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During the coronavirus disease 2019 (COVID-19) outbreak, firefighters have been working in an 
environment that is both physically and mentally taxing. This study aimed to investigate factors 
affecting health-related quality of life (HRQOL) among firefighters in Japan during the COVID-19 
pandemic. A total of 227 firefighters from a single firefighting organization were surveyed in June 
2021, during the fourth infection spread period of COVID-19 in Japan. Regression analysis was 
performed to examine factors affecting HRQOL of firefighters measured with the SF-8. In the present 
study, factors affecting HRQOL among firefighters during the COVID-19 pandemic were lack of sleep, 
physical abnormalities due to infection control measures, exercise habits, living with family members, 
and history of suspected COVID-19 infection. The present findings may help develop support services 
for first responders, including firefighters during the COVID-19 pandemic.

1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which causes the novel coronavirus disease 
2019 (COVID-19), was first reported in Wuhan, China, 
in December 2019 (1). Shortly thereafter, the outbreak 
developed into a pandemic. As of September 2022, the 
total number of infected people in Japan is more than 
20 million. A national lockdown introduced in Italy 
during the COVID-19 pandemic has had negative effects 
on mental health, anxiety, and sleep (2). In Japan, on 
April 7, 2020, the state of emergency was declared in 
seven prefectures, including Tokyo and Kanagawa; 
subsequently, from April 16 to May 31, 2020, the state 
of emergency was extended nationwide to prevent the 
spread of SARS-CoV-2. In October 2021, the state of 
emergency was declared for the fourth time in areas with 
high rates of infection spread. The state of emergency 
shortened restaurant operating hours and imposed a 
curfew and social distancing measures, including remote 
working, to help reduce the pressure on medical systems. 
During periods when the state of emergency was not 

declared, the government continued to encourage social 
distancing and discouraged large indoor gatherings. 
Overall, the pandemic has affected lifestyle choices and 
socioeconomic conditions worldwide.
	 Since the outbreak, firefighters have been responding 
to emergency calls from confirmed and suspected 
COVID-19 patients and supporting treatment and 
transport activities. Fear of infection and the resulting 
anxiety increase the levels of emotional and physical 
strain that affect the ways in which duties are performed 
in the field. Additional concerns include worries about 
transmitting infection acquired at work to one's family 
or other cohabiting individuals. In South Florida, United 
States, the rate of infection among firefighters has been 
estimated at 8.9% (3), resulting in frequent leave of 
absence requests (4). Firefighters, as first responders, 
have a particularly high risk of contracting COVID-19; 
in addition, like their colleagues in the clinic, firefighters 
are susceptible to the psychological effects of the 
pandemic and require appropriate care and support (5). 
Early evidence from studies conducted in Germany 
has shown psychological effects of the pandemic on 
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frontline workers, including increased rates of anxiety 
and depression (6).
	 In Japan, the strain of the pandemic on doctors and 
nurses has received some public scrutiny, including 
discussions on the need for care and support. Meanwhile, 
the risks faced by firefighters and other emergency 
personnel have received little attention. Despite 
government guidance on infection control and health 
management among firefighters, leadership may only 
respond to individual cases. In addition, the evidence 
on health-related quality of life (HRQOL) among 
firefighters during the pandemic is scarce, making 
intervention design and implementation challenging.
	 The present study aimed to conduct a survey of 
firefighters working for a single organization to elucidate 
the impact of the pandemic on emergency responders' 
levels of HRQOL. We hypothesized that the factors 
listed in this study related to life, work, COVID-19, 
etc. would affect the HRQOL of firefighters during a 
COVID-19 pandemic. HRQOL was measured with 
the SF-8™ questionnaire (Japanese version), which 
is a shortened version of the SF-36 health survey, 
both of which have been previously used for HRQOL 
assessments (7). The SF-8 was used due to its brevity, 
helping make assessments straightforward.

2. Materials and Methods

2.1. Participants

The participants were firefighters who work for a 
firefighting team, rescue team, and ambulance services 
at a single front-line organization providing pre-hospital 
care. In the years studied, each team had 113, 24, and 92 
placements, for a total of 229 people. This organization 
covers a population of approximately 310,000 people 
in the study area and receives approximately 13,000 
emergency calls per year. During the COVID-19 
pandemic, many of the participating firefighters were 
engaged in 24-hour workdays to account for the 
additional infection prevention and control protocols and 
equipment introduced since the start of the outbreak. In 
addition, the participants remained on duty during their 
shifts and responded to emergency calls.
	 This survey was conducted in mid-June 2021, in 
the middle of the fourth infection spread period of 
COVID-19 in Japan. During this period, lockdowns 
were introduced elsewhere in the world but not in Japan. 
However, some restrictions were introduced in the study 
area. In June 2021, the month in which the study was 
conducted, 160 COVID-19 patients (1 in June of the 
previous year) were reported for the month in the targeted 
city. The number of emergency calls in the city during 
the surveyed month was approximately 1,100 (previous 
year: approximately 990), of which 260 (previous year: 
approximately 200) were dispatched by the firefighting 
teams at the same time. The Fire and Disaster 

Management Agency notified the fire department of the 
following points to keep in mind for the continuation of 
fire department operations in preparation for the spread 
of COVID-19: securing infection-prevention equipment 
and materials, thorough infection-prevention measures 
within the fire department, and quarantine for emergency 
personnel who were engaged in responding to infectious 
diseases.
	 This aims, objectives, and protocols of this study 
were presented to the fire department manager to obtain 
their consent for collaboration. The questionnaires were 
distributed through facility administrators and were 
filled out anonymously and individually before being 
sealed in submission envelopes and returned to the site 
administrators.

2.2. Survey

The participants' HRQOL was assessed with the SF-
8™ Japanese version. The SF-8 consists of eight items: 
physical functioning (PF), role physical (RP), bodily 
pain (BP), general health (GH), vitality (VT), social 
functioning (SF), role emotional (RE), and mental 
health (MH), and reflects on health status over the past 
month. Each item is rated on a 5- or 6-point Likert 
scale; the scores as standardized, using 50 points as the 
national average score indicating normal health and 
functioning. Physical summary scores (PCS) and mental 
summary scores (MCS) were calculated by weighting 
the individual SF-8 item scores. For each factor, higher 
scores indicate better health. The Japanese version of 
the SF-8 is based on the 2017 nationwide survey of 
3,286 Japanese residents and meets the standard criteria 
for content and construct validity (8,9). Cronbach's 
coefficient alpha was 0.841 in this study as well, 
confirming its reliability.
	 Data on the following demographic and clinical 
characteristics were collected: division affiliation, age, 
sex, living with family, sleep quality (lack of sleep), 
and exercise habits (1-2 times/week, 3-4 times/week, 
and 5-6 times/week). In addition, the participants 
were asked "yes" or "no" questions on their previous 
confirmed or suspected COVID-19 infection, vaccine 
uptake, Experience of transporting COVID-19 patients, 
and any physical abnormalities due to the infection 
control measures. Infection control measures here 
include wearing masks, face shields, gowns, and using 
disinfectant solutions.

2.3. Statistical analysis

The mean score for each SF-8 item was calculated and 
compared with the national standard value in Japan. 
Inter-group comparisons were performed using the 
Mann-Whitney U Test or Kruskal-Wallis test. The 
variables that were found to be significantly associated 
with each of the SF-8 items by this analysis were used 
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firefighting team, 91.7% for the rescue team, and 98.9% 
for ambulance services. Responses were obtained from a 
total of 222 (98.0%) respondents, with 215 (94%) valid 
responses. The sample was stratified by age, including 2 
(1.0%), 79 (36.7%), 77 (35.8%), 49 (22.8%), 5 (2.3%), 
and 3 (1.4%) participants aged < 20 years, 20-29 years, 
30-39 years, 40-49 years, 50-59 years, and > 60 years, 
respectively. This study included 208 (96.7%) males and 
7 (3.3%) females.

3.2. Comparison with SF-8 standard values in Japan

The mean SF-8 item scores for the present study 
firefighting team, rescue team, and ambulance services, 
alongside the Japanese national standard values, are 
presented in Figure 1. The mean (standard deviation) 
bodily pain (48.85 ± 8.93 points) and social functioning 
(48.97 ± 7.42 points) scores in the present study 
were lower than the corresponding national average 
values (50.04 ± 8.17 points and 50.02 ± 7.17 points, 
respectively).

3.3. SF-8 item scores and participant characteristics

There was no difference in the SF-8 scores among 
affiliation, age, or sex groups (Table 1). Role physical 
(p = 0.017), general health (p = 0.036), and mental 
health (p = 0.046) scores were significantly higher in 
the participants that lived with family than in those 
that did not live with family. Physical functioning (p 
= 0.005), role physical (p = 0.007), bodily pain (p = 
0.024), vitality (p = 0.004), social functioning (p = 
0.000), role emotional (p = 0.001), mental health (p = 

as independent variables, and regression analysis by the 
forced injection method was conducted with each of the 
SF-8 items as the dependent variables. In the regression 
analysis, variance inflation factor (VIF) was calculated to 
determine multicollinearity. The following variables were 
transformed into dummy variables (1, 0) and included in 
the model: living with a family member, lack of sleep, 
exercise habits, suspected COVID-19 infection status, 
experience of transporting COVID-19 patients, SARS-
CoV-2 vaccination, and physical abnormalities due to 
infection control measures. In all statistical analyses, a 
significance level of < 5% was set. All analyses were 
performed in SPSS for windows (IBM Corp Armonk. 
NY. USA).

2.4. Ethics

The study was conducted in accordance with the 
principles of the Declaration of Helsinki and conducted 
with the approval of the Ethical Review Committee 
of Chubu University (Approval No.: 20200042). 
Written informed consent was obtained from the all 
participants of this study after they were provided a 
detailed explanation of the purpose of the study, methods 
involved, process of sample collection, and management 
of personal information.

3. Results

3.1. Participants

A total of 227 (99.1%) people were enrolled in this study. 
The response rate for each department was 90.2% for the 

Figure 1. Comparison of SF-8 item scores with 
the national standard average values in Japan, 
stratified by firefighter and assignment. The black 
bold line represents the national standard average 
values in Japan. PF, physical functioning; RP, role 
physical; BP, bodily pain; GH, general health; VT, 
vitality; SF, social functioning; RE, role emotional; 
MH, mental health; PCS, physical summary scores; 
MCS, mental summary scores.
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0.007), physical summary scores (p = 0.023), and mental 
summary scores (p = 0.004) were significantly lower in 
the participants that reported insufficient sleep than in 
those that did not report insufficient sleep. Participants 
that exercised once or twice per week had significantly 
lower general health (p = 0.030) scores than the other 
groups.

3.4. SF-8 scores by COVID-19 status

The SF-8 scores associated with COVID-19-related items 
are presented in Table 2. The participants with history of 

suspected infection had significantly lower bodily pain (p 
= 0.024) and general health (p = 0.048) scores than those 
without history of suspect an infection. The participants 
that had transported COVID-19 patients had significantly 
lower social functioning (p = 0.028) scores than those 
that did not transport any COVID-19 patients. The 
participants that had received the SARS-CoV-2 vaccine 
had significantly lower physical functioning (p = 0.048), 
bodily pain (p = 0.047), and social functioning (p = 0.047) 
scores than the participants that had not received the 
vaccine. The participants with physical abnormalities due 
to infection control had significantly lower role physical 

Table 1. Firefighter characteristics and SF-8 item scores

Items

Affiliation
     Firefighting team
     Rescue team
     Ambulance services
Age groups
     < 20
     20-29
     30-39
     40-49
     50-59
     ≥ 60
Sex
     Male
     Female
Living with family
     Yes
     No
Lack of sleep
     Yes
     No
Exercise frequency per week
     1 to 2 times
     3 to 4 times
     ≥ 5 times

n

102
  22
  91

    2
  79
  77
  49
    5
    3

208
    7

191
  24

  37
178

  76
111
  28

PF, physical functioning; RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role emotional; MH, 
mental health; PCS, physical summary scores; MCS, mental summary scores; *p < 0.05; **p < 0.01.

%

47.5
10.2
42.3

  1.0
36.7
35.8
22.8
  2.3
  1.4

96.7
  3.3

88.8
11.2

17.2
82.8

35.4
51.6
13.0

PF

0.327

0.340

0.233

0.199

  0.005**

0.399

RP

0.873

0.855

0.348

 0.017*

  0.007**

0.568

BP

0.511

0.355

0.594

0.109

 0.024*

0.542

GH

0.939

0.808

0.159

 0.036*

0.089

 0.030*

VT

0.834

0.257

0.768

0.095

  0.004**

0.366

SF

0.313

0.543

0.680

0.406

  0.000**

0.281

RE

0.972

0.426

0.695

0.859

  0.001**

0.888

MH

0.852

0.712

0.376

 0.046*

  0.007**

0.824

PCS

0.692

0.501

0.202

0.110

 0.023*

0.487

MCS

0.636

0.894

0.591

0.359

  0.004**

0.961

p-value

Table 2. SF-8 item scores stratified by COVID-19-related characteristics

Items

History of suspected COVID-19 
infection
     Yes
     No
Experience of transporting 
COVID-19 patients
     Yes
     No
SARS-CoV-2 vaccination
     Yes
     No
Physical abnormalities due to the 
infection control
     Yes
     No

n

	

  28
187

151
  64

199
  16

  30
185

PF, physical functioning; RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role emotional; MH, 
mental health; PCS, physical summary scores; MCS, mental summary scores; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute 
respiratory syndrome coronavirus 2; *p < 0.05; **p < 0.01.

%

	

13.0
87.0

70.2
29.8

92.6
  7.4

14.0
86.0 

PF

	

0.408

0.086

 0.048*

0.062

RP

	

0.376

0.207

0.091

 0.028*

BP

	

  0.024*

0.289

 0.047*

 0.046*

GH

	

  0.048*

0.729

0.470

0.357

VT

	

0.130

0.210

0.238

0.079

SF

	

0.114

 0.028*

 0.047*

0.011*

RE

	

0.083

0.949

0.732

  0.003**

MH

	

0.407

0.770

0.423

0.081

PCS

	

0.171

0.234

0.079

0.123

MCS

	

0.668

0.729

0.764

0.088

p-value
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(p = 0.028), bodily pain (p = 0.046), social functioning (p 
= 0.011), and role emotional (p = 0.003) scores than the 
participants without any such abnormalities.

3.5. Regression analysis

Regression analysis revealed that physical functioning 
scores were associated with lack of sleep (p = 0.020). 
Role physical scores were associated with lack of sleep 
deprivation (p = 0.023) and physical abnormalities due 
to infection control (p = 0.014). Bodily pain scores 
were associated with a history of suspected infection 
(p = 0.030). General health scores were significantly 
associated with the co-residence status (p = 0.034), 
exercising 3-4 times/week or more (vs. 1-2 times/week) 
(p = 0.018), and exercising > 5 times/week (vs. 1-2 times 
a week) (p = 0.022). Vitality scores were associated with 
lack of sleep (p = 0.002). Social functioning scores were 
significantly associated with lack of sleep (p = 0.003) and 
physical abnormalities due to infection control measures 
(p = 0.033). Role emotional scores were significantly 
associated with the experience of lack of sleep (p = 0.001) 
and physical abnormalities due to infection control (p = 
0.020). Mental health scores were significantly related 
to living with family (p = 0.010) and perceived lack of 
sleep (p = 0.013). There was a significant relationship 
between physical summary scores and lack of sleep (p 
= 0.036). There was a significant relationship between 

mental summary scores and lack of sleep (p = 0.007) 
(Table 3). Multicollinearity between each independent 
variable was not identified.

4. Discussion

This study investigated factors affecting HRQOL among 
firefighters affiliated with a single organization during 
the fourth COVID-19 epidemic in Japan. Lack of sleep, 
exercise habits, living with family members, history of 
suspected COVID-19 infection, and physical abnormality 
due to infection control measures are associated with 
HRQOL of firefighters. This is the first study to 
investigate the HRQOL of firefighters in the context of 
the COVID-19 pandemic in Japan.
	 In simple comparisons, bodily pain and social 
functioning scores of the present study participants were 
lower than those of the general Japanese population. 
A previous study noted that firefighters had a higher 
prevalence of musculoskeletal symptoms than the general 
population due to occupational stress (10). The present 
study subjects may have experienced extra workload 
and increased burden of infection control due to the 
COVID-19 pandemic, which may have led to physical 
pain. This evidence suggests that firefighters may 
require interventions to ease their physical and mental 
burdens. The low social functioning scores indicate that 
firefighters have reduced social interaction with family, 

Table 3. Regression analysis result

Items

PF

RP

BP

GH

VT
SF

RE

MH

PCS
MCS

Lack of sleep
SARS-CoV-2 vaccination status
Living with family
Lack of sleep
Physical abnormalities due to infection control measures
Lack of sleep
Suspected COVID-19 infection
SARS-CoV-2 vaccination
Physical abnormalities due to infection control measures
Living with family
Exercise frequency: 3-4 times/week (vs. 1-2 times/week)
Exercise frequency ≥5 times/week (vs. 1-2 times/week)
History of suspected COVID-19 infection
Lack of sleep
Lack of sleep
Experience of transporting COVID-19 patients
SARS-CoV-2 vaccination
Physical abnormalities due to infection control measures
Lack of sleep
Physical abnormalities due to infection control measures
Living with family
Lack of sleep
Lack of sleep
Lack of sleep

PF, physical functioning; RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role emotional; MH, 
mental health; PCS, physical summary scores; MCS, mental summary scores; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute 
respiratory syndrome coronavirus 2; CI, confidence interval; *p < 0.05; **p < 0.01. 

Standard partial 
regression coefficient

-0.158
-0.114
0.119

-0.153
-0.119
-0.122
-0.146
-0.118
-0.118
0.143
0.174
0.168

-0.125
-0.213
-0.204
-0.055
-0.102
-0.142
-0.228
-0.155
0.173

-0.167
-0.143
-0.183

Partial regression 
coefficient

-2.072
-2.164
2.518

-2.694
-3.196
-2.882
-3.858
-4.008
-3.030
2.643
2.027
2.900

-2.162
-2.788
-4.001
-0.891
-2.874
-3.037
-3.218
-2.381
2.819

-2.271
-2.677
-2.944

Lower limit

-3.822
-4.680
-0.262
-5.019
-5.733
-5.997
-7.336
-8.472
-6.428
0.207
0.348
0.423

-4.450
-4.512
-6.629
-3.067
-6.562
-5.825
-5.057
-4.384
0.675

-4.060
-5.179
-5.077

p-value

0.020*

0.092
0.076
0.023*

0.014*

0.070
0.030*

0.078
0.080
0.034*

0.018*

0.022*

0.064
0.002**

0.003**

0.420
0.126
0.033*

0.001**

0.020*

0.010*

0.013*

0.036*

0.007**

Upper limit

-0.323
-0.353
5.297

-0.369
-0.660
0.234

-0.380
0.456
0.368
5.080
3.706
5.377
0.127

-1.064
-1.373
1.285
0.815

-0.250
-1.380
-0.378
4.963

-0.483
-0.175
-0.812

95% CI
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friends, and neighbors, which may affect their social 
functioning during the COVID-19 pandemic. Therefore, 
the requirement to self-isolate to prevent infection spread 
may be a source of concern for firefighters. However, 
to the best of our knowledge, only a limited number of 
studies have examined health-related quality of life using 
the scale we used (SF-8) in firefighter team, rescue team, 
and ambulance services. In addition, prior studies (11) 
did not present data for each subitem such as bodily pain 
and social functioning for firefighters. Therefore, it was 
difficult to compare data from this study with data from 
before the COVID-19 pandemic.
	 We hypothesized that the COVID-19 outbreak would 
have a particularly detrimental effect on HRQOL of 
paramedics who have frequent contact with suspected 
infected patients. However, in the present study, 
there was no difference in the SF-8 scores among the 
participants affiliated with different divisions. Therefore, 
first responders requiring support during the COVID-19 
pandemic include all ambulance, fire-fighting, and rescue 
teams. Firefighters respond to emergency calls, including 
fires, and rescue and ambulance calls. In Japan, there are 
numerous fire department; firefighters are trained and 
expected to respond to emergency calls.
	 Prolonged COVID-19 pandemic may increase the 
risk to physical and psychological illness, including 
burnout (12,13). This finding suggests the need for 
interventions to protect the HRQOL of first responders, 
such as firefighters. Social isolation has been identified 
as a risk factor for death (14), which is a cause of concern 
during the COVID-19 pandemic. In the present study, 
the firefighters who lived with their families had higher 
general health and mental health scores, suggesting 
that family support increases HRQOL and helps their 
physical and mental health.
	 Stress is a major cause of insomnia (15). Frontline 
staff managing patients with suspected or confirmed 
COVID-19 diagnosis report high rates of insomnia, 
anxiety, and depression (16,17). In the present study, 
physical functioning, role physical, vitality, social 
functioning, role emotional, mental health, physical 
summary scores, and mental summary scores were 
affected by the lack of sleep. Firefighters suffer from 
sleep disorders due to the nature of their work (18). 
In addition, the response to the COVID-19 pandemic 
required that working hours be extended, reducing rest 
and sleep time, both of which may have affected the 
SF-8 item scores.
	 Physical infection control measures affected role 
physical, social functioning, and role emotional scores 
possibly due to their increased use when responding 
to emergency calls during the COVID-19 pandemic. 
Previous studies have reported the negative impact 
of personal protective equipment use on the physical 
and mental health of healthcare workers (19). Wearing 
personal protective equipment above and beyond that 
required for routine activities may exacerbate physical 

and mental fatigue and affect performance due to factors 
such as heat stress, hearing and vision impairment, and 
restricted movement (19). Although the use of personal 
protective gear during the COVID-19 pandemic is 
necessary to manage infection risks, it may also affect 
physical and mental health.
	 Exercise habits had positive effects on general health 
scores. Physical activity and exercise help reduce the 
levels of anxiety, stress, and depression, and improve 
overall physical and mental health (20). The present 
findings suggest that even among the participants that 
were required to change their lifestyle and social habits, 
engaging in exercise may helped reduce the levels of 
depression and anxiety, and maintain well-being during 
the COVID-19 pandemic.
	 In this study, firefighters with a history of suspected 
COVID-19 infection were found to have lower bodily 
pain scores. Suspected COVID-19 infection increases the 
levels of stress and anxiety and may cause disruptions 
to the activities of daily living. Meanwhile, stress and 
anxiety can develop into subjective symptoms of pain, 
which may affect job performance. Previous studies 
have examined the impact of the COVID-19 pandemic 
on pain levels (21). Cases of suspected infection may be 
impossible to avoid among firefighters; however, support 
systems for suspected cases should be strengthened to 
help reduce work- and life-related stress levels.
	 This study had several limitations. First, this study 
had a small sample size and was based at a single center, 
which limits the generalizability of the present findings. 
Second, lack of sleep, living with family members, and 
exercise habits may contribute to HRQOL outside of 
the COVID-19 pandemic. Third, this study was cross-
sectional, observing effects in June 2021, and precluding 
any conclusions about changes over time. Finally, the 
SF-8 questionnaire measures HRQOL by retrospectively 
assessing each item during the previous month; 
consequently, the present study did not assess the entire 
period between the initial COVID-19 outbreak and it 
becoming a pandemic.
	 However, the strength of this study is that it is first to 
examine the determinants of HRQOL among firefighters 
in Japan during the pandemic. The present findings 
may be used to design future interventions aimed at 
supporting first responders providing pre-hospital care in 
contexts associated with high risks of infection.

5. Conclusions

In the present study, factors affecting HRQOL among 
firefighters during the COVID-19 pandemic were lack 
of sleep, exercise habits, living with family members, 
history of suspected COVID-19 infection, and physical 
abnormalities due to infection control measures. The 
present findings may inform the development of 
interventions aimed at supporting first responders, such 
as firefighters, in future pandemics.
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