future periods of restrictions. 

2. Literature review 

2.1. Fire injuries 

Numerous countries have promoted fire prevention and protection 
strategies underpinned by the statistical analysis of fire incident data, 
and the effectiveness of those measures have been verified through the 
collection of such data [15–17]. Previous research had drawn attention 
to the importance of determining potential influences on trends in fire 
incidence in relation to fire-related injury rates [18]. Previous research 
had also examined socio-demographic factors associated with accidental 
dwelling fire injuries including age, gender, and socioeconomic cir-
cumstances [19,20]. Previous studies had identified a link between 
deprivation and accidental dwelling fire injury risk level [21,22]. 
Snelling et al [19] commented that in the UK, burns incidence, mor-
tality, and complication rates have been shown to be directly correlated 
by gender and socioeconomic status. Smoker’s materials are a common 
source of ignition in accidental dwelling fires injuries [23,24]. Previous 
research had also examined behavioural factors associated with acci-
dental dwelling fire injury. The rate of serious fire injuries in England 
was four times higher where drugs or alcohol consumption was a 
contributory factor than where alcohol or drugs was not a factor [25]. 
Previous research had indicated the high costs of UK dwelling fire in-
juries such as smoke inhalation and burns injuries to the NHS [26,27]. 

In terms of the types of accidental dwelling fires resulting in injury, 
in England between April 2020 and March 2021 cooking appliances 
were by far the largest ignition category for accidental dwelling fires 
accounting for 46 % of such fires, 31 % were caused by “misuse of 
equipment or appliance”, and smoking materials accounted for 8 % of 
the accidental dwelling fires. The remaining 15 % of accidental dwelling 
fires involved faulty appliances and leads, and faulty fuel supplies. In 
terms of the situational context of accidental dwelling fire injuries, 

single household occupancy (as opposed to homes in multiple occu-
pancy) accidental dwelling fires accounted for 74% of non-fatal fire 
injuries during this period in England [28]. There were 4285 non-fatal 
injuries from accidental dwelling fires in England between April 2020 
and March 2021, including those who received first aid (1,362) and 
those who were advised to seek precautionary checks (1,250). Of the 
non-fatal accidental dwelling fire injuries requiring hospital treatment 
(1,673) the largest category of fire injury was “overcome by gas or 
smoke” (746; 45 %) followed by “burns” (401; 24 %) and “other 
breathing difficulties” (247; 15 %). All the other categories combined 
comprised the remaining 17% of accidental dwelling fire injuries [28]. 
Previous studies had indicated that carelessness when using ignition 
sources such as cooking, heating, and other domestics appliances, 
smoker’s materials, or candles can be a significant factor in accidental 
dwelling fire injuries [20,29–31]. Overall, careless use of cooking ap-
pliances was the main reason for accidental dwelling fire injuries, 
resulting from distraction or forgetfulness. 

2.2. COVID-19 restrictions 

The COVID-19 pandemic resulted in stay-at-home orders in 
numerous countries. The mobility of the general population was 
significantly reduced, with governments directing people to remain in-
doors unless absolutely necessary. For emergency services such as fire 
and rescue services, many of the factors concerning their deployment 
changed significantly [32–34]. The COVID-19 pandemic was a catalyst 
for many UK fire and rescue services for transformation, in terms of 
modernising some of their working practices to become more effective 
and efficient in the changed circumstances. UK fire and rescue services 
implemented operational changes, such as re-deploying staff, reducing 
community activity, and changing working practices [2]. During the 
COVID-19 pandemic, UK fire and rescue services did more than their 
‘business as usual’ activities. Additional COVID-19 pandemic work 
carried out by UK fire and rescue services included ambulance driving, 
delivering food to the vulnerable and personal protective equipment 
(PPE) to healthcare professionals. 

In England COVID-19 lockdown restrictions started at the end of 
March 2020, with the 2 m social distancing rule and some relaxation of 
restrictions (such as the re-opening of non-essential shops) starting in 
June 2020 and continuing during July and August 2020. New re-
strictions were then introduced in England in September and October 
2020 including a return to working from home. In early November 2020 
a second national lockdown came into force in England which ended in 
early December 2020. Restrictions were then gradually reduced during 
March to July 2021, with most legal limits on social contact removed in 
England in late July 2021 COVIDT [35]. 

UK fire and rescue services provided specific advice to householders 
during the COVID-19 restrictions in order to attempt to reduce acci-
dental dwelling fires and injuries [2,36,37]. This included advice 
regarding individuals potentially smoking more at home, cooking more 
at home, and using candles more at home. UK Home Office analyses 
weakly suggested that in England, the COVID-19 restrictions on life were 
associated with fewer accidental dwelling fires where the cause of the 
fire was the “misuse of equipment or appliance” or “cooking appliance” 
or “other electrical appliance” [28]. The presence of more working age 
adults in dwellings would potentially appear to have resulted in fewer 
accidental dwelling fire injuries since there would be more working age 
adults in such dwellings who could notice that an accidental fire might 
start or had started. 

3. Research method 

The research reported in this paper examined accidental dwelling 
fires injuries that occurred before (April 2019 to April 2020) and during 
(April 2020 to April 2021) COVID-19 restrictions in Merseyside in the 
North West of England. In order to examine changes in the nature and 
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distribution of accidental dwelling fire injuries before and during 
COVID-19 restrictions in a broader context, data for the years April 2015 
to April 2019 was also examined in order for the changes in the nature 
and distribution of fire injuries in the year before and year during 
COVID-19 restrictions to be examined in the context of longer term 
patterns and trends. 

The research examined socio-demographic characteristics (age band 
and gender), the type of fire and the type of fire injury, the situational 
context (type of dwelling and level of area deprivation), and behavioural 
aspects (alcohol and drug use, attempting to fight the fire, and time of 
day) related to accidental dwelling fire injuries. The research examined 
the distributions of accidental dwelling fire injuries by age bands and 
gender, the type of accidental dwelling fire in which the injury occurred, 
the type of accidental dwelling fire injury, the level of deprivation of the 
area in which the accidental dwelling fire injury occurred, the type of 
dwelling in which the accidental dwelling fire injury occurred, alcohol 
and drug related accidental dwelling fire injuries, injuries sustained by 
householders fighting the accidental dwelling fire, and the time of day 
during which the accidental dwelling fire injury occurred. 

Data that was recorded for accidental dwelling fire injuries by 

Merseyside Fire and Rescue Service during the period April 2019 to 
April 2021 for the Merseyside region was analysed in order to identify 
trends and patterns in order to attempt to understand the circumstances 
relating to such fire injuries. The data examined concerning accidental 
dwelling fire injuries was obtained from the UK Fire Incident Recording 
System, which is administered by the UK Home Office. In addition, data 
regarding English Indices of Multiple Deprivation deciles [38] was also 
utilised. The Index of Multiple Deprivation (IMD) decile scale ranges 
from 1 to 10, where 1 represents the most deprived 10 % of Lower Layer 
Super Output Areas (LSOAs) in England (LSOA, 2022). A Lower Layer 
Super Output Area represents a geographical area containing between 
1000 and 3000 individuals representing between 400 and 1200 
households. 

The research questions posed by the research concerned how COVID- 
19 restrictions affected:  

• The distributions of accidental dwelling fire injuries by age bands 
and gender  

• The type of fire in which the accidental dwelling fire injury occurred  
• The type of accidental dwelling fire injury 

Fig. 1. Accidental dwelling fire incidents between 2015 and 2021 in Merseyside UK.  

Fig. 2. Accidental dwelling fire injuries per year between 2015 and 2021 in Merseyside UK.  
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• The type of dwelling in which the accidental dwelling fire injury 
occurred  

• The level of deprivation of the area in which the accidental dwelling 
fire injury occurred  

• Alcohol and drug related accidental dwelling fire injuries  
• Injuries sustained by householders fighting the accidental dwelling 

fire  
• The time of day during which the accidental dwelling fire injury 

occurred 

These research questions are important as it necessary to understand 
how the restrictions associated with COVID-19 affected the patterns of 
accidental dwelling fire injuries in order to inform current and future 
fire prevention activities. Since such restrictions may occur again in the 
future, it is important to understand how such restrictions may affect the 
nature and distributions of fire injuries, and the circumstances of those 
likely to be most at risk of fire injury. The originality of the research 
reported in this paper is the detailed analysis of the circumstances of 
accidental dwelling fire injuries before and during COVID-19 re-
strictions in the area covered by a UK Fire and Rescue Service. 

4. Research results and discussion 

In order to examine changes in the nature and distribution of fire 
injuries before and during COVID-19 restrictions, it was first necessary 
to examine such in the context of the recent time period leading up to the 
restrictions. In this manner changes in the nature and distribution of fire 
injuries in the year before and year during COVID-19 restrictions can be 
examined in the context of longer term patterns and trends. Between 
2015 and 2021 accidental dwelling fire incidents in Merseyside had 
shown a steady reduction in numbers as shown in Fig. 1. 

Accidental dwelling fire incidents in Merseyside had shown a similar 
level of decrease during COVID-19 restrictions compared to the typical 
decrease between the preceding years as shown in Fig. 1. 

Accidental dwelling fire injuries in Merseyside had in comparison to 
the steady decrease in the number of accidental dwelling fire incidents 
between 2015 and 2021, shown a larger decrease during COVID-19 
restrictions compared to the typical decrease in the numbers of acci-
dental fire injuries between the preceding years as shown in Fig. 2. 

However, when years were broken down into months, it was clear 
that the number of fire injuries did not remain steadily in a negative 
trend while England went through its lockdown periods (see Fig. 3, in 
particular the line showing the second quarter of 2020, which 

Fig. 3. Accidental dwelling fire injuries per quarter between 2015 and 2021 in Merseyside UK.  

Fig. 4. Number of accidental dwelling fires and injuries per 100,000 population 2015 to 2021 in Merseyside UK.  
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approximately covers the start and end of the first lockdown). Indeed, 
the variability across each year prior to the COVID-19 restrictions did 
not disappear after the commencement of COVID-19 restrictions. 
Furthermore, there was not a statistically significant difference in the 
average monthly numbers of accidental dwelling fire injuries per year 
using paired T-tests between April 2019 to April 2020 and April 2020 to 
April 2021 (p = 0.2), or for the preceding years from 2015 to 2019. 

There was also likely some variability in the population of Mersey-
side when the national lockdowns were introduced and then lifted. Fig. 4 
shows the rate of accidental dwelling fire incidences and injuries per 
100,000 population in Merseyside UK. The incidence and injury rate 
appeared to plateau somewhat prior to the COVID-19 restrictions but a 
decline was becoming more evident in 2020/21. In 2021 the population 
of Merseyside was 1,423,300 [39]. 

The percentage of accidental dwelling fires resulting in injury in 
Merseyside showed a slightly larger decrease during COVID-19 re-
strictions compared to the preceding years as shown in Fig. 5. 

The observed trends of the slightly larger decreases in fire injuries, 
and in the percentage of accidental dwelling fires resulting in injury 

during COVID-19 restrictions compared to previous years might be 
linked to lockdown restrictions since by having working age adults 
spending more time at home, there would be more time available for 
cooking, meaning that the cooking activities might be less rushed [40], 
implying less risk of a cooking fire. In addition, in multi-adult house-
holds, more working age adults who could notice that an accidental fire 
might start or had started would be present. 

Distributions of fire injuries by age bands and gender. 
In terms of the distributions of accidental dwelling fire injuries by 

age band, slightly fewer children were injured in accidental dwelling 
fires in Merseyside during the COVID-19 restrictions (April 2020 to April 
2021) (14) compared to the previous year (16), there were also fewer 
injuries in the 35 to 39 and 65 to 69 age bands as shown in Fig. 6. 

The smaller number of children injured in accidental dwelling fires 
during the COVID-19 restrictions could be due to more working age 
adults being present in the home to supervise children, in multi-adult 
households. The decrease in fire injuries in the 35 to 39 age band 
could be due to more adults in this working age group being present in 
multi-adult households, who could notice that an accidental fire might 

Fig. 5. Percentage of accidental dwelling fires resulting in injury in Merseyside UK between 2015 and 2021.  

Fig. 6. Accidental dwelling fire injuries by age band before and during COVID-19 restrictions in Merseyside UK.  
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start, or had started. The reduction in fire injuries in the 65 to 69 age 
band could be due to more adults of working age being present in multi- 
generational households, where elderly people were better accompanied 
and taken care of by their relatives [41]. 

The numbers of both male and female accidental dwelling fire in-
juries in Merseyside decreased during COVID-19 restrictions (April 2020 
to April 2021) compared to the previous year. However, the ratio of 
male to female accidental dwelling fire injuries increased during the 
COVID-19 restrictions from 1.58 during 2019/2020 to 1.81 during 
2020/2021 as shown in Fig. 7. A paired T-test for the monthly ratios of 
male to female accidental dwelling fire injuries per year showed no 
statistically significant increase from 2019/2020 to 2020/2021 (p =
0.32). 

4.1. The type of fire in which the injury occurred 

There was a decrease in cooking and candle related accidental 
dwelling fire injuries in Merseyside during the COVID-19 restrictions 
(April 2020 to April 2021) compared to the previous year, and an 

increase in smoking related accidental dwelling fire injuries compared 
to the previous year as shown in Fig. 8. 

The decrease in cooking and candle related accidental dwelling fire 
injuries during the COVID-19 restrictions could be due to working age 
adults spending more time at home having more time available for 
cooking, meaning that cooking activities might be less rushed [40], 
implying less risk of a cooking fire. Cooking fires can result from even 
short distractions [42]. In addition, in multi-adult households, more 
working age adults who could notice that an accidental fire might start 
or had started from cooking or candle use would be present. 

4.2. The type of fire injury 

There were less accidental dwelling fire injuries overall in Mersey-
side during COVID-19 restrictions (April 2020 to April 2021) (73) 
compared to the previous year (96). In particular, there were fewer 
slight burns injuries, and fewer injuries associated with being overcome 
by smoke/toxic fumes as shown in Fig. 9. 

The fewer slight burns injuries, and fewer injuries associated with 

Fig. 7. Accidental dwelling fire injuries by gender before and during COVID-19 restrictions in Merseyside UK.  

Fig. 8. Type of fire in which injury occurred before and during COVID-19 restrictions in Merseyside UK.  
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being overcome by smoke/toxic fumes during the COVID-19 restrictions 
could be due to more working age adults being present in the home who 
could detect that a fire had started, or assist in evacuating the building in 
multi-adult households. 

4.3. The type of dwelling in which the fire injury occurred 

During the COVID-19 restrictions (April 2020 to April 2021) less 
accidental dwelling fires injuries occurred in single occupancy dwellings 
in Merseyside compared to the previous year as shown in Fig. 10. A 
single occupancy dwelling is a dwelling occupied by just one household. 
In dwellings in multiple occupation (shared housing) there may typi-
cally be more individuals living in smaller sized households comprising 
less adults who could notice that an accidental fire might start or had 
started. 

4.4. The level of deprivation of the area in which the fire injury occurred 

The COVID-19 restrictions did not appear to have had a significant 

effect on accidental dwelling fire injuries across areas with different 
levels of deprivation in Merseyside as shown in Fig. 11. A Two-way Chi- 
square analysis of the data yielded a p-value of 0.65, with a Pearson Chi- 
Square value of 5.95, and degrees of freedom df = 8. The significance 
level is 0.05, i.e., the threshold that the p-value must not exceed if the 
result is to be statistically significant, meaning that the differences in the 
numbers of accidental dwelling fire injuries across the IMD deciles could 
have occurred by chance. 

A limitation of the research regarding the Indices of Multiple 
Deprivation (IMD) decile analysis was that the IMD deciles data from the 
UK Office for National Statistics was only available at the Lower Layer 
Super Output Area (LSOA) level of geography, which meant that anal-
ysis could only be undertaken at that level of geographic granularity, 
where the IMD decile would represent the average level of deprivation 
for that area. There could, however, be variability in terms of depriva-
tion in each LSOA. 

Fig. 9. Type of fire injuries before and during COVID-19 restrictions in Merseyside UK.  

Fig. 10. Type of dwelling in which fire injuries occurred before and during COVID-19 restrictions in Merseyside UK.  
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4.5. Alcohol and drug related fire injuries 

There were fewer alcohol related accidental dwelling fire injuries in 
Merseyside during COVID-19 restrictions (April 2020 to April 2021) 
compared to the year before, however there was a small increase in drug 
related fire injuries during COVID-19 restrictions compared to the year 
before as shown in Fig. 12. 

The fewer alcohol related accidental dwelling fire injuries during 
COVID-19 restrictions might be due to more working age adults being 
present in the home who could detect that a fire had started, or assist in 
evacuating the building in multi-adult households. The reduction in 
alcohol related injuries could also be more indicative of responsible 
drinking. That is, moderately drinking a single type of beverage over a 
meal at home with family members, rather than drinking on an empty 
stomach with colleagues straight after work or going on a pub crawl 
with friends and mixing drinks and then coming home and starting an 
activity that involves a heat source. 

4.6. Injuries sustained by householders fighting the fire 

The ratio of male to females injured whilst fighting accidental 
dwelling fires in Merseyside increased during the COVID-19 restrictions 
from 1 to 1 in 2019/2020 to 4.5 to 1 in 2020/21 as shown in Fig. 13. 
However, there were only very low numbers of such injuries, and 
overall, the number of such injuries increased from just 10 to 11 from 
2019/2020 to 2020/2021. 

4.7. The time of day during which the fire injury occurred 

Overall, there were fewer accidental dwelling fire injuries in most 
time bands during the COVID-19 restrictions (April 2020 to April 2021) 
compared to the previous year in Merseyside, other than mainly late 
afternoon (15:00 to 17:00), early evening (20:00 to 21:00) and early in 
the morning (01:00 to 02:00, and 03:00 to 04:00) as shown in Fig. 14. 

The fewer accidental dwelling fire injuries in most time bands during 
the COVID-19 restrictions compared to the previous year could be due to 
more working age adults being present in the home who could detect 

Fig. 11. Number of fire injuries occurring in areas with different IMD deciles before and during COVID-19 restrictions in Merseyside UK.  

Fig. 12. Alcohol and drug related fire injuries before and during COVID-19 restrictions in Merseyside UK.  
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that a fire had started, or assist in evacuating the building in multi-adult 
households. The late afternoon (15:00 to 17:00) would be a time when 
cooking was more likely to occur, and early in the morning (01:00 to 
02:00, and 03:00 to 04:00) householders would be asleep, so the ad-
vantages of having more working age adults present to detect a fire 
would be diminished in a multi-adult households. The very different and 
irregular profile of differences between 17.00 and 21.00 might be 
explained by people cooking at different times during Covid restrictions. 
Typical working hours of 09:00 to 17:00 would mean that cooking at 
17:00 would normally be less likely amongst working-age adults due to 
the travel time required to return home before cooking, with cooking 
times pre-lockdown more likely at 18:00 or 19:00 as indicated in Fig. 14. 
The higher number of fire injuries at 21:00 during lockdown might be 
due to individuals cooking a late supper at that time in addition to an 
earlier meal at 17:00. 

Overall, the number of accidental dwelling fire injuries in Merseyside 
had shown a slightly larger decrease during COVID-19 restrictions (April 
2020 to April 2021) compared to the typical decrease between the 
preceding years. During COVID-19 restrictions, compared to the 

previous year in Merseyside, there was a decrease in cooking and candle 
related fire injuries, and fewer slight burns injuries, and injuries asso-
ciated with individuals being overcome by smoke/toxic fumes. The 
COVID-19 restrictions did not appear to have had a significant effect on 
the proportions of fire injuries across areas with different levels of 
deprivation in Merseyside compared to the previous year. 

5. Research limitations 

A limitation of the research undertaken concerned potential limita-
tions regarding the generalizability of the research findings to other UK 
fire and rescue services and beyond, since the geographical area covered 
by Merseyside Fire and Rescue Service included some of the most 
deprived areas in England. In addition, the Indices of Multiple Depri-
vation (IMD) decile level data from the UK Office for National Statistics 
was only available at the Lower Layer Super Output Area level of ge-
ography. Also, data concerning the composition of households (number 
of residents per household, gender and age mixes) was not available, 
which could have enhanced the understanding of how household 

Fig. 13. Injuries sustained by householders fighting accidental dwelling fires before and during COVID-19 restrictions in Merseyside UK.  

Fig. 14. Time of day during which accidental dwelling fire injuries occurred before and during COVID-19 restrictions in Merseyside UK.  
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composition during lockdown restrictions related to fire injuries. In 
addition, there could be a further factor concerning the extent to which 
some accidental dwelling fires during the COVID-19 restrictions may 
have been dealt with by householders rather than contacting the fire and 
rescue service concerned for fear of outside persons entering their house. 

6. Conclusions 

The originality of the research reported in this paper is the detailed 
analysis of the circumstances associated with accidental dwelling fires 
injuries before and during COVID-19 restrictions recorded by a fire and 
rescue service in the North West of England. This research topic is 
important because dwelling fire injuries have a financial and social 
impact, and examining the distributions of accidental dwelling fire in-
juries can inform targeting of fire prevention approaches. The research 
reported in this paper provides an in-depth analysis of accidental 
dwelling fire injuries before and during COVID-19 restrictions across 
different social groups in terms of age, gender, type of housing, and level 
of deprivation in Merseyside. 

The number of accidental dwelling fire injuries in Merseyside in the 
North West of England had shown a decrease during COVID-19 re-
strictions compared to the previous year, in line with the other counties 
in England. In particular, there was a decrease in cooking and candle 
related fire injuries, and fewer slight burns injuries, and injuries asso-
ciated with being overcome by smoke/toxic fumes during the COVID-19 
restrictions in Merseyside compared to the previous year. The COVID-19 
restrictions did not appear to have had a significant effect on the pro-
portions of accidental dwelling fire injuries across areas with different 
levels of deprivation in Merseyside compared to the year before. 

While decreases in accidental dwelling fire injuries were seen overall 
when making comparisons year to year, there was much variability 
month to month, both before and after COVID-19 restrictions. There-
fore, this demonstrates that tackling fire injuries will not be an easy or 
straightforward task. So, analysis of the characteristics and behaviours 
of those injured in accidental dwelling fires before and during COVID-19 
restrictions must continue and delve deeper in order to inform fire 
prevention approaches used by fire and rescue services including home 
fire safety checks, safe and well assessments, and online fire safety in-
formation. It is hoped that the research undertaken into accidental 
dwelling fire injuries during and before COVID-19 restrictions may be of 
use to other UK fire and rescue services, and fire and rescue services 
overseas, in terms of inspiring them to conduct their own deep analyses 
of the nature of the accidental dwelling fire injuries that occurred, and 
discover how such analyses can be used for informing fire prevention 
activities. 

The practical implications of the research were that during re-
strictions having working age adults spending more time at home 
appeared to reduce the risk of accidental cooking fires and candle fires, 
since in multi-adult households, more working age adults would be 
present who could notice that an accidental fire might start, or had 
started. However, having working-age adults present more often in the 
home is not something that fire and rescue services can influence. 
Therefore, further targeting of fire prevention towards more vulnerable 
groups such as the elderly would be appropriate. In addition, children 
appeared to be less at risk of accidental dwelling fires during restrictions 
as there would be more working age adults present to supervise them, in 
multi-adult households. In terms of response to accidental dwelling fire 
incidents leading to injury, the times of day when cooking fires were 
likely to occur were still the main times of day for fire injuries to occur 
regardless of restrictions. 

In terms of future research, it would be useful for further survey- 
based research to occur in order to better understand the composition 
of households (number of residents per household, gender and age 
mixes), and the behaviours of household members, especially in terms of 
the number of working-age adults in the household, since previous 
research had indicated that fire injuries tend to occur more in 

households with less working age adults who hold daytime jobs away 
from home, for example older people and single parent households. This 
could enhance the understanding of how household composition and 
behaviours of household members relate to fire injuries and potentially 
enhance fire prevention, especially in households with fewer working- 
age adults. 

CRediT authorship contribution statement 

H. Francis: Conceptualization, Methodology, Writing – original 
draft, Writing – review & editing. M. Taylor: Conceptualization, Data 
curation, Formal analysis, Methodology, Writing – original draft, 
Writing – review & editing. J. Fielding: Data curation, Formal analysis, 
Writing – review & editing. G. Oakford: Conceptualization, Data 
curation, Investigation. D. Appleton: Conceptualization, Data curation, 
Investigation. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Data availability 

Data will be made available on request. 

References 

[1] UKGOVCOVID, Timeline of UK Government Coronavirus Lockdowns and 
Restrictions, UK Institute for Government, 2022. https://www.instituteforgov 
ernment.org.uk/charts/uk-government-coronavirus-lockdowns. 

[2] HMICFRS, Responding to the Pandemic: the Fire and Rescue Service’s Response to 
the COVID-19 Pandemic in 2020, HM Inspectorate of Constabulary and Fire and 
Rescue Services UK, 2022. https://www.justiceinspectorates.gov.uk/hmicfrs 
/publications/the-fire-and-rescue-services-response-to-the-covid-19-pandemic 
-in-2020/. 

[3] Govfirestat, Fire and Rescue Incident Statistics: England, Year Ending March 2021, 
UK Home Office, 2022. https://www.gov.uk/government/statistics/fire-and-re 
scue-incident-statistics-england-year-ending-march-2021. 

[4] J. Clarke, Cheshire FRS – Safe and Well Evaluation, Cheshire Fire and Rescue 
Service, 2022. 

[5] L. Mahmood, S. Morris, R. Stanford-Beale, Kent Fire & Rescue Service Evaluation of 
Safe & Well Visits 2019/20, Kent Fire & Rescue Service, 2020. https://openaccess. 
city.ac.uk/id/eprint/24189/. 

[6] C. Lehna, J. Merrell, S. Furmanek, S. Twyman, Home fire safety intervention pilot 
with urban older adults living in Wales, Burns 43 (1) (2017) 69–75. 

[7] S. Chainey, Using the vulnerable localities index to identify priority areas for 
targeting fire safety services, Fire Saf. J. 62 (2013) 30–36. 

[8] M. Yellman, C. Peterson, M. McCoy, S. Stephens-Stidham, E. Caton, J. Barnard, 
T. Padgett, C. Florence, G. Istre, Preventing deaths and injuries from house fires: a 
cost–benefit analysis of a community-based smoke alarm installation programme, 
Inj. Prev. 24 (1) (2018) 12–18. 

[9] E. Higgins, M. Taylor, H. Francis, M. Jones, D. Appleton, Transforming fire 
prevention: a case study, Transform.Gov. Pol.Proc. People 9 (2) (2015) 223–236. 

[10] M. Taylor, D. Appleton, G. Keen, J. Fielding, Assessing the effectiveness of fire 
prevention strategies, Publ. Money Manag. 39 (6) (2019) 418–427. 

[11] PHE, Monitoring Alcohol Consumption and Harm during the COVID-19 Pandemic: 
Summary, Public Health England, 2021. https://www.gov.uk/government/p 
ublications/alcohol-consumption-and-harm-during-the-covid-19-pandemic/mon 
itoring-alcohol-consumption-and-harm-during-the-covid-19-pandemic-summary. 

[12] ONS, Smoking Prevalence in the UK and the Impact of Data Collection Changes: 
2020, UK Office for National Statistics, 2022. https://www.ons.gov.uk/peoplepop 
ulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/ 
bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020. 

[13] FSA, The COVID-19 Consumer Research, UK Food Standards Agency, 2022. htt 
ps://www.food.gov.uk/research/research-projects/the-covid-19-consumer-resear 
ch. 

[14] NWFRS, North Wales Fire and Rescue Authority Annual Performance Assessment 
2020/21, 2022. https://www.northwalesfire.gov.wales/media/340109/annual- 
performance-assessment-2020-21eng.pdf. 

[15] M. Fernández-Vigil, B. Trueba, Elderly at home: a case for the systematic collection 
and analysis of fire statistics in Spain, Fire Technol. 55 (6) (2019) 2215–2244. 

[16] N. Ghassempour, W. Tannous, G. Avsar, K. Agho, L. Harvey, Estimating the total 
number of residential fire-related incidents and underreported residential fire 
incidents in New South Wales, Australia by using linked administrative data, Int. J. 
Environ. Res. Publ. Health 18 (13) (2021) 6921. 

H. Francis et al.                                                                                                                                                                                                                                 

https://www.instituteforgovernment.org.uk/charts/uk-government-coronavirus-lockdowns
https://www.instituteforgovernment.org.uk/charts/uk-government-coronavirus-lockdowns
https://www.justiceinspectorates.gov.uk/hmicfrs/publications/the-fire-and-rescue-services-response-to-the-covid-19-pandemic-in-2020/
https://www.justiceinspectorates.gov.uk/hmicfrs/publications/the-fire-and-rescue-services-response-to-the-covid-19-pandemic-in-2020/
https://www.justiceinspectorates.gov.uk/hmicfrs/publications/the-fire-and-rescue-services-response-to-the-covid-19-pandemic-in-2020/
https://www.gov.uk/government/statistics/fire-and-rescue-incident-statistics-england-year-ending-march-2021
https://www.gov.uk/government/statistics/fire-and-rescue-incident-statistics-england-year-ending-march-2021
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref4
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref4
https://openaccess.city.ac.uk/id/eprint/24189/
https://openaccess.city.ac.uk/id/eprint/24189/
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref6
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref6
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref7
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref7
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref8
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref8
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref8
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref8
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref9
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref9
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref10
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref10
https://www.gov.uk/government/publications/alcohol-consumption-and-harm-during-the-covid-19-pandemic/monitoring-alcohol-consumption-and-harm-during-the-covid-19-pandemic-summary
https://www.gov.uk/government/publications/alcohol-consumption-and-harm-during-the-covid-19-pandemic/monitoring-alcohol-consumption-and-harm-during-the-covid-19-pandemic-summary
https://www.gov.uk/government/publications/alcohol-consumption-and-harm-during-the-covid-19-pandemic/monitoring-alcohol-consumption-and-harm-during-the-covid-19-pandemic-summary
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.food.gov.uk/research/research-projects/the-covid-19-consumer-research
https://www.food.gov.uk/research/research-projects/the-covid-19-consumer-research
https://www.food.gov.uk/research/research-projects/the-covid-19-consumer-research
https://www.northwalesfire.gov.wales/media/340109/annual-performance-assessment-2020-21eng.pdf
https://www.northwalesfire.gov.wales/media/340109/annual-performance-assessment-2020-21eng.pdf
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref15
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref15
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref16
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref16
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref16
http://refhub.elsevier.com/S0379-7112(23)00342-9/sref16


Fire Safety Journal 143 (2024) 104074

11

[17] B. Arch, M. Thurston, An assessment of the impact of home safety assessments on 
fires and fire-related injuries: a case study of Cheshire Fire and Rescue Service, 
J. Publ. Health 35 (2) (2013) 200–205. 

[18] J. Corcoran, G. Higgs, A. Higginson, Fire incidence in metropolitan areas: a 
comparative study of Brisbane (Australia) and Cardiff (United Kingdom), Appl. 
Geogr. 31 (1) (2011) 65–75. 

[19] S. Snelling, T. Challoner, D. Lewis, Burns and socioeconomic deprivation: the 
experience of an adult burns centre, Burns 47 (8) (2021) 1890–1895. 

[20] P. Holborn, P. Nolan, J. Golt, An analysis of fatal unintentional dwelling fires 
investigated by London Fire Brigade between 1996 and 2000, Fire Saf. J. 38 (1) 
(2003) 1–42. 

[21] N. Bell, N. Schuurman, S. Hameed, A small-area population analysis of 
socioeconomic status and incidence of severe burn/fire-related injury in British 
Columbia, Canada, Burns 35 (8) (2009) 1133–1141. 

[22] A. Clark, J. Smith, C. Conroy, Domestic fire risk: a narrative review of social 
science literature and implications for further research, J. Risk Res. 18 (9) (2015) 
1113–1129. 

[23] A. Jonsson, C. Bonander, F. Nilson, F. Huss, The state of the residential fire fatality 
problem in Sweden: epidemiology, risk factors, and event typologies, J. Saf. Res. 62 
(2017) 89–100. 

[24] C. Mulvaney, D. Kendrick, E. Towner, M. Brussoni, M. Hayes, J. Powell, 
S. Robertson, H. Ward, Fatal and non-fatal fire injuries in England 1995–2004: time 
trends and inequalities by age, sex and area deprivation, J. Publ. Health 31 (1) 
(2009) 154–161. 

[25] UKCLG, The Effect of Alcohol or Drugs on Casualty Rates in Accidental Dwelling 
Fires, vols. 2011–12, UK Department for Communities and Local Government, 
England, 2012. https://www.gov.uk/government/statistics/the-effect-of-alcohol-o 
r-drugs-on-casualty-rates-in-accidental-dwelling-fires-england-2011-to-2012–2. 

[26] NFCC, UK national fire chiefs council. Burn Accidents Costing the NHS £20 Million 
Per Annum 2018, 2018. https://www.nationalfirechiefs.org.uk/News/burn-acci 
dents-costing-the-nhs-20-million-per-annum/. 

[27] NHS, NHS England, Specialised burns care 2014, https://www.england.nhs. 
uk/wp-content/uploads/2014/04/d06-spec-burn-care-0414.pdf, 2014. 

[28] UKHO, Detailed Analysis of Fires Attended by Fire and Rescue Services, 2022. 
England, April 2020 to March 2021, UK Home Office, https://www.gov.uk/gove 
rnment/statistics/detailed-analysis-of-fires-attended-by-fire-and-rescue-servi 
ces-england-april-2020-to-march-2021. 

[29] P. Chhetri, J. Corcoran, S. Ahmad, K. Kiran, Examining spatio-temporal patterns, 
drivers and trends of residential fires in south east queensland, Australia, disaster 
prevention and management, Int. J. 27 (5) (2018) 586–603. 

[30] L. Xiong, D. Bruck, M. Ball, Preventing accidental residential fires: the role of 
human involvement in non-injury house fires, Fire Mater. 41 (1) (2017) 3–16. 

[31] J. Corcoran, R. Zahnow, G. Higgs, Using routine activity theory to inform a 
conceptual understanding of the geography of fire events, Geoforum 75 (2016) 
180–185. 

[32] R. Koester, I. Greatbatch, Comparing the impact of COVID-19 on Search and 
Rescue and fire emergency incident responses, J. Search Rescue 4 (2) (2020) 
190–199. 

[33] L. Dudzinski, M. Glinka, P. Glinka, Medical interventions of the fire service during 
the COVID-19 pandemic in Poland, Critic. Care Innovat. 4 (2) (2021) 23–31. 

[34] A. Solis, J. Wimaladasa, A. Asgary, M. Sabet, M. Ing, Shifting patterns of emergency 
incidents during the COVID-19 pandemic in the City of Vaughan, Canada, Int. J. 
Emerg. Serv. (2021), https://doi.org/10.1108/IJES-05-2021-0024. 

[35] COVIDT, Timeline of UK Government Coronavirus Lockdowns and Restrictions, UK 
Institute for Government, 2023. https://www.instituteforgovernment.org.uk/data- 
visualisation/timeline-coronavirus-lockdowns. 

[36] LFB, Fire Safety and Coronavirus: Your Lockdown To-Do List, London Fire Brigade, 
2022. https://www.london-fire.gov.uk/safety/coronavirus/fire-safety-and-corona 
virus-your-lockdown-to-do-list/. 

[37] WMFS, Covid-19 Safety Advice, West Midlands Fire Service, 2022. https://www. 
wmfs.net/safety/covid-19/. 

[38] IMD, Indices of Multiple Deprivation, UK Office for National Statistics, 2022. https 
://www.gov.uk/government/statistics/english-indices-of-deprivation-2019. 

[39] NOMIS, Population Estimates – Small Area Based, UK Office for National Statistics, 
2022. https://www.nomisweb.co.uk. 

[40] M. Jenkins, J. Hoek, G. Jenkin, P. Gendall, J. Stanley, B. Beaglehole, C. Bell, 
C. Rapsey, S. Every-Palmer, Silver linings of the COVID-19 lockdown in New 
Zealand, PLoS One 16 (4) (2021), e0249678. 
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