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Abstract 

Background COVID-19 lockdown measures have had a great negative impact on the development of sports compe-
tition in China, as well as on the quality of life of football referees. This study aims to explore the impact of lockdown 
measures implemented in response to the COVID-19 pandemic on the quality of life of football referees in China 
and its mechanism of action.

Methods The Impact of Event Scale-Revised (IES-R), the Effort–Reward Imbalance Scale (ERI), the Maslach Burnout 
Inventory General Survey (MBI-GS), and the World Health Organization Quality of Life Brief Version (WHOQOL-BREF). 
The scale was used from August to September 2022. Using an online questionnaire, 350 questionnaires were sent 
out and 338 were returned, for a return rate of 96.57%. Invalid questionnaires were excluded, and 307 football refer-
ees with referee grades in 29 provinces registered with the CFA were surveyed. SPSS 24.0 and Mplus 8.0 were used 
for data analysis and structural equation model testing in this study.

Results The results showed that the COVID-19 lockdown had no significant impact on the quality of life of Chi-
nese football referees. However, the COVID-19 lockdown can affect the quality of life of Chinese football referees 
through occupational stress or job burnout. Occupational stress and job burnout also play a chain intermediary role 
between the COVID-19 lockdown and the quality of life of Chinese football referees. In addition, this study further 
explores the quality of life by dividing it into four dimensions (physical, social, psychological, and environmental). The 
results show that all four dimensions satisfy the chain mediation model.

Conclusions Therefore, the quality of life of Chinese football referees can be improved by reducing their occupa-
tional stress and job burnout during the COVID-19 lockdown.

Keywords COVID-19 lockdown, Quality of life, Occupational stress, Job burnout, Football referees

Background
Novel coronavirus pneumonia (COVID-19) is an acute 
respiratory infection caused by the severe acute res-
piratory syndrome coronavirus (SARS-CoV-2), first 
identified in Wuhan, China, in December 2019 [1]. 
COVID-19 has rapidly spread worldwide since its emer-
gence, presenting a global pandemic and posing a seri-
ous threat to human life and health. As of November 
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7,2022, some 629 million cases had been reported glob-
ally, with more than 6.5 million deaths [2]. Therefore, 
in order to prevent people from contracting COVID-19 
and to ensure their health and lives, China has taken 
measures such as restricting transportation, postponing 
the resumption of work and school, and suspending or 
postponing most sports competitions to minimize the 
flow and gathering of people. Students attended classes 
at home via the Internet, workers worked at home or 
temporarily stopped working, and people’s habits and 
quality of life were greatly affected [3–5]. For a profes-
sion such as football refereeing, which works mainly on 
outdoor football pitches, there are even greater difficul-
ties and challenges.

Football referees are an integral part of the game and 
are needed at all levels and age groups. According to the 
rules of the game published by FIFA, there must be an 
on-site referee (FR), two assistant referees (AR), and a 
fourth official in an official football match. In 2014, there 
were about 20,000 registered football referees in China 
[6]. The number of international referees announced by 
the Chinese Football Association in 2023 is only 32 [7]. 
Although China has a clear hierarchy of referees and 
a perfect training management system, due to the late 
start of the Chinese professional football league and the 
overall scale of the tournament being on the rise, the Chi-
nese Football Association (CFA) has only implemented 
a professional referee system for some referees in the 
Chinese Super League, and most referees are still under 
the management of the amateur referee system, while, 
as the Chinese professional football league consists of 
three tiers of leagues, the high level of football matches 
are few and the demand for referees is limited, which has 
led to problems such as a small number of referees, few 
matches officiated and a lack of competence in China [8]. 
The salaries of football referees are strongly linked to the 
number of matches they participate in; however, the new 
crown pneumonia quarantine policy has led to the post-
ponement or suspension of all sporting events, which has 
largely reduced their income and increased their finan-
cial and survival concerns. As the contagiousness and 
mortality rate of COVID-19 have declined, some sport-
ing competitions have gradually resumed in China, but 
all those involved must be isolated for the duration of 
the competition, leaving football referees not only under 
pressure from the specificity of their profession but also 
unable to interact face-to-face and socialize to relieve 
their fatigue [9]. The accumulation of occupational stress 
can easily lead to burnout, which can impair the quality 
of life and physical and mental health of football refer-
ees [10–13]. In addition, there are significant challenges 
in how to continue to develop football in China after the 
relaxation of the embargo and social distance guidelines, 

to conduct football matches, and to promote the football 
referee workforce [14].

The World Health Organization defines the quality of 
life as the overall satisfaction of individuals in different 
cultures and value systems with their living conditions 
concerning their goals, expectations, standards, and con-
cerns, as well as their general sense of personal health 
[15]. It is a comprehensive measure of well-adjusted phys-
ical, psychological, social, and environmental well-being. 
A large number of studies have shown that during the 
COVID-19 pandemic, many countries have adopted lock-
down and quarantine measures, and people’s lifestyles 
have changed greatly [16–18]. COVID-19 lockdown has 
reduced people’s physical activity and increased seden-
tary time [19], which may lead to a decrease in the physi-
cal fitness and motor skills of referees. Long-term social 
isolation can lead to feelings of loneliness [20] and even 
symptoms of insomnia, anxiety, and depression [21]. In 
addition, isolation makes people unable to communicate 
with relatives or friends face to face, family support and 
social support are reduced, and people have nowhere to 
vent their negative emotions, such as fear and pressure 
caused by the COVID-19, and cannot get comfort and 
support from others, which is prone to mental health 
problems [22]. Therefore, the COVID-19 blockade can 
have a negative impact on people’s quality of life. How-
ever, studies in the USA, Poland, and Saudi Arabia found 
no significant direct effects of COVID-19 on the quality 
of life of students or adults [23–25]. For soccer referees, 
they have to travel 10 to 12km to make more than 100 
decisions in every soccer match [26]. They must be in 
good physical and mental condition to make the right 
decision. On the one hand, the lockdown of COVID-19 
has made football referees less physically active and lack 
organized training and competition, which may lead to a 
decline in physical fitness and professional skills [27, 28]. 
On the other hand, because the salary of football referees 
is related to the number of matches they play, the tempo-
rary suspension of work causes them to suffer financial 
pressure and uncertainty in their career development. 
This has a great impact on their quality of life [14, 29]. 
Therefore, hypothesis 1 is formulated: The COVID-19 
lockdown harms the quality of life of Chinese football 
referees.

Stressors refer to environmental demands or threats 
that individuals find difficult to cope with [30]. Accord-
ing to the theoretical model of stressors proposed by 
Robbins, potential factors leading to stress include the 
environment, organization, and individual. When peo-
ple feel pressure, they will have some physical, psycho-
logical, and behavioral symptoms [31]. The COVID-19 is 
highly infectious, spreads quickly, and the virus antigen 
is easily mutated. After infection, there will be symptoms 
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such as breathing difficulties, cough, palpitation, mus-
cle soreness, and even life-threatening [32]. COVID-19 
lockdown, as a social and environmental stressor, has an 
important impact on people’s physical and mental health 
and quality of life [33, 34]. Occupational stress refers to 
the physical and psychological stress caused by the imbal-
ance between objective requirements and self-adaptive 
ability in the process of work, which is a non-specific 
abnormal psychological response [35]. The lockdown of 
COVID-19 has reduced people’s physical activity, physi-
cal fitness, and sleep quality [36], and they are worried 
about not being able to recover their previous health sta-
tus and skill level [37, 38]. For football referees, physical 
fitness and professional skills are the foundations of their 
career development. After being quarantined at home for 
a long time, they will worry about the decline of physical 
strength and the occupational pressure caused by poor 
professional skills in the early days of sports competitions 
[39]. A study of French athletes showed higher anxiety 
scores when they returned to competition after COVID-
19 [40]. Occupational stress is an important factor affect-
ing the quality of life [41]. Long-term, high-intensity 
occupational stress will cause job burnout, reduce job 
satisfaction, produce physical and mental health prob-
lems [42], and decrease the quality of life [43]. Therefore, 
hypothesis 2 is formulated: Occupational stress mediates 
the relationship between COVID-19 lockdown and qual-
ity of life.

Burnout is a long-term state of emotional, physical, and 
mental exhaustion [44, 45], which Maslach et al. believe 
includes emotional exhaustion, depersonalization, and 
low personal accomplishment [46]. Job burnout refers 
to the state of physical and mental fatigue and exhaus-
tion produced by individuals under heavy work pres-
sure, which is defined as a chronic work stress syndrome 
by the World Health Organization [46]. Previous studies 
have shown that job burnout is related to sociodemo-
graphic and job-related factors, including age, marital 
status, work experience [47, 48], wage level [49, 50], work 
stress, social support, etc. [51–53]. According to the job 
demand-resource model, job demand refers to employ-
ees’ demands on individuals’ physical, psychological, and 
social abilities in their work. Job resources are factors 
related to employees’ work planning, professional cogni-
tion, and organizational development that can promote 
the realization of employees’ work goals. When work 
demands and work resources cannot match, blindly con-
suming work resources will lead to job burnout among 
employees, which will lead to physical and mental health 
problems, decreased work efficiency, and low job satisfac-
tion [54]. The COVID-19 lockdown has led to the cancel-
lation or postponement of almost all sports matches, and 
the salary of Chinese football referees is closely related 

to the number of matches they participate in. Therefore, 
the COVID-19 lockdown has put football referees under 
greater economic pressure. In addition, due to the lock-
down, football referees have reduced their physical activi-
ties, lack normal training and referee performance, and 
their professional ability is at risk of declining. Therefore, 
in the early stages of recovery, the lack of professional 
ability and self-efficacy, as well as the great pressure of 
refereeing, will lead to job burnout [55, 56], which will 
affect the physical and mental health and quality of life 
of the employees [57–59]. Therefore, hypothesis 4 is for-
mulated: Job burnout mediates the relationship between 
COVID-19 lockdown and quality of life.

A large number of studies have shown that COVID-
19 lockdown and isolation measures increase people’s 
fear, stress, anxiety, and depression [60, 61], which have 
a great impact on their work and lives. For athletes, ref-
erees, and other groups who usually have a lot of exer-
cises, the lockdown of COVID-19 makes them have to 
change their exercise habits and work status and even 
adjust their expected career plan [62]. The prolonged 
lockdown and isolation have reduced their physical 
fitness and professional skill proficiency, which has 
increased their occupational pressure to some extent. 
Job burnout is an extreme reaction when individuals 
cannot cope with work pressure smoothly, and it is a 
state of exhaustion of emotions, attitudes, and behav-
iors produced by individuals under long-term pressure 
[63]. Studies have shown that occupational stress has a 
direct positive impact on job burnout, and employees 
who experience job burnout will suffer from decreased 
work efficiency, physical and mental health problems 
[64], decreased life satisfaction, and thus reduced 
quality of life [43, 59]. Therefore, hypothesis 4 is for-
mulated: Occupational stress and job burnout play a 
chain-mediated role between COVID-19 lockdown 
and quality of life.

In short, the current studies on the impact of the 
COVID-19 lockdown on quality of life mostly focus on 
medical staff and students, and most of the studies in the 
sports industry also focus on athletes, with little research 
on football referees. To our knowledge, there are no more 
than 30 studies on the impact of the COVID-19 epidemic 
on football referees, and most of them focus on physi-
cal function, professional skills, and mental health, while 
there is only one piece of literature on Chinese football 
referees [39]. Therefore, based on the stressor theory 
model and the job demand-resource model, this paper 
explores the impact of the COVID-19 lockdown on the 
quality of life of Chinese football referees as well as the 
influencing mechanisms of occupational stress and job 
burnout. Based on the literature review above, we pro-
pose a hypothesis and a hypothesis model (Fig. 1).
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Methods
This is a cross-sectional study using convenience sam-
pling and snowball methods, conducted through an 
online questionnaire platform (https:// www. wjx. cn/) 
from Au-gust to September 2022. Before completing the 
questionnaire, participants were in-formed that the sur-
vey was anonymous and confidential, and their informed 
consent was sought. A total of 350 questionnaires were 
sent out and 338 were recovered, for a recovery rate of 
96.57%. The inclusion criteria for the sample were: (1) 
age ranged from 19 to 45years old and came from 29 
provinces in China; (2) referees registered with the CFA 
at level 3 or above; and (3) taking no less than 10min to 
complete the questionnaire. During data pre-process-
ing, we removed missing data and invalid samples that 
took less than 10min to answer the questions and those 
that did not meet the inclusion criteria, and the final 
remaining 307 samples were screened. Among them, 
254 (82.74%) were male and 53 (17.26%) were female. 
108 (35.18%) had been referees for less than three years, 
73 (23.78%) for three to five years, 42 (13.68%) for six to 
eight years, and 84 (27.36%) for more than eight years. 
There were 40 referees (13.03%) with national referees, 
103 (33.55%) with first-class referees, 95 (30.94%) with 
second-class referees, and 69 (22.48%) with third-class 
referees. Referees have a high level of skill and have 
many years of experience refereeing matches in the Chi-
nese Football League. This is a nationally representative 
sample of data. The survey was approved by the Ethics 
Committee of the School of Basic Medicine of Shandong 
University (No. ECSBMSSDU2022-1–086).

Research instruments
In addition to demographic data such as gender, age, edu-
cation, and referee performance, the study added four 
dimensions of quality of life to the hypothesis model: 
physical domain, psychological domain, social relations 
domain, and environmental domain.

Impact of Events Scale‑Revised (IES‑R)
The Chinese version of the Impact of Event Scale-Revised 
(IES-R) was used to measure the reactions of Chinese 
football referees after the COVID-19 lockdown. The scale 
was developed by Weiss and Marmar [65] and consists 
of 22 entries with respect to intrusion, avoidance, and 
hyperarousal. It is rated on a five-point scale from 0 to 
4, with 0 being no impact and 4 being severe impact. The 
main statistical indicator is the total score, which ranges 
from 0 to 88. According to the instrument, the level of 
impact can be classified as follows: 0–8 is non-existent, 
9–25 is mild, 26–43 is moderate, and > 44 is severe psy-
chological impact [66]. The IES-R scale has been shown 
to have good reliability and validity in Chinese popula-
tions [67]. In this study, Cronbach’s alpha was 0.946.

Effort–Reward Imbalance Scale (ERI)
The Chinese version of the Effort-Reward Imbalance 
Scale (ERI) was used to measure the job stress of Chinese 
football referees. ERI was developed by Siegrist, and the 
Chinese version of the questionnaire has good reliability 
and validity [68]. The questionnaire consists of 23 items, 
of which 6 measure effort, 11 measure reward, and 6 
measure overcommitment. All dimensions were rated on 
a 5-point likert scale, with higher scores reflecting more 
effort, reward, and over-commitment. The raw score of 
the reward was obtained through reverse scoring. The 
total score for each dimension is divided by the number 
of items to obtain an average score. The ratio between 
effort and reward scores is an indicator of ERI. Football 
referees with a ratio > 1 (i.e., high effort and low reward) 
are defined as highly stressed [69]. The Cronbach’s coef-
ficient of the scale in this study was 0.670.

Maslach Burnout Inventory General Survey (MBI‑GS)
The Chinese version of the Maslach Burnout Inven-
tory General Survey (MBI-GS) [70], which was used 
to measure the job burnout status of football referees, 

Fig. 1 The conceptual framework of this study
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The scale consists of three sections: emotional exhaus-
tion, cynicism, and reduced personal accomplish-
ment. The emotional exhaustion component consists 
of 8 questions, the cynicism component consists of 6 
questions, and the low sense of accomplishment com-
ponent consists of 8 questions, for a total of 22 ques-
tions throughout the questionnaire. All dimensions are 
scored on a 5-point likert scale, with 0 being "never" 
and 6 being "very often". The higher the score, the 
higher the level of burnout. The scale has been veri-
fied to have good reliability and validity in the Chinese 
population and reports a three-factor structure and 
good internal consistency (alpha between 0.85 and 
0.89) across the sub-scales in China [71]. In this study, 
Cronbach’s alpha was 0.856.

World Health Organization quality of life‑BREF scale 
(WHOQOL‑ BREF)
The Chinese version of the World Health Organization 
quality of life-BREF scale (WHOQOL-BREF) is used 
to measure the quality of life of Chinese football refer-
ees. The scale is a cross-cultural self-management scale 
consisting of 26 questions. Quality of life is assessed in 
four different areas: physical (seven questions), psycho-
logical (six questions), social relationships (three ques-
tions), and environment (eight questions). Responses 
varied according to a five-point likert interval scale. 
Each WHOQOL-BREF item has a score range of 1–5, 
while each WHOQOL-BREF dimension has a score 
range of 4–20. A lower score means a poorer quality of 
life [72]. In this study, Cronbach’s alpha was 0.941.

Statistical analysis
We used SPSS 24.0 (IBM Corporation, Armonk, NY, 
USA) and Mplus 8.0 in this study for data analysis 
and structural equation model testing. The mean and 
standard deviation were used for all continuous vari-
ables, and quantity and percentage were used for cat-
egorical variables. First, SPSS was used for descriptive 
analysis, analysis of variance, and the Pearson cor-
relation test. Then, the structural equation model test 
was performed using Mplus, using chi-square (2), the 
goodness of fit index (GFI), TLI, the adjusted goodness 
of fit index (AGFI), SRMR, and the approximate root 
mean square error (RMSEA). Finally, Models 4 and 6 
from the 3.3 version of PROCESS Macro were used to 
conduct mediating effects and chain mediating effects 
tests, respectively. Using the 5000 bias correction Boot-
strap method, the mediating effect was significant if the 
95% confidence interval (CI) did not contain 0.

Results
Common method deviation test
We used the Harman single-factor test to check for com-
mon method bias [73]. The results showed that 18 fac-
tors all had characteristic roots greater than 1, and the 
cumulative variance extracted from the first factor was 
22.76%, less than 40%. Therefore, there are no serious 
common methodological biases in this study and it can 
be continued.

Descriptive statistics and correlation analysis
Table  1 shows the detailed demographic characteris-
tics of this study. Pearson correlation analysis was con-
ducted for COVID-19 isolation, occupational stress, job 
burnout, quality of life, and four dimensions of qual-
ity of life (physical field, psychological field, social rela-
tions field, and environmental field), and the results are 
shown in Table  2. COVID-19 isolation was positively 
correlated with occupational stress (r = 0.380, p < 0.001) 
and job burnout (r = 0.398, p < 0.001) and negatively cor-
related with quality of life (r = -0.301, p < 0.001) and its 
four dimensions. Occupational stress and job burnout 
were positively correlated with quality of life (r = -0.433, 
p < 0.001; r = -0.484, p < 0.001), and its four dimensions 
were also significantly negatively correlated. In addition, 
we also looked at the distribution of the four dimensions 
of quality of life (see Fig. 2).

We used Mplus 8.0 to test the structural equation 
model composed of COVID-19 lockdown, occupa-
tional stress, job burnout, and quality of life. According 
to the hypothesis proposed above, the structural equa-
tion model was constructed with COVID-19 isolation as 
the independent variable, quality of life as the depend-
ent variable, occupational stress and job burnout as the 
mediating variables, and gender and education level as 
the control variables. As shown in Table  3, the model 
fitting index was χ2/df = 4; CFI = 0.977; TLI = 0.931; 
RMSEA = 0.066; SRMR = 0.034. The model fits well. 
Therefore, hypothesis 1 is valid.

First, we applied models 4 and 6 in PROCESS in SPSS 
[74] and resampled 5000 times using the deviation-
corrected percentile Bootstrap method to calculate the 
95% confidence interval for the mediation effect. The 
results are shown in Table  4. The effect values of three 
indirect effect paths (COVID-19 lockdown → occupa-
tional stress → quality of life, COVID-19 lockdown → job 
burnout → quality of life, COVID-19 lockdown → occu-
pational stress → job burnout → quality of life) were 
-0125, -0.096 and -0.043, respectively. Their 95% guid-
ing confidence intervals do not contain 0 ([-0.160,-
0.065], [-0.139,-0.042], [-0.063,-0.017]), so the three 
pathways are significant, that is, occupational stress has 
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an intermediary role between COVID-19 lockdown and 
quality of life, hypothesis 2 is valid; Job burnout has a 
unique mediating role between COVID-19 lockdown 
and quality of life, and hypothesis 3 is valid; Occupational 
stress and job burnout have a chain mediating effect 
between COVID-19 lockdown and quality of life, and 
hypothesis 4 is valid ( Fig. 3).

To further explore the specific aspects of the COVID-
19 lockdown affecting the quality of life through 

occupational stress and job burnout, this study tested 
the mediating effect of the four dimensions of the qual-
ity of life (physical, psychological, social relations, and 
environmental) respectively. The analysis results show 
(Table  5) that the direct effect of COVID-19 lockdown 
on the four dimensions is not significant, but in the 
physical field, there are three paths: COVID-19 lock-
down → occupational stress → physical field, COVID-19 
lockdown → job burnout → physio-logical field, The 95% 

Table 1 Demographic information

Variables Item Number Percentage (%)

Gender Male 254 82.74

Female 53 17.26

Age 19–25 147 47.88

26–35 83 27.04

36–45 77 25.08

Level of education (qualification) High school and below 5 1.63

College and bachelor’s degree 252 82.08

Master’s degree 49 15.96

Doctoral degree 1 0.33

Level of referee National level referee 40 13.03

Grade 1 Referee 103 33.55

Grade 2 Referee 95 30.94

Grade 3 referee 69 22.48

Length of experience as a referee Less than 3 years 108 35.18

3–5 years 73 23.78

6–8 years 42 13.68

Over 8 years 84 27.36

Officiating/assistant referee Assistant referee 151 49.19

Officiating referee 156 50.81

Full time/part time part time 295 96.09

Full time 12 3.91

Level of physical activity Light exercise 47 15.31

Moderate physical activity 85 27.69

Heavy physical activity 175 57

Total 307 100

Table 2 Pearson correlation analysis

* p < 0.05, ** p < 0.01

M SD 1 2 3 4 5 6 7 8

1 COVID-19 lockdown 18.153 12.888 1.000 — — —

2 Job burnout 41.404 11.808 0.398** 1.000 — —

3 Occupational stress 0.216 0.111 0.380** 0.421** 1.000 —

4 Quality of life 98.790 14.348 -0.301** -0.484** -0.433** 1.000

5 Physical domain 13.400 1.844 -0.114** -0.266** -0.217** 0.709** 1.000

6 Psychological domain 14.508 1.978 -0.181** -0.350** -0.306** 0.812** 0.628** 1.000

7 Social relations domain 15.053 2.867 -0.236** -0.355** -0.291** 0.816** 0.613** 0.615** 1.000

8 Environmental domain 14.757 2.494 -0.197** -0.392** -0.385** 0.906** 0.628** 0.688** 0.695** 1.000
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confidence intervals of COVID-19 lockdown → occupa-
tional stress → job burnout → physical field were [-0.114, 
-0.024], [-0.096, -0.008] and [-0.044,—0.004], exclud-
ing 0. Therefore, the COVID-19 lockdown can affect 
the physical field of Chinese football referees through 

Fig. 2 Distribution of the four dimensions of quality of life: a Physical domain; b Psychological domain; c Social relations domain; d Environmental 
domain

Table 3 Model fit index

Index χ2/df CFI TLI RMSEA SRMR

Result 4 0.977 0.931 0.066 0.034

Ideal value  ≤ 5  ≥ 0.90  ≥ 0.90  ≤ 0.08  ≤ 0.05

Table 4 Chain mediation effect test

Path Effect value Boot SE Boot LLCI Boot ULCI p

Direct effect COVID-19 lockdown—Quality of life -0.083 0.06 -0.2 0.034 0.167

COVID-19 lockdown—Occupational stress -Quality of Life -0125 0.024 -0.16 -0.065 0.000

Indirect effect COVID-19 lockdown—Job burnout -Quality of life -0.096 0.025 -0.139 -0.042 0.000

COVID-19 lockdown -Occupational stress- Job burnout -Quality of life -0.043 0.012 -0.063 -0.017 0.000

Total effect COVID-19 lockdown—Quality of life -0.348 0.06 -0.465 -0.23 0.000
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occupational stress and job burnout. In the psychological 
field, there are three paths: COVID-19 lockdown → occu-
pational pressure → psychological field, COVID-19 lock-
down → job burnout → psychological field, The 95% 
confidence intervals of COVID-19 lockdown → occu-
pational stress → job burnout → psychological field are 
[-0.138, -0.037], [-0.113, -0.027] and [-0.053, -0.011], all 
excluding 0. Therefore, the COVID-19 lockdown can 
affect the psychological field of Chinese football referees 
through occupational stress and job burnout. In the field 

of social relations, there are three paths: COVID-19 lock-
down → occupational pressure → social relations field, 
COVID-19 lockdown → job burnout → social relations 
field, The 95% confidence intervals of the COVID-19 
lockdown → occupational stress → job burnout → social 
relations field are [-0.122,—0.013], [-0.110, -0.019] and 
[-0.049, -0.008], excluding 0. Therefore, the COVID-
19 lockdown can affect the field of social relations of 
Chinese football referees through occupational stress 
and job burnout. In the environmental field, there are 

Fig. 3 Structural equation modelling

Table 5 Testing the mediating effects of the four dimensions of quality of life (physical domain, psychological domain, social relations 
domain, environmental domain)

Path Effect value Boot SE Boot LLCI Boot ULCI p

Direct effect COVID-19 lockdown—physical domain 0.001 0.009 -0.016 0.019 0.879

COVID-19 lockdown—psychological domain -0.001 0.009 -0.019 0.016 0.874

COVID-19 lockdown—social domain -0.019 0.013 -0.045 0.006 0.143

COVID-19 lockdown—environmental domain 0.002 0.011 -0.02 0.024 0.877

Indirect effect COVID-19 lockdown—occupational stress—physical domain -0.010 0.023 -0.114 -0.024 0.676

COVID-19 lockdown—job burnout—physical domain -0.007 0.022 -0.096 -0.008 0.761

COVID-19 lockdown—occupational stress—job burnout—physical domain -0.003 0.010 -0.044 -0.004 0.768

COVID-19 lockdown—occupational stress—Psychological domain -0.013 0.026 -0.138 -0.037 0.598

COVID-19 lockdown—job burnout—psychological domain -0.010 0.022 -0.113 -0.027 0.650

COVID-19 lockdown—occupational stress—job burnout—psychological 
domain

-0.004 0.011 -0.053 -0.011 0.680

COVID-19 lockdown—occupational stress—social domain -0.016 0.028 -0.122 -0.013 0.566

COVID-19 lockdown—job burnout—social domain -0.014 0.023 -0.110 -0.019 0.558

COVID-19 lockdown—occupational stress—job burnout—social domain -0.006 0.010 -0.049 -0.008 0.563

COVID-19 lockdown—occupational stress—environmental domain -0.022 0.026 -0.164 -0.061 0.400

COVID-19 lockdown—job burnout—environmental domain -0.014 0.023 -0.120 -0.030 0.552

COVID-19 lockdown—occupational stress—job burnout -environmental 
domain

-0.006 0.010 -0.053 -0.013 0.558

Total effect COVID-19 lockdown—physical domain -0.018 0.008 -0.034 -0.002 0.025

COVID-19 lockdown—psychological domain -0.029 0.009 -0.046 -0.013 0.001

COVID-19 lockdown—social domain -0.055 0.012 -0.079 -0.031 0.000

COVID-19 lockdown -environmental domain -0.040 0.011 -0.061 -0.019 0.000
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three paths: COVID-19 lockdown → occupational pres-
sure → environmental field, COVID-19 lockdown → job 
burnout → environmental field, The 95% confidence 
intervals of COVID-19 lockdown → occupational 
stress → job burnout → environmental field are [-0.164, 
-0.061], [-0.120, -0.030], and [-0.053, -0.013] respectively, 
all excluding 0. Therefore, the COVID-19 lockdown can 
affect the social relations of Chinese football referees 
through occupational stress and job burnout. To sum 
up, the four dimensions of quality of life (physical, psy-
chological, social, and environmental) all meet the chain 
mediation model (Fig. 4).

Discussion
The main purpose of this study is to reveal the impact 
of the COVID-19 lockdown on the quality of life of Chi-
nese football referees and the mediating role of occupa-
tional stress and job burnout. The results showed that 
the COVID-19 lockdown had no significant effect on 
the quality of life of Chinese football referees, but the 
COVID-19 lockdown could indirectly affect the quality 
of life of Chinese football referees through occupational 
stress and job burnout. In addition, the four dimensions 
of quality of life (physical field, psychological field, social 
relations field, and environmental field) also meet the 
chain mediation model.

It has been shown that COVID-19 does not have a 
significant direct effect on people’s quality of life. This 
is consistent with the findings of several previous stud-
ies [23–25]. Most studies have found that COVID-
19 lockdown can reduce people’s physical activity, 
increase sedentary time [9, 75], cause mental health 
problems such as stress, anxiety, and depression [76], 
and reduce the quality of life. Home isolation is also 
likely to cause family conflict [77], reduce wages at 
work, and reduce people’s quality of life [78, 79]. How-
ever, several studies in the USA, Poland and Saudi Ara-
bia found no significant direct effect of COVID-19 on 
quality of life in students or adults [23–25]. The results 
of the present study corroborate the findings of previ-
ous studies. We believe that the reasons for this result 
are the following: On the one hand, the majority of 
Chinese football referees consider refereeing their sec-
ond career. Of the 307 referees included in this study, 
only 12 were full-time referees. Therefore, although 
the COVID-19 lockdown has suspended all sporting 
events and reduced the salaries of football referees, 
they may still have income from other professions, so 
they are not under great economic pressure. On the 
other hand, Chinese football referees have a special 
working environment and work nature, and they need 
to bear great physical and psychological pressure when 
they are working. However, the COVID-19 lockdown 

Fig. 4 Chain mediation model of the four dimensions of quality of life: a Physical domain; b Psychological domain; c Social relations domain; 
d Environmental domain
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allows them to rest at home, which relieves their physi-
cal and mental pressure to some extent, so it does not 
have a significant impact on their quality of life.

The results of this study show that occupational stress 
plays a mediating role be-tween COVID-19 lockdown 
and the quality of life of Chinese football referees, that 
is, COVID-19 lockdown affects their quality of life 
through occupational stress. This is consistent with the 
results of previous studies. The COVID-19 lockdown 
has shut down most businesses and forced employees 
to rest or work from home, which in large part reduces 
their work skills. Therefore, in the early days of return-
ing to work, occupational stress occurs due to the ina-
bility of physical conditions or professional skills to 
adapt to occupational requirements [80, 81]. The results 
of this study reinforce the theoretical model of stress-
ors proposed by Robbins, that is, when people feel the 
pressure brought by the environment, organization, or 
individual, they will have some physical, psychological, 
and behavioral symptoms [31]. Football referees’ pro-
fessional skills decline due to a lack of organized train-
ing and refereeing experience when they are isolated at 
home. They are worried that they cannot adapt to the 
high-intensity and high-pressure working state, which 
will cause occupational stress. Occupational stress can 
directly affect people’s quality of life, leading to nega-
tive physical and psychological consequences such as 
migraines, insomnia, anxiety, and depression [82] and 
reducing people’s quality of life [43, 83].

The results of this study showed that job burnout 
played a mediating role between the COVID-19 lock-
down and the quality of life of Chinese football referees, 
that is, the COVID-19 lockdown affected their quality 
of life through job burnout. This is consistent with pre-
vious research results [51, 52, 84]. The results of this 
study strengthen the job demand-resource model [50]. 
When the job resources cannot match the job demand, 
employees will have job burnout, which leads to physi-
cal and mental health problems, low job satisfaction, and 
decreased quality of life [85]. COVID-19 has had a great 
impact and influence on the sports competition industry 
in China, changing the work environment and status of 
sports-related staff greatly. Some of the most influential 
companies have even resorted to layoffs or salary cuts to 
cope with the crisis. On the one hand, for football ref-
erees, the COVID-19 pandemic has changed their work 
status, making them change from dynamic work to static 
work at home. The huge work change makes them feel 
unadaptable and causes job burnout. On the other hand, 
the COVID-19 lockdown leads to a decline in their physi-
cal fitness and professional skills. In the early stages of 
the resumption of sports competitions, their work abil-
ity fails to meet the job requirements, resulting in low 

personal achievement and job burnout, which further 
affects their quality of life.

Finally, this study proved the chain-mediating effect 
of occupational stress and job burnout between the 
COVID-19 lockdown and the quality of life of Chinese 
football referees. This is also consistent with previous 
research results [59, 86]. Job burnout is caused by the 
long-term accumulation of occupational stress. When 
employees experience job burnout, they will lose enthu-
siasm for work, have low work efficiency, and even have 
the intention of absenteeism and resignation [86]. At the 
same time, job burnout will also increase people’s anxi-
ety and depression symptoms and harm their physical 
and mental health and quality of life [64, 87, 88]. Affected 
by COVID-19 isolation, football referees’ working abil-
ity decreases, which does not match their actual working 
ability, thus generating occupational stress. Long-term 
occupational stress leads to job burnout, which further 
affects their physical and mental health and quality of life.

To the best of our knowledge, this is the first study on 
the impact of COVID-19 quarantine on the quality of life 
of football referees in China. This is mainly because, on 
the one hand, the number of football referees in China 
is relatively small compared with other professions. 
According to statistics, only 32 new international level 
referees were added to the Chinese Football Association 
in 2023. Therefore, it is not easy to recruit a large num-
ber of football referees as research subjects. On the other 
hand, football referee is a very important and indispen-
sable role in every football match. However, most of the 
current research mainly focuses on football players and 
ignores the importance of football referees. Therefore, 
our study enrich the stressor theory and the job demand-
resource model, fills in the relevant research on Chinese 
football referees, and explores their occupational stress, 
job burnout and quality of life according to the reality of 
COVID-19 isolation, so that people pay more attention to 
the special group of referees. This helps to provide a the-
oretical basis for government departments and relevant 
organizations to take corresponding measures to reduce 
the occupational stress and job burnout of football ref-
erees during and after the COVID-19 quarantine, and 
to ensure that their quality of life is not affected by the 
COVID-19 quarantine. In addition, we further explore 
the influencing mechanisms in the four dimensions of 
quality of life (physical, psychological, social relations, 
and environmental). Among them, the physical domain 
included body pain, sleep, daily life and work ability sat-
isfaction. Psychological domains included enjoyment 
of life, attention, depression, etc. Social relationships 
include interpersonal relationships, sexual life, and sup-
port from friends. Environmental fields include living 
conditions, medical care, transportation, money, etc. Our 
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results find that the chain mediation model is also valid 
on these four dimensions. Therefore, alleviating the work 
stress and/or burnout of football referees can reduce 
their physical and mental injuries, promote physical and 
mental health, and improve their social relationship satis-
faction, life satisfaction, and well-being. This will play an 
important positive role in improving the health and well-
being of Chinese football referees.

There are also some limitations to this study. First, the 
study is cross-sectional and cannot explain cause-and-
effect relationships between variables. Therefore, we 
hope that future studies may consider using longitudinal 
research methods to further explore Secondly, this study 
used an online questionnaire platform and self-report to 
collect data. In the future, it is hoped that researchers can 
conduct research using more objective and multi-angle 
methods. In addition, our study explored the impact of 
the COVID-19 lockdown on the quality of life of Chinese 
football referees from the perspective of occupational 
stress and job burnout, and there are many unexplored 
factors. It is hoped that the next research can explore 
more mediating or moderating variables and enrich its 
mechanism of action.

Conclusion
Based on the stressor theory and the demand-resource 
model, this study takes Chinese football referees as the 
research objects to explore the impact of COVID-19 
lockdown on their quality of life and its mechanisms. 
The results showed that the COVID-19 lockdown had 
no significant effect on the quality of life of Chinese foot-
ball referees, but it could affect the quality of life and 
the four dimensions of the quality of life (physical field, 
psychological field, social relations field, and environ-
mental field) through occupational stress and job burn-
out, respectively. In addition, it can also influence the 
quality of life and its four dimensions through the chain-
mediating effect of occupational stress and job burnout. 
Therefore, this study provides a theoretical reference for 
helping Chinese football referees improve their quality of 
life after the COVID-19 lockdown ends.
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