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ABSTRACT
Objectives To examine the physical, psychological and 
pandemic fatigue during the COVID- 19 pandemic, and to 
explore the correlates of fatigue using a representative, 
population- based, community sample of Chinese adults in 
Hong Kong.
Design Cross- sectional study.
Setting Telephone surveys in Hong Kong from December 
2020 to January 2021 (during the fourth wave of 
COVID- 19 outbreak).
Participants 1255 adults living in Hong Kong aged 18 
years or older sampled using a multistage approach (53% 
women).
Main outcome measures Physical and psychological 
fatigue: The Fatigue Assessment Scale (with a cut- off 
score of 22). Pandemic fatigue: Adherence to six disease 
prevention measures (DPM) recommended by the 
government.
Results About 25.7% of the participants were feeling 
fatigued physically and psychologically. Physical and 
psychological fatigue was not directly associated with 
pandemic fatigue, and their association was fully mediated 
by self- perceived disruptions of COVID- 19- related 
restrictions in daily life. Results from the hierarchical 
regression analysis showed that higher levels of fatigue 
were associated with economically inactive status 
(B=0.18, SE=0.04, p<0.001), having family or friend 
infected with COVID- 19 before or during the study 
(B=0.17, SE=0.01, p<0.001), lower acceptability of DPM 
(B=−0.16, SE=0.03, p<0.001), greater disruptions in 
daily life (B=0.22, SE=0.02, p<0.001), and greater trust 
in authorities in ending the pandemic (B=0.11, SE=0.02, 
p<0.001).
Conclusions Fatigue affected many individuals during the 
pandemic. Disruptions of DPM in daily life may serve as a 
mediator in the association between pandemic fatigue and 
physical and psychological fatigue, reflecting the need of 
effective interventions to reduce self- perceived disruptions 
of COVID- 19- related restrictions in the general population. 
Resources should be allocated to provide sufficient 
services to individuals vulnerable to fatigue during the 
prolonged pandemic.

INTRODUCTION
Since its outbreak in December 2019, the 
COVID- 19 pandemic has become a serious 

global threat. As of September 2022, the 
number of confirmed cases has reached 
601 million, including almost 6.5 million 
deaths worldwide.1 Data show that COVID- 19 
and its related issues are associated with 
various physical, psychological, social and 
economical consequences (eg, fear or 
distress due to the loss of beloved ones, fear 
of unemployment, financial crisis).2 Among 
various negative consequences, fatigue is one 
of the most commonly reported health issue 
overlooked by existing research.3 4 Fatigue 
is a condition occurring during exercise, a 
symptom of a disease, a pathological reac-
tion or a psychological reaction to stress and 
other negative emotions.5 6 It can be classified 
into three main categories7: (1) subjective 
feeling of physical or psychological tiredness 
that can be related to a health condition, 
sustained activities, deprivation of sleep or 
physical or mental exertion; (2) reduced 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This is the first study to assess the levels of fatigue 
among the general Chinese population during an 
epidemic wave of the COVID- 19 pandemic in Hong 
Kong.

 ⇒ One of the major strengths is the use of a compre-
hensive approach to examine different aspects of 
fatigue, including physical, psychological and pan-
demic fatigue, in a population- based, community 
sample.

 ⇒ The investigations on the correlates of fatigue and 
the mediating effect of self- perceived disruptions 
in daily life provide insights on the design and im-
plementation of future disease preventive measures 
and restrictions.

 ⇒ The measurement of pandemic fatigue was indirect 
because there was no validated, direct assessment 
scale available at the time of the study.

 ⇒ The cross- sectional nature of the study did not al-
low the investigation of causal relationships among 
variables.
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ability to perform a task due to insufficient physical or 
mental resources; and (3) negative feelings as a result 
of prolonged exposure to aversive circumstances. In the 
case of COVID- 19, fatigue can be a mere symptom of 
the disease, an indicator of the underlying psychological 
problems (eg, stress and anxiety related to the pandemic) 
or both.8 In addition to the general distressing condi-
tions resulting from the disease, the COVID- 19 preven-
tion measures adopted worldwide, such as lockdowns, 
curfews and social distancing regulations, may impose 
further negative influences on the physical and psycho-
logical well- being.9 Hampered well- being, together with 
anxiety, worries, social isolation and the lack of physical 
movement resulting from those prevention measures, 
may lead to a long- term state of physical and psycho-
logical fatigue during the pandemic. In addition to the 
physical and psychological fatigue, a fourth category, 
namely pandemic fatigue, has been observed across coun-
tries over the course of the pandemic. According to the 
WHO,10 pandemic fatigue refers to ‘distress as a reaction 
to sustained and unresolved adversity which may lead 
to complacency, alienation and hopelessness, emerging 
gradually over time (p.7)’, which can lead to a drop in 
motivation to follow recommended protective behaviours 
or to accept disease prevention measures and restrictions. 
Pandemic fatigue is regarded as a ‘natural’ reaction to the 
current crisis that has been dragged on for too long.11 12 
Individuals are forced to adopt a different lifestyle; and 
the negative emotions related to the long- term personal, 
social and economical changes and the disruptions in life 
plan caused by various pandemic responses and restric-
tions are likely to accumulate over time. As a result, 
behavioural fatigue and demotivation may emerge.10

Hong Kong is among the first places in the world in 
which COVID- 19 cases were detected. Since the first 
confirmed case reported on 23 January 2020, the city has 
been greatly affected by the COVID- 19 and related disease 
prevention measures (DPM). As of September 2022, 
over 1.5 millions of citizens have contracted the disease 
(approximately 21% of the population), and almost 10 
000s of them died.13 To follow the ‘zero- COVID’ policy 
implemented by the Chinese central government, the 
Hong Kong government has been imposing ‘some of the 
world’s strictest’ regulations and restrictions on social 
distancing, travel, quarantine and mask wearing.14 For 
example, during the fourth epidemic wave of COVID- 19 
from late 2020 to early 2021, face- to- face classes at schools 
were all suspended, and some districts were temporarily 
‘lockdown’ for several days for compulsory quarantine. 
Flights from certain countries (eg, UK) were banned, 
and overseas residents who returned to the city must 
undergo 21 days of quarantine. From time to time, 
bars, clubs, cinemas and beauty salons were ordered to 
suspend operations while restaurants were not allowed to 
provide dine- in services. To date, some of the strict social 
distancing restrictions still remain effective in the city. 
Whether the long- term implementation of strict DPM 
may reduce public adherence is of concern. Literature 

has suggested that public adherence to DPM could 
greatly affect the effectiveness in controlling the spread 
of COVID- 19,15 and pandemic fatigue and disruptions in 
daily life can be the most determining factors that lead 
to demotivation of accepting and following the recom-
mended DPM.7 10 A recent population- based telephone 
survey in Hong Kong revealed a decline in the compli-
ance with social distancing measures in the general popu-
lation, reflecting a possible state of pandemic fatigue in 
the city.16

Despite the preliminary research efforts that demon-
strated various degrees of fatigue during the pandemic, 
empirical studies on the general populations were scarce. 
In particular, physical and psychological fatigue expe-
rienced by the general populations has received little 
attention in the COVID- 19 literature, and fatigue has 
rarely been examined as a psychological problem or as 
a correlate of issues related to COVID- 19.3 For example, 
the 2021 study conducted in Hong Kong focuses on the 
trend of adherence to DPM, and does not include any 
analysis on the associated factors of the adherence/non- 
adherence.16 Understanding how pandemic fatigue and 
other aspects of fatigue are affected by different factors, 
and exploring effective strategies to reduce fatigue are 
the key to successful disease preventive measures during 
the prolonged pandemic. This study aimed to fill this 
research gap by investigating the physical, psychological 
and pandemic (behavioural) fatigue, and examining 
their associated factors using a population- based, random 
sample during one of the biggest epidemic waves in Hong 
Kong. Our primary research questions were: (1) how 
individuals were affected by physical and psychological 
fatigue; (2) whether pandemic fatigue, which could be 
reflected by the non- adherence to DPM, appeared in the 
general population; (3) how pandemic fatigue could be 
associated with physical and psychological fatigue; and 
(4) what factors affected the levels of fatigue among indi-
viduals in Hong Kong.

METHODS
Study design, setting, and participants
This cross- sectional study was a population- based 
telephone survey conducted from December 2020 to 
January 2021 in Hong Kong. During that time, Hong 
Kong was experiencing one of the biggest epidemic 
waves, and relevant DPM and restrictions imple-
mented by the government were strict. Participants 
were Chinese- speaking adult residents (aged 18 years 
or above) in Hong Kong during the study period. In 
this study, Hong Kong residents referred to individ-
uals who possessed a Hong Kong Identity Card issued 
by the Immigration Department of Hong Kong, and 
covered both permanent residents and those working 
or studying in the city on a short- term basis. Due to the 
nature and language requirements of the telephone 
survey, individuals who could not communicate in 
Chinese (Cantonese or Mandarin) or those who did 
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not possess a mobile or landline phone were excluded. 
According to the 2016 Population By- census in Hong 
Kong,17 there was a population of 6.48 million aged 18 
or above, of which 96.7% were able to communicate in 
Chinese. With regard to this, our target sample size was 
1250, giving a maximum sampling error of 3% at the 
95% confidence.

We employed a multiphase procedure to sample 
and recruit participants. First, telephone numbers 
were drawn randomly from a list of landline and 
mobile directories provided by the government. These 
randomly drawn numbers were then used as ‘seeds’ 
to generate another set of telephone numbers with 
the ‘±one/two’ method. The second set of telephone 
numbers was then compared with the first to remove 
any duplicated number. Using the final set of numbers, 
trained interviewers contacted all eligible participants 
and invited them to join the survey via telephone calls 
under close supervision by our research team. Inter-
viewers made telephone calls from 09:00 to 21:00, from 
Monday to Sunday. Each number on the final set was 
called at least five times on different days before being 
classified as ‘non- contact’.

All participants provided oral consent before the 
structured telephone interview began. Data were 
collected anonymously with a computer- assisted tele-
phone interview system which allowed real- time data 
capture and consolidation. The survey comprised about 
50 items, and took approximately 30 min to complete. 
To ensure data quality, 15% of the successful interviews 
were counter- checked by our research team. All data 
were handled anonymously in aggregate. Participants 
were allowed to omit any question or withdraw from 
this study at any point of the interview.

The final set of this study comprised of 2784 tele-
phone numbers. A total of 1255 participants completed 
the telephone interviews (response rate=45%). Among 
those unsuccessful cases, the majority was non- contact 
(35%), followed by refusal to participate (19%) and 
language barriers (1%).

Patient and public involvement
Patients and the public were not involved in the research 
design, conduct, reporting or dissemination plans.

Main outcome and other variables
Fatigue was assessed with the 10- item Fatigue Assess-
ment Scale (FAS),18 a self- reported tool which measured 
physical and psychological fatigue in the general popu-
lation. Participants were asked to rate their level of 
fatigue on a 5- point Likert scale, from 1 (never) to 
5 (always), on each of the items (eg, ‘I get tired very 
quickly’ and ‘I feel no desire to do anything’). The 
total score ranged from 10 to 50, with a higher score 
indicating a higher level of fatigue. The FAS achieved 
a good internal consistency in this study, with a Cron-
bach’s alpha of 0.87. It had been used in a previous 
study on fatigue during COVID- 19 pandemic,8 and a 

cut- off score of 22 was used to indicate individuals with 
fatigue. We adopted this cut- off score and classified 
participants as feeling fatigued when their FAS total 
score was 22 or above.

Pandemic fatigue was operationalised as a low level 
of adherence to DPM. Levels of adherence to six 
DPM recommended by the Hong Kong government, 
including wearing of masks in public areas; proper 
hand washing after using the toilet; use of hand sani-
tiser before eating food; social distancing and avoid-
ance of group gathering; avoidance of touching eyes, 
nose and mouth before washing hands; and participa-
tion in voluntary COVID- 19 testing when in need, were 
assessed. Participants reported their level of adherence 
to each DPM on a 5- point Likert scale, from 1 (‘never/
almost never’) to 5 (‘always’). Item scores were aver-
aged to create an overall adherence level, with a higher 
score indicating a greater adherence to DPM. The 
adherence scale had a satisfactory reliability in this 
study (Cronbach’s alpha=0.68).

Apart from the actual adherence to DPM, we also 
assessed participants’ acceptability of those measures 
recommended in Hong Kong. Six items were used (eg, 
‘Mask mandate is acceptable and reasonable’ and ‘Prohi-
bition on group gathering is acceptable and reasonable’), 
and participants were asked to rate each item on a 5- point 
scale, from 1 (‘strongly disagree’) to 5 (‘strongly agree’). 
Item scores were averaged, and higher scores reflected 
higher levels of acceptability of DPM. Cronbach’s alpha 
of the scale was 0.85.

Disruptions in daily life related to COVID- 19 were 
measured with a list of nine items. Participants rated, on 
a 5- point scale from 1 (‘never’) to 5 (‘always’), the degree 
of disruptions in different aspects of their living routines 
caused by or related to the COVID- 19 pandemic. Sample 
items included (‘My social life has been affected by the 
COVID- 19 pandemic’) and (‘My use of medical and social 
services has been affected by the COVID- 19 pandemic’). 
Average item scores were obtained to indicate the level 
of disruption: the higher the score, the greater the level. 
The internal consistency of the disruption scale was good, 
with a Cronbach’s alpha of 0.88.

Trust in authorities was assessed with two items: (‘I trust 
the government in handling the COVID- 19 pandemic’) 
and (‘I trust the medical and healthcare professionals 
in controlling the spread of COVID- 19’). Items were 
rated on a 5- point scale, from 1 (‘strongly disagree’) to 
5 (‘strongly agree’). A higher average score reflected a 
greater level of trust in authorities in general.

In addition to the above variables, demographic char-
acteristics, which included participants’ gender, age, 
highest education attainment and economic activity 
status, were captured in the telephone survey. Partic-
ipants were also asked to report whether any of their 
family members or friends had ever been infected by 
COVID- 19. Data were recorded as 1 (‘None have been 
infected by COVID- 19.’) or 2 (‘At least one of them have 
been infected before.’).
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Data analysis
To ensure the representativeness of the final sample, 
the raw data collected were rim- weighted according to 
the latest sex- age distribution of the Hong Kong adult 
population. We summarised the descriptive statistics of 
the demographic variables, and computed the mean 
scores and SD of the main outcomes and other variables. 
To explore the correlates of physical and psychological 
fatigue among the general public during the pandemic, 
we performed a hierarchical multiple regression analysis 
with four blocks of independent variables. The first block 
covered demographic variables (ie, gender, age, highest 
education attainment and economic activity status) and 
the infection status of one’s family and friends; the second 
included adherence to DPM and acceptability of DPM; the 
third was disruptions in daily life; and the fourth was trust 
in authorities. To reduce possible confounding effects, 
all parameter estimates were adjusted for the variables 
in the previous block(s). Multicollinearity was checked 
to ensure that independent variables in the regression 
model were not intercorrelated.

All analyses in this study were conducted with SPSS 
V.26.0, and two- sided p values smaller than 0.05 were 
considered statistically significant. Missing data were 
handled with listwise deletion to ensure the completeness 
of the data set.

RESULTS
Participants’ characteristics
In this study, 47.0% of the participants in this study were 
men (table 1). The majority was senior residents who were 
55 years old or older (41.3%), followed by those between 
35 and 54 years of age (35.0%) and those between 18 
and 34 years (23.7%). Over two- thirds (68.6%) of the 
participants had at least completed secondary education. 
Most were economically active during the study period 
(65.7%), while about 4.9% were students, 11.3% were 
home- makers and 17.9% were retired.

Fatigue and its correlates
The mean score of fatigue was 26.45 (SD=7.35). Using the 
cut- off score of 22, we found that about one in four partic-
ipants (25.7%) were feeling fatigued. In this sample, 
women reported significantly greater fatigue than men 
(women: 26.95, men: 26.02, t=2.34, p<0.05), while there 
was no significant gender difference in the proportions of 
feeling fatigue using the cut- off score of 22 (men: 25.4%, 
women: 26.95, χ2=0.07, p=0.79).

Mean score of adherence to DPM was 4.12 out of a 
5- point scale (SD=0.60), reflecting that participants 
usually or always adhere to the six DPM recommended 
by the government. Similarly, participants reported a 
high level of acceptability of DPM (mean=4.40, SD=0.66) 

Table 1 Demographic characteristics of study participants

Characteristics
Unweighted count
(N=1255)

Weighted count* (N=6 134 
040)

Weighted percentage* 
(%)

Gender

  Male 598 2 881 760 47.0

  Female 657 3 252 280 53.0

Age, mean (SD) 48.47 (15.87) 48.47 (15.93) --

  18–34 years 294 1 453 440 23.7

  35–54 years 442 2 147 800 35.0

  55 years or above 519 2 532 800 41.3

Highest education attainment

  Primary school or below 178 883 111 14.4

  Secondary (junior) 214 1 044 424 17.0

  Secondary (senior) or equivalent 575 2 795 408 45.6

  Post- secondary, diploma or equivalent 139 680 965 11.1

  University or above 149 730 131 11.9

Economic activity status

  Active 825 4 029 893 65.7

   Employee, employer or self- employed (775) (3 782 101) (61.7)

   Unemployed or between jobs (50) (247 792) (4.0)

  Inactive 430 2 104 147 34.4

   Student (62) (302 632) (4.9)

   Home- maker (143) (695 093) (11.3)

   Retired (223) (1 096 609) (17.9)

   Others (2) (9 813) (0.2)

*Data were weighted according to the latest sex- age distribution and education attainment distribution in the Hong Kong population.
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as they agreed or strongly agreed that the six DPM were 
acceptable and reasonable. The mean scores of disrup-
tions in daily life related to COVID- 19 and trust in authori-
ties were 3.37 (SD=0.89) and 3.72 (SD=0.78), respectively, 
indicating a moderate- to- high level of perceived disrup-
tions and trust in authorities.

Results of the hierarchical regression analysis (table 2) 
showed that adherence to DPM and acceptability of 
DPM, together with the four demographic characteristics 
and the infection status of family and friends, predicted 
approximately 21.8% of the variance of fatigue (F7, 1247 = 
50.93, p<0.001). After adjustment of demographic char-
acteristics and the infection status of family and friends, 
adherence to DPM was positively associated with fatigue 
(B=0.11, SE=0.04, p<0.01), while acceptability of DPM 
was negatively associated with fatigue (B=−0.18, SE=0.03, 
p<0.001). In other words, higher levels of fatigue could 
be predicted by a higher level of adherence to DPM and/
or a lower acceptability of DPM.

Adding disruption in daily life related to COVID- 19 
in the regression model gave a total predictive power of 
28.4% (F8, 1246 = 63.23, p<0.001). Disruption in daily life was 
a positive predictor of fatigue (B=0.23, SE=0.02, p<0.001), 
reflecting that participants would report higher levels of 
fatigue with more disruption experienced. In this model, 
acceptability of DPM remained as a negative correlate of 
fatigue (B=−0.13, SE=0.03, p<0.001); however, the asso-
ciation between adherence to DPM and fatigue became 
non- significant (B=0.03, SE=0.04, p=0.60).

The final model, with the addition of trust in author-
ities, accounted for 29.8% of the variance of fatigue in 
this study (F9, 1245 = 60.08, p<0.001). In this model, higher 
levels of fatigue could be predicted by an economically 
inactive status (B=0.18, SE=0.04, p<0.001), an experi-
ence of family or friends being infected with COVID- 19 
(B=0.17, SE=0.01, p<0.001), a lower acceptability of DPM 
(B=−0.16, SE=0.03, p<0.001), greater disruptions in daily 
life related to COVID- 19 (B=0.22, SE=0.02, p<0.001) 
and/or a greater trust in authorities (B=0.11, SE=0.02, 
p<0.001).

Mediating effect of disruptions in daily life
To further investigate the possible mediating effect of 
disruptions in daily life on the association between adher-
ence to DPM and fatigue as observed in the regression 
models, we conducted a Sobel test. Results showed that, 
after controlling for other variables, the association could 
be fully mediated by disruptions in daily life (z=6.01, 
p<0.001, figure 1).

DISCUSSION
Using a population- based sample recruited during one of 
the biggest epidemic waves of COVID- 19 in Hong Kong, 
this study revealed that more than one- fourth (25.7%) of 
the general population were feeling fatigued physically 
and psychologically. Despite the long- term implementa-
tion of different DPM, such as mandatory mask- wearing 

and social distancing restrictions, the general population 
in Hong Kong reported high adherence and acceptance 
levels to them. This might reflect a low level of pandemic 
fatigue, a behavioural fatigue that would possibly lead to 
demotivation of complying with DPM, about 1 year after 
the first outbreak of the COVID- 19. Our findings demon-
strate the mediating role of self- perceived disruptions of 
DPM in daily life on the association between pandemic 
fatigue and physical and psychological fatigue. Besides, 
fatigue was associated with economically inactive status, 
experience of family or friends being infected with 
COVID- 19, low acceptability of DPM and high levels of 
trust in authorities in ending the pandemic.

Comparison with other studies
Compared with the rates of fatigue during the pandemic 
in other countries,3 8 our findings revealed a relatively 
low proportion of individuals feeling fatigued. For 
example, in a US online survey on 260 Facebook adult 
users between August and September 2020, fatigue was 
found in as many as 75% of the respondents3; while in 
another Turkish study on 3672 adults between March and 
June 2020, the rate of fatigue was 64%.8 Only 25.7% of 
our participants were identified as ‘fatigued’ when the 
same cut- off score as the Turkish study was applied. The 
discrepancy in the rate of fatigue might be due to the 
differences in research design, methodologies or the time 
(which may correspond to different epidemic waves in 
the study location) during which the data were collected. 
Higher levels of fatigue found in other research might be 
resulted from tougher restrictions in different epidemic 
waves or different countries. Unfortunately, empirical 
evidence for the change in fatigue over time is lacking. 
Whether the discrepancy can be attributed to the diver-
gence in the research time period and methodologies or 
the true difference in populations is inconclusive. Longi-
tudinal research is clearly needed to explore whether rate 
of fatigue changes with the COVID- 19 restrictions in the 
future.

Although the rate of fatigue was relatively low when 
compared with other existing studies, it was still higher 
than those found in previous research in Hong Kong 
before the emergence of the COVID- 19 pandemic. As 
one of the very few studies that investigate chronic fatigue 
among the general public, a survey on 5001 adults in 2012 
found that approximately 11% of the individuals experi-
enced chronic fatigue in the past 6 months.19 In a more 
recent pre- COVID- 19 study conducted in early 2019,20 
researchers investigated fatigue among 112 patients who 
had a stroke using the FAS, the assessment scale that was 
used in this study, and reported mean scores of fatigue 
as 22.14–22.85 (SD=5.29–7.15), which were lower than 
the mean score we observed (ie, 26.46 (SD=7.35)). This 
might provide some preliminary evidence that both the 
proportion of individuals feeling fatigued and the level of 
fatigue increased during the pandemic.

In congruence with the data in other COVID- 19 
studies,7 21 our findings did not provide supportive 
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evidence for the presence of pandemic fatigue in Hong 
Kong in the midst of the pandemic. Unlike other popu-
lations studied in some previous research,22 23 most 
individuals in Hong Kong were still complying with the 
prolonged DPM, including social distancing and manda-
tory mask wearing, during the time when relevant restric-
tions and rules have been implemented for approximately 
a year. However, limited by the cross- sectional nature of 
this study, comparisons of adherence levels across time 
were not allowed. In a longitudinal study using multiple 
surveys in Hong Kong,16 a declined adherence was 
observed, from mid 2020 to late 2020, in some of the social 
distancing behaviours examined. The authors suggested 
that pandemic fatigue might have possibly appeared in 
the general population, leading to a drop in motivation 
to comply with COVID- 19 prevention measures.

In this study, physical and psychological fatigue was 
not associated with pandemic fatigue when disruptions 
in daily life were taken into consideration. Findings 
showed that self- perceived disruptions fully mediated the 
relationship between the two aspects of fatigue. Litera-
ture suggests that prolonged DPM and other restrictions 
related to COVID- 19 could adversely affect individuals’ 
ways of life and coping, which might in turn lead to 
serious negative impacts on one’s physical and mental 
well- being.24 25 However, there is a lack of research that 
empirically examines the mechanism underlying the 
negative health consequences of DPM and restrictions, 
and how those they contributed to the influences on well- 
being are unknown. Our findings might provide some 
valuable insights on this issue, that long- term adherence 
to DPM and restrictions might be linked to exhaustion 
or fatigue through the overwhelming disruptions in one’s 
daily routines and activities.26

Our findings replicated some previous data and 
suggested that acceptability of DPM was a strong correlate 

of fatigue.8 27 A study in Argentina revealed that mental 
fatigue and other mental health issues were significantly 
related to intolerance or subjective issues to lockdown 
restrictions but not to adherence to the lockdown.27 In 
that case, mental fatigue might manifest at the emotional 
or psychological level, rather than the behavioural level. 
Similarly, our study showed that individuals feeling 
fatigued were more likely to show lower acceptability 
of DPM; while the low acceptability of DPM might not 
necessarily be escalated to a non- adherence or pandemic 
fatigue. A plausible explanation can be that the main 
drivers of pandemic fatigue were psychological, social 
or cultural factors amid its negative psychological conse-
quences. For example, perceived risks of the COVID- 19, 
fear of contracting the disease and awareness of one’s 
responsibility to prevent the spread of the virus are 
possible drivers which may counteract the influence of 
fatigue and help maintain high adherence to strict DPM 
and restrictions.23

Implications of the findings
The prolonged nature and the intensity of the COVID- 19 
and related restrictions could lead to a downstream 
torrent of negative health outcomes. These negative 
outcomes could be greatly reinforced by the unique 
adverse circumstances during the pandemic, such as 
threats of unemployment and fear of losing beloved ones, 
and cause serious physical and psychological disturbances 
to individuals.2 Yet, there was no conclusive evidence in 
this study that pandemic fatigue appeared in the city 
almost 1 year after the implementation of DPM and other 
restrictions. Despite the high levels of physical and psycho-
logical fatigue, most individuals still strongly adhered to 
DPM. However, before effective pharmaceutical solutions 
are available, our long- term fight against the COVID- 19 
and its variants continues. Pandemic fatigue can emerge 

Figure 1 Mediating effect of disruptions in daily life on the association between adherence to disease preventive measures 
and fatigue. *p<0.05, **p<0.01, ***p<0.001.
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any time in the future. To prevent this from happening, 
future research may focus on the identification of main 
drivers to increase one’s motivation to comply with DPM 
and other restrictions.

Our findings highlighted the relevance of developing 
interventions for specific group of individuals in order to 
reduce future fatigue during the prolonged pandemic. 
The increase in proportion of individuals feeling fatigued 
has highlighted an urgent need for public health strate-
gies to ensure a sufficient coverage of the unprecedented 
physical and psychological health necessities caused by 
the pandemic. More resources should be allocated to 
increase the detection of individuals in need and the 
provision of health services and treatments to vulnerable 
groups. Findings of our study call for a need to support 
individuals who are economically inactive, who have family 
or friends being infected with the disease, who show low 
acceptability of DPM and who experience greater disrup-
tions of the COVID- 19 in daily life. Our data also showed 
that trust in authorities in ending the pandemic could be 
a correlate of fatigue. The government and stakeholders 
should strive to promote public trust, and to maintain 
a balance when implementing various restrictions in 
order to minimise disruptions in daily life of the general 
population.

Strengths and limitations of this study
One of the major strengths of this study is the compre-
hensive investigation of multiple aspects of fatigue in 
the general population during the COVID- 19 pandemic. 
Previous research either focused on one aspect of fatigue 
only and failed to examine the associations between phys-
ical and psychological fatigue and pandemic fatigue,23 28 29 
or used clinical or specific groups of participants (eg, 
stroke patients or healthcare professionals).20 30 To the 
best of our knowledge, this study is one of the first in 
its kind in the COVID- 19 literature. Findings do extend 
current knowledge on the negative health outcomes 
caused by this global public health challenge. Besides, 
the use of a population- based, community sample maxi-
mised the generalisability of current findings, while the 
use of validated assessment tools for the primary outcome 
(ie, fatigue) would facilitate data comparison in future 
studies.

Like other studies, this study was prone to some specific 
methodological limitations. First, it was a cross- sectional 
survey and did not allow comparisons of variables over 
time. Inferences about temporal precedence of the asso-
ciations among variables is limited. Second, the assess-
ment of pandemic fatigue in this study was indirect. Since 
there had yet been any validated measures for pandemic 
fatigue available during the study period, the variable 
could only be operationalised as the non- adherence 
to DPM. Validity of the variable might be an issue that 
limited the interpretation of our findings. The third 
limitation involves the use of telephone surveys and the 
exclusion of non- Chinese- speaking populations (approx-
imately 0.8% of the approached participants). These 

procedures inevitably excluded individuals who did not 
own a phone number or who could not communicate in 
Cantonese or Mandarin. Yet, telephone survey was one of 
the safest and most pragmatic approaches to reach out 
to our target participants during the biggest epidemic 
wave back then in December 2020. The response rate was 
45% in this study, which is highly comparable with other 
modes of data collection procedures.31 The last limitation 
concerns the use of self- reports. Responses could have 
been affected by recall bias or social desirability. It could 
be expected that social desirability might be particularly 
influential to individuals’ responses during the study 
period, as adherence to mask wearing and some social 
gathering restrictions was enforceable under law. The 
assurance of anonymity at the beginning of the surveys 
should have mitigated this problem.

CONCLUSIONS
The COVID- 19 pandemic has unparalleled impacts on 
individuals worldwide. It has been regarded as a global 
stressor that is induced by threats to health and well- 
being, economic crisis and disruptions in daily routines. 
Mandatory DPM and other restrictions may on one hand 
help slow down the spread of the disease, yet on the other 
hand they may lead to considerable physical and psycho-
logical disturbances in life. Findings shed lights on the 
needs for interventions and healthcare services targeting 
vulnerable groups. More resources should be allocated to 
provide services to individuals who have trust in author-
ities but experiencing great disruptions in daily life and 
low acceptability of DPM in order to minimise their phys-
ical and psychological fatigue in the long- term fight of 
the pandemic.

Contributors EY, DWLL and VWPL designed the study and acquired funding for 
the project. EY analysed and interpreted the data. EY and HKLN drafted the original 
paper. EY and HKLN revised the paper. All authors gave final approval of the current 
version of the paper. EY is responsible for the overall content as the guarantor.

Funding This work was supported by the Health and Medical Research 
Fund (HMRF) by the Government of Hong Kong Special Administrative Region 
(COVID190216).

Disclaimer The funding body has no role in research design, data collection, data 
analysis and interpretation, or preparation of the manuscript.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by The 
Hong Kong Polytechnic University Human Subject Ethics Committee (Reference No: 
HSEARS20200814002). Participants gave informed consent to participate in the 
study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. Relevant 
anonymised manuscript level data are available on reasonable request from the 
corresponding author.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062609 on 15 D

ecem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


9Yan E, et al. BMJ Open 2022;12:e062609. doi:10.1136/bmjopen-2022-062609

Open access

properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Elsie Yan http://orcid.org/0000-0002-4959-0836

REFERENCES
 1 World Health Organization. WHO coronavirus (COVID- 19) dashboard 

[updated 4 September 2022]. Available: https://covid19.who.int/
 2 Bartoszek A, Walkowiak D, Bartoszek A, et al. Mental well- being 

(depression, loneliness, insomnia, daily life fatigue) during COVID- 19 
related Home- Confinement—A study from Poland. Int J Environ Res 
Public Health 2020;17:7417.

 3 Field T, Mines S, Poling S. COVID- 19 lockdown fatigue. Int J 
Gynaecol Obstet 2021;4:27.

 4 World Health Organization. WHO director- general’s opening remarks 
at the media briefing on COVID- 19 [updated 11 March 2020].. 
Available: https://www.who.int/dg/speeches/detail/who-direct- 
general-s-opening-remarks-at-the-media-briefing-on-covid-19

 5 Lai J, Ma S, Wang Y, et al. Factors associated with mental health 
outcomes among health care workers exposed to coronavirus 
disease 2019. JAMA Network Open2020;3:e203976.

 6 Matias T, Dominski FH, Marks DF. Human needs in COVID- 19 
isolation. J Health Psychol 2020;25:871–82.

 7 Michie S, West R, Harvey N. The concept of “fatigue” in tackling 
covid- 19. BMJ 2020;371:m4171.

 8 Morgul E, Bener A, Atak M, et al. COVID- 19 pandemic and 
psychological fatigue in turkey. Int J Soc Psychiatry 2021;67:128–35.

 9 Taylor S. The psychology of pandemics: preparing for the next global 
outbreak of infectious disease. Cambridge Scholars Publishing, 
2019.

 10 World Health Organization. Pandemic fatigue: Reinvigorating the 
public to prevent COVID- 19. World Health Organization,, 2020. 
Available: https://apps.who.int/iris/bitstream/handle/10665/335820/ 
WHO-EURO-2020-1160-40906-55390-eng.pdf?sequence=3& 
isAllowed=y

 11 Masten AS, Cicchetti D. Resilience in development: progress and 
transformation. In: Cicchetti D, ed. Developmental psychopathology. 
volume 4. risk, resilience, and intervention. 3rd edition. Hoboken: 
Wiley, 2016: 271–333.

 12 Habersaat KB, Betsch C, Danchin M, et al. Ten considerations 
for effectively managing the COVID- 19 transition. Nat Hum Behav 
2020;4:677–87.

 13 Hong Kong SAR Government. Coronavirus disease (COVID- 19) in HK 
[updated 3 September 2022].. Available: https://www.coronavirus. 
gov.hk/eng/index.html

 14 Ip C. Amid omicron outbreak, Hong Kong’s latest coronavirus rules 
for travel and social distancing. South China Morning Post (published 
7 January 2022). Available: https://www.scmp.com/news/hong-kong/ 
health-environment/article/3162385/coronavirus-what-are-hong- 
kongs-latest-rules

 15 Chang SL, Harding N, Zachreson C, et al. Modelling transmission 
and control of the COVID- 19 pandemic in Australia. Nat Commun 
2020;11.

 16 Gao H, Du Z, Tsang TK, et al. Pandemic fatigue and attenuated 
impact of avoidance behaviours against COVID- 19 transmission 
in Hong Kong by cross- sectional telephone surveys. BMJ Open 
2021;11:e055909.

 17 Census and Statistics Department. 2016 population By- census: 
population, population (excluding foreign domestic helpers) by sex, 
age, and year. census and statistics department. Available: https://
www.bycensus2016.gov.hk/en/bc-mt.html

 18 Michielsen HJ, De Vries J, Van Heck GL. Psychometric qualities of 
a brief self- rated fatigue measure: the fatigue assessment scale. J 
Psychosom Res 2003;54:345–52.

 19 Fielding R, Wong WS. Prevalence of chronic pain, insomnia, and 
fatigue in Hong Kong. Hong Kong Med J 2012;18:s9–12 https://
www.hkmj.org/system/files/hkm1204sp3p9.pdf

 20 Ho LYW, Lai CKY, Ng SSM. Measuring fatigue following stroke: the 
Chinese version of the fatigue assessment scale. Disabil Rehabil 
2021;43:3234–41.

 21 Fancourt D, Bu F, Mak H, et al. UCL COVID- 19 social study results 
release 22 [updated 7 October 2020]. Available: http://allcatsrgrey. 
org.uk/wp/download/public_health/mental_health/3d9db5_636933e8 
191d4783866c474fab3ca23c.pdf

 22 Lilleholt L, Zetter I, Betsch C. Pandemic fatigue: measurement, 
correlates, and consequences. PsyArXiv 2020.

 23 Ilesanmi OS, Bello AE, Afolabi AA. COVID- 19 pandemic response 
fatigue in Africa: causes, consequences, and counter- measures. Pan 
Afr Med J 2020;37:37.

 24 Marroquín B, Vine V, Morgan R. Mental health during the COVID- 19 
pandemic: effects of stay- at- home policies, social distancing 
behavior, and social resources. Psychiatry Res 2020;293:113419.

 25 Volkan E, Volkan E. Under the COVID- 19 lockdown: rapid 
review about the unique case of North Cyprus. Psychol Trauma 
2020;12:539–41.

 26 Australian Psychological Society. Managing lockdown fatigue. 
Australian psychological Society, 2020. Available: https://psychology. 
org.au/getmedia/74e7a437-997c-4eea-a49c-30726ce94cf0/20aps- 
is-covid-19-public-lockdown-fatigue.pdf

 27 Torrente F, Yoris A, Low D, et al. Psychological symptoms, mental 
fatigue and behavioural adherence after 72 continuous days of strict 
lockdown during the COVID- 19 pandemic in Argentina. BJPsych 
Open 2022;8:e10.

 28 Goldstein P, Yeyati EL, Sartorio L. Lockdown fatigue: the diminishing 
effects of quarantines on the spread of COVID- 19. Center for 
International Development at Harvard University, 2021. Available: 
https://growthlab.cid.harvard.edu/files/growthlab/files/2021-02-cid- 
wp-391-covid-lockdown-fatigue.pdf

 29 MacIntyre CR, Nguyen P- Y, Chughtai AA, et al. Mask use, risk- 
mitigation behaviours and pandemic fatigue during the COVID- 19 
pandemic in five cities in Australia, the UK and USA: a cross- 
sectional survey. Int J Infect Dis 2021;106:199–207.

 30 Sagherian K, Steege LM, Cobb SJ, et al. Insomnia, fatigue and 
psychosocial well- being during COVID- 19 pandemic: a cross- 
sectional survey of hospital nursing staff in the United States. J Clin 
Nurs 2020;00:1–14.

 31 Sinclair M, O'Toole J, Malawaraarachchi M, et al. Comparison of 
response rates and cost- effectiveness for a community- based 
survey: postal, Internet and telephone modes with generic or 
personalised recruitment approaches. BMC Med Res Methodol 
2012;12:132.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062609 on 15 D

ecem
ber 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-4959-0836
https://covid19.who.int/
http://dx.doi.org/10.3390/ijerph17207417
http://dx.doi.org/10.3390/ijerph17207417
https://www.who.int/dg/speeches/detail/who-direct-general-s-opening-remarks-at-the-media-briefing-on-covid-19
https://www.who.int/dg/speeches/detail/who-direct-general-s-opening-remarks-at-the-media-briefing-on-covid-19
http://dx.doi.org/10.1001/jamanetworkopen.2020.3976
http://dx.doi.org/10.1177/1359105320925149
http://dx.doi.org/10.1136/bmj.m4171
http://dx.doi.org/10.1177/0020764020941889
https://apps.who.int/iris/bitstream/handle/10665/335820/WHO-EURO-2020-1160-40906-55390-eng.pdf?sequence=3&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/335820/WHO-EURO-2020-1160-40906-55390-eng.pdf?sequence=3&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/335820/WHO-EURO-2020-1160-40906-55390-eng.pdf?sequence=3&isAllowed=y
http://dx.doi.org/10.1038/s41562-020-0906-x
https://www.coronavirus.gov.hk/eng/index.html
https://www.coronavirus.gov.hk/eng/index.html
https://www.scmp.com/news/hong-kong/health-environment/article/3162385/coronavirus-what-are-hong-kongs-latest-rules
https://www.scmp.com/news/hong-kong/health-environment/article/3162385/coronavirus-what-are-hong-kongs-latest-rules
https://www.scmp.com/news/hong-kong/health-environment/article/3162385/coronavirus-what-are-hong-kongs-latest-rules
http://dx.doi.org/10.1038/s41467-020-19393-6
http://dx.doi.org/10.1136/bmjopen-2021-055909
https://www.bycensus2016.gov.hk/en/bc-mt.html
https://www.bycensus2016.gov.hk/en/bc-mt.html
http://dx.doi.org/10.1016/s0022-3999(02)00392-6
http://dx.doi.org/10.1016/s0022-3999(02)00392-6
https://www.hkmj.org/system/files/hkm1204sp3p9.pdf
https://www.hkmj.org/system/files/hkm1204sp3p9.pdf
http://dx.doi.org/10.1080/09638288.2020.1730455
http://allcatsrgrey.org.uk/wp/download/public_health/mental_health/3d9db5_636933e8191d4783866c474fab3ca23c.pdf
http://allcatsrgrey.org.uk/wp/download/public_health/mental_health/3d9db5_636933e8191d4783866c474fab3ca23c.pdf
http://allcatsrgrey.org.uk/wp/download/public_health/mental_health/3d9db5_636933e8191d4783866c474fab3ca23c.pdf
http://dx.doi.org/10.31234/osf.io/2xvbr
http://dx.doi.org/10.11604/pamj.supp.2020.37.1.26742
http://dx.doi.org/10.11604/pamj.supp.2020.37.1.26742
http://dx.doi.org/10.1016/j.psychres.2020.113419
http://dx.doi.org/10.1037/tra0000809
https://psychology.org.au/getmedia/74e7a437-997c-4eea-a49c-30726ce94cf0/20aps-is-covid-19-public-lockdown-fatigue.pdf
https://psychology.org.au/getmedia/74e7a437-997c-4eea-a49c-30726ce94cf0/20aps-is-covid-19-public-lockdown-fatigue.pdf
https://psychology.org.au/getmedia/74e7a437-997c-4eea-a49c-30726ce94cf0/20aps-is-covid-19-public-lockdown-fatigue.pdf
http://dx.doi.org/10.1192/bjo.2021.1065
http://dx.doi.org/10.1192/bjo.2021.1065
https://growthlab.cid.harvard.edu/files/growthlab/files/2021-02-cid-wp-391-covid-lockdown-fatigue.pdf
https://growthlab.cid.harvard.edu/files/growthlab/files/2021-02-cid-wp-391-covid-lockdown-fatigue.pdf
http://dx.doi.org/10.1016/j.ijid.2021.03.056
http://dx.doi.org/10.1111/jocn.15566
http://dx.doi.org/10.1111/jocn.15566
http://dx.doi.org/10.1186/1471-2288-12-132
http://bmjopen.bmj.com/

	Physical, psychological and pandemic fatigue in the fourth wave of COVID-19 outbreak in Hong Kong: population-based, cross-sectional study
	Abstract
	Introduction
	Methods
	Study design, setting, and participants
	Patient and public involvement
	Main outcome and other variables
	Data analysis

	Results
	Participants’ characteristics
	Fatigue and its correlates
	Mediating effect of disruptions in daily life

	Discussion
	Comparison with other studies
	Implications of the findings
	Strengths and limitations of this study

	Conclusions
	References


