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Abstract

This study investigated lifestyle changes in physical activity, sleep, and diet among healthcare workers and their impact on
their mental health during the COVID-19 pandemic in China. Healthcare workers (N=589) completed an online survey
about demographic and personal characteristics, working experiences, COVID-19-related stressors, lifestyle changes, and
mental health (anxiety and depression) about three months after the lift of the lockdown policy in China. Lifestyle Changes
(including changes in physical activity, sleep, and diet), Generalized Anxiety Disorder (GAD-7), and Depression (PHQ-9)
were used to measure main outcomes. Of the participants, 39.7% (N =234) had less physical activity, 36.0% (N=212) slept
less, and 41.8% (N =246) ate healthier than before pandemic. Lower educational level, working within original hospitals, less
physical activity and less sleep time was associated with increased anxiety. Working within original hospitals, less physical
activity and an unhealthier diet was associated with increased depression. In summary, healthcare workers who became less
healthy in lifestyles experienced a higher level of anxiety and depression symptoms during the COVID-19 pandemic. Strate-
gies to promote healthy living and improve mental health among healthcare workers should be developed and implemented
both during the ongoing COVID-19 pandemic and beyond.
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Introduction

Caused by the novel acute respiratory syndrome coronavirus
2 (SARS-CoV-2) (Mahase, 2020), the COVID-19 pandemic
is the most severe public health emergency ever declared
by the World Health Organization (WHO). The pandemic
caused more than 6 million deaths worldwide and wide-
spread disruption in psychological well-being among health-
care workers and the general public (Johns Hopkins Corona-
virus Resource Center, 2022; Vindegaard & Benros, 2020;
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Wiersinga et al., 2020). Implementation of emergent lock-
down policies and health behavior changes such as wearing
face masks and social distancing was widely used to prevent
the spread of the virus, but this led to the physical and social
isolation of the population, affecting their lifestyles and men-
tal health (Chu et al., 2020; Galea et al., 2020).

On the one hand, the COVID-19 pandemic significantly
affected people's lifestyles, including changes in physical
activity, sleep, and diet. For example, due to the lockdown
policy around the world, people had to stay at home and
changed the way, intensity, and frequency of exercising (Cer-
vera-Martinez et al., 2021; Stockwell et al., 2021). In addi-
tion, many people reported that they slept less than before or
did not sleep well during the pandemic (Cheng et al., 2020;
Wozniak et al., 2021; Youssef et al., 2020). In the United
Arab Emirates, people deviated from a healthy Mediter-
ranean diet (Cheikh Ismail et al., 2020), and Italians aged
18-30 years adhered more to the Mediterranean diet com-
pared to younger and older people (Di Renzo et al., 2020).

On the other hand, the pandemic also caused a substantial
increase in the prevalence of mental health problems around
the world (Hossain et al., 2020; Pfefferbaum & North, 2020).
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The prevalence of anxiety and depression was 8.3% and
14.6%, respectively, among Chinese adults (Lei et al., 2020),
and 37.4% and 43.7%, respectively, among Chinese adoles-
cents aged 12-18 years (Zhou et al., 2020). Mental health
issues were also prevalent among healthcare workers during
the pandemic (Krystal, 2020; Sahebi et al., 2021; Zhang,
et al., 2022; Zhang et al., 2020b). Nearly half of the health-
care workers suffered from psychiatric symptoms, including
suicidal ideation, PTSD, anxiety, and depression both in the
United States and in China during the pandemic (Lai et al.,
2020; Young et al., 2021). Poor mental health left many
healthcare workers feeling exhausted and burnout, which not
only affected their ability to provide safe, high-quality care
(Leo et al., 2021), but also led to higher turnover rates and
a shortage of qualified healthcare workers, which in turn,
put patients at risk (Stefanovska—Petkovska et al., 2020;
Turale et al., 2020). Therefore, it is essential to improve the
mental health of healthcare workers during the fight against
COVID-19 pandemic.

Indeed, in addition to COVID-19-related stressors and
demographic variables (De Brier et al., 2020; Muller et al.,
2020), lifestyle factors (e.g., smoking, physical activity, alco-
hol intake, and diet) were also important for mental health
(Walsh, 2011). For instance, previous research demonstrated
that German and Chinese university students with more fre-
quent physical activity, non-smoking, and non-vegetarian
diets had better mental health (Velten et al., 2018), while
swedes who were physical inactive and engaged in risky
consumption of alcohol experienced more severe anxiety
and depression symptoms (Molarius et al., 2009). Previous
research also found that improvements in lifestyle, including
more physical activity, better sleeping, less tobacco smok-
ing, and a healthier diet were effective in improving overall
mental health and reducing symptoms of depression and
anxiety (Bailey et al., 2018; Firth et al., 2020; Jacka et al.,
2017; Scott et al., 2021).

During the COVID-19 pandemic, some research-
ers explored the relationship between a lifestyle change
and mental health. For example, the disruption of physi-
cal activity was a major risk factor for depression among
young Americans (Giuntella et al., 2021). Passive lifestyle
changes (e.g., increased sedentary behaviors, decreased
physical activity, worsened diet, increased alcohol intake,
and smoking) negatively impacted Swedes’ mental health
(Blom et al., 2021). However, few studies focused on health-
care workers. Although a cross-sectional study investigated
how the relationship between lifestyle changes and mental
health varied among healthcare workers with a different
sense of coherence levels. Besides, they didn’t explore how
changes in eating habits impacted people’s mental health
(Tanaka et al., 2021). What’s more, in the fight against the
COVID-19 pandemic, healthcare workers in China gener-
ally experienced higher levels of psychological burden and
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faced other challenges, including a high risk of infection and
inadequate protection from contamination, overwork, and
exhaustion (Kang et al., 2020; Lai et al., 2020). Although
previous research found that people with high levels of emo-
tional exhaustion tended to make negative lifestyle choices
(e.g., drinking alcohol and smoking) (Petrelli et al., 2018),
few studies investigated how lifestyle changes in Chinese
healthcare workers during COVID-19 affect their mental
health.

This study filled this gap by investigating how lifestyle
changes among healthcare workers influenced their mental
health (e.g., anxiety and depression) three months after the
lifting of the lockdown policy in Wuhan during the regular
control of COVID-19 in China. We hypothesized that life-
style changes, such as lower engagement in physical activ-
ity, declined sleep quality, and unhealthy eating patterns,
would predict higher levels of anxiety and depression among
healthcare workers.

Materials and methods
Sample and study design

This study was conducted between July 9th — July 17th,
2020, three months after the lift of the lockdown policy in
Wuhan on April 8, 2020. We developed and distributed the
study through an online survey system (www.wjx.com). All
the participants reported being full-time healthcare workers
in Public Hospitals in China. All respondents consented to
participate in this study upon opening the survey link and
their participation was voluntary with no monetary pay-
ments. The participants’ responses were anonymous.

Measures

Data on demographic variables, working experiences, and
COVID-19-related stressors among the participants were
collected through a self-reported questionnaire. Demo-
graphic variables include age, marital status, educational
level, and the number of children they have. Working experi-
ences related questions include the length of working experi-
ences. COVID-19-related stressors include working experi-
ence during the pandemic, working units, whether he/she
had close others, friends, classmates, or workmates being
infected with COVID-19, and whether they received mental
health services during the pandemic.

We measured changes in healthcare workers’ engagement
in physical activity with the following item: ‘The amount
of time I spend in physical activity each week compared to
the time before the COVID-19 pandemic’, (-1 =Reduced by
0.5 h or more, 0= Nearly no change,+ 1 =Increased by 0.5 h
or more). Then we measured changes in healthcare workers’
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sleeping time with the following item: ‘The amount of time
I spend sleeping each day compared to the time before the
COVID-19 pandemic’, (-1 =Reduced by 0.5 h or more,
0= Nearly no change,+ 1 =Increased by 0.5 h or more).
Then we measured changes in healthcare workers’ engage-
ment in dietary health with the following six items: ‘The
number of times I eat (1) vegetables, (2) beans and white
meat per week compared to the time before the COVID-19
pandemic’, (-1 =Reduced by 1 or more times, 0= Nearly no
change,+ 1 =Increased by 1 or more times); ‘The number
of times I eat (3) red meat, (4) unhealthy snacks, (5) sweets,
(6) drink sugar-sweetened beverages, per week compared to
the time before the COVID-19 pandemic’, (-1 =Increased
by I or more times, 0= Nearly no change,+ 1= Decreased
by I or more times). Participants' responses to the six items
on dietary health were averaged to generate a mean score
ranging from -1 to+ 1. Negative values indicate unhealthy
eating patterns, while positive values indicate healthier eat-
ing patterns, and O indicates no changes in people’s eating
patterns. The Cronbach’s alpha of the changes in the diet was
0.74 in this study, which indicated good reliability.

The 7-item Generalized Anxiety Disorder Scale (GAD-
7) was developed by Spitze and colleagues to measure the
severity of generalized anxiety disorder during the past few
weeks (Spitzer et al., 2006) on a four-point Likert type scale
(0=not at all, 3=nearly every day). Participants’ responses
were summed to generate a total score ranging from O to 21.
A higher score indicates a higher severity of generalized
anxiety disorder. For the GAD-7, a total score of > 10 indi-
cated possible anxiety, with the optimal point for sensitivity
(89%) and specificity (82%) (Spitzer et al., 2006). The reli-
ability of the Generalized Anxiety Disorder-7 in the current
study is excellent (Cronbach’s a=0.94).

The 9-item Patient Health Questionnaire (PHQ-9) was
developed by Kroenke and colleagues to measure the sever-
ity of depression during the past few weeks (Kroenke et al.,
2001) on a four-point Likert type scale from (0 =not at all,
3=nearly every day). Participants’ responses were summed
to generate a total score ranging from 0 to 27, and a higher
score indicates a higher severity of depression. A total score
of > 10 indicated possible major depression, with a sensitiv-
ity of 85% and specificity of 89% (Manea et al., 2012). The
reliability of the Patient Health Questionnaire-9 in the cur-
rent study is excellent (Cronbach’s a=0.92).

Statistical analyses

The statistical difference in the distribution of anxiety
and depression across different demographic and personal
characteristics, working experiences, COVID-19-related
stressors, and lifestyle changes was assessed using the chi-
square test. We used multivariate ordinal regression mod-
els to explore the association between various factors and

the mental health status of the participants. The strength of
association was reported as odds ratio (OR) and 95% CI. All
statistical analyses were performed using SPSS 26.0.

Results

Overall, 589 healthcare workers completed this study.
Based on the GAD-7 scores, 80 participants (13.6%) suf-
fered from moderate to severe anxiety (GAD-7 score > 10)
and similarly, according to PHQ-9 scores, 87 participants
(14.8%) suffered from moderate to severe depression
(PHQ-9 score > 10). The reason for the 10-point cutoff has
been explained above (Manea et al., 2012; Spitzer et al.,
2006). The demographic and personal characteristics,
working experiences, and COVID-19-related stressors were
described in Table 1. About half of the participants were
30-39 years old (n=258, 43.8%). Nearly two-thirds were
married (n=400, 67.9%), and about two fifths of them had
1 child (n=232, 39.4%). Most of the participants had a bach-
elor's degree or higher (n=549, 93.2%), and about half of
the participants had worked for more than 10 years (n=250,
42.4%). About one-quarter worked in ICU or COVID-19
isolation wards (n=163, 27.7%), and nearly three-quarters
worked within their original employers (n=436, 74.0%).
Only a minority of the participants had close others, friends,
classmates, or workmates infected (n=35, 0.8%), and a small
number of participants received mental health services dur-
ing the pandemic (n=44, 7.5%). According to the chi-square
test, Table 1 also revealed that participants with different
educational levels had different levels of anxiety (p <0.01).

The lifestyle changes of the healthcare workers were
shown in Table 2. We found that about half of the par-
ticipants reported no change in physical activity (n=309,
52.5%), 234 participants (39.7%) reported a lower level
of physical activity and 46 participants (7.8%) reported a
higher level of physical activity than before COVID-19.
Similarly, about half of the participants had no change in
sleeping (n=348, 59.1%), 212 participants (36.0%) reported
less sleep time and 29 participants (4.9%) reported more
sleep time than before. And about half of the participants
reported no change in diet (n=269, 45.7%), while 74 par-
ticipants (12.6%) reported less healthy eating patterns and
246 participants (41.8%) reported healthier eating patterns
than before. Chi-square test also revealed that participants
who had changes in physical activity, sleeping, and diet had
different levels of anxiety, (p <0.01) (Table 2). In addition,
participants who had changes in sleeping had different levels
of depression (p <0.01).

The results of binary logistic regression analyses were
displayed in Table 3. We found that educational level and
working within original employers during the COVID-
19 pandemic negatively predicted severity of anxiety
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Table 1 Factors influencing the mental health of healthcare workers: Demographic and personal characteristics, working experiences, and
COVID-19-related stressors

Variables Total Anxiety X Depression X

No to mild Moderate to severe No to mild Moderate to severe

Demographic and personal characteristics:

-Age: 0.816 1.432
20-29 years old 233(39.6%) 205(88.0%) 28(12.0%) 201(86.3%) 32(13.7%)

30-39 years old 258(43.8%) 220(85.3%) 38(14.7%) 215(83.3%) 43(16.7%)
>40 years old 98(16.6%) 84(85.7%) 14(14.3%) 86(87.8%) 12(12.2%)

-Marital status: 0.185 2.290
Married 400(67.9%) 344(86.0%) 56(14.0%) 347(86.8%) 53(13.2%)
Unmarried/Divorced/Widowed 189(32.1%) 165(87.3%) 24(12.7%) 155(82.0%) 34(18.0%)

-Educational level: 7.082%** 0.932
Below bachelor's degree 40(6.8%) 29(72.5%) 11(27.5%) 32(80.0%) 8(20.0%)

Bachelor's degree or above 549(93.2%) 480(87.4%) 69(12.6%) 470(85.6%) 79(14.4%)

-Number of children: 2.279 1.093
None 214(36.3%) 190(88.8%) 24(11.2%) 179(83.6%) 35(16.4%)

1 child 232(39.4%) 200(86.2) 32(13.8%) 202(87.1%) 30(12.9%0
2-3 children 143(24.3%) 119(83.2%) 24(16.8%) 121(84.6%) 22(15.4%)
Working experiences:

-Length of working experiences: 4.130 5.140
<1 year 26(4.4%)  24(92.3%) 2(7.7%) 25(96.2%) 1(3.8%)

1-5 years 114(19.4%) 101(88.6%) 13(11.4%) 94(82.5%) 20(17.5%)
5-10 years 199(33.8%) 176(88.4%) 23(11.6%) 175(87.9%) 24(12.1%)
> 10 years 250(42.4%) 208(83.2%) 42(16.8%) 208(83.2%) 42(16.8%)
COVID-19-related stressors:

-Working Units: 2.072 3.492

ICU 145(24.6%) 128(88.3%) 17(11.7%) 125(86.2%) 20(13.8%)
COVID-19 isolation wards 18(3.1%) 16(88.9%) 2(11.1%) 14(77.8%) 4(22.2%)
Non-infective wards 146(24.8%) 129(88.4%) 17(11.6%) 130(89.0%) 16(11.0%)

Other 280(47.5%) 236(84.3%) 44(15.7%) 233(83.2%) 47(16.8%)

-Have close others, friends, classmates or 0.793 0.874

workmates infected:

Yes 5(0.8%) 5(100.0%) 0(0.0%) 5(100.0%) 0(0.0%)
No 584(99.2%) 504(86.3%) 80(13.7%) 497(85.1%) 87(14.9%)

-Working experience during the COVID- 3.570 6.838%*
19 pandemic:

Being sent to assist other areas for 109(18.5%) 99(90.8%) 10(9.2%) 100(91.7%) 9(8.3%)

COVID-19 pandemic control
Working within original employers 436(74.0%) 372(85.3%) 64(14.7%) 366(83.9%) 70(16.1%)

Deployed to other departments within ~ 37(6.3%) 31(83.8%) 6(16.2%) 29(78.4%) 8(21.6%)

original working hospitals
Not working 7(1.2%) 7(100.0%) 0(0.0%) 7(100.0%) 0(0.0%)

-Whether received mental health services 0.199 0.438

during the COVID-19 pandemic:

Yes 44(7.5%)  39(88.6%) 5(11.4%) 39(88.6%) 5(11.4%)
No 545(92.5%) 470(86.2%) 75(13.8%) 463(85.0%) 82(15.0%)

Note. * = p<0.01, *** = p<0.01

symptoms, while changes in physical activity, and changesin ~ a lower level of anxiety during the pandemic (OR=0.341,
sleeping time positively predicted severity of anxiety symp-  95%CI=0.149-0.778). Those who reported engaging in
toms. Participants with a higher education level experienced  a lower level of physical activity reported higher levels
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Table 2 Factors influencing the mental health of healthcare workers: lifestyle changes during the COVID-19 pandemic

2

Lifestyle change Total Anxiety X Depression X
No tomild Moderate to severe No to mild Moderate to severe
Physical activity Being unhealthy 234(39.7%) 189(80.8%) 45(19.2%) 11.846%** 196(83.8%) 38(16.2%) 2.059
No change 309(52.5%) 281(90.9%) 28(9.1%) 269(87.1%) 40(12.9%)
Being healthy 46(7.8%) 39(84.8%) 7(15.2%) 37(80.4%) 9(19.6%)
Sleeping Being unhealthy 212(36.0%) 167(78.8%) 45(21.2%) 16.519%** 165(77.8%) 47(22.2%) 14.656%**
No change 348(59.1%) 316(90.8%) 32(9.2%) 312(89.7%) 36(10.3%)
Being healthy 29(4.9%) 26(89.7%)  3(10.3%) 25(86.2%) 4(13.8%)
Diet Being unhealthy 74(12.6%) 60(81.1%) 14(16.9%) 6.814%%* 58(78.4%) 16(21.6%) 4.754*
No change 269(45.7%) 243(90.3%) 26(9.7%) 237(88.1%) 32(11.9%)
Being healthy 246(41.8%) 206(83.7%) 40(16.3) 207(84.1%) 39(15.9%)
f=p<0.1, ¥ =p<0.05, #**=p<0.01
Tab]e 3 Association be.tween Variables Anxiety Depression
various factors and anxiety and
depression among healthcare i} OR (95% CI) § OR (95% CI)
workers
Demographic and personal characteristics:
-Age:
30-39 years old -0.072 0.931(0.395-2.193) 0.204 1.226(0.544-2.765)
>40 years old -0.626 0.535(0.174-1.638)  -0.520  0.594(0.198-1.787)
-Educational level:
Bachelor's degree or above -1.076** 0.341(0.149-0.778) -0.455 0.634(0.264-1.525)
Working experiences:
-Length of working experiences:
1-5 years 0.402 1.494(0.296-7.532) 1.735  5.669(0.694-46.331)
5-10 years 0.204 1.227(0.245-6.144) 0.992  2.697(0.323-22.518)
> 10 years 1.044 2.841(0.484-16.667) 1.726  5.616(0.605-52.121)
COVID-19-related stressors:
-Working Units:
COVID-19 isolation wards 0.162 1.176(0.227-6.098) 0.585 1.796(0.450-7.165)
Non-infective wards -0.271 0.763(0.307-1.896) -0.952** (0.386(0.165-0.902)
Other —-0.047 0.954(0.423-2.153)  -0.493  0.611(0.293-1.273)
-Working experience during the COVID-19 pandemic:
Working within original employers 0.967* 2.629(0.988-6.996) 1.762%** 5.823(2.238-15.152)
Deployed to other departments 0.805 2.237(0.581-8.616) 1.968*** 7.159(2.019-25.393)
within original working hospitals
Not working -18.667 - -18.173 -
-Changes in physical activity time per week
Being unhealthy 0.668**  1.950(1.119-3.397) 0.071* 1.073(0.628-1.833)
Being healthy 0.627 1.871(0.724-4.839) 0.571 1.770(0.737-4.248)
-Changes in daily sleeping time
Being unhealthy 0.932*%** 2 .539(1.470-4.385) 1.048  2.851(1.678-4.843)
Being healthy 0.406 1.501(0.401-5.622) 0.813  2.256(0.689-7.388)
-Changes in eating per week
Being unhealthy 0.932 1.752(0.805-3.810) 0.629*  1.875(0.894-3.933)
Being healthy 0.406 1.392(0.775-2.503) 0.143 1.154(0.658-2.025)
Constant -2.015 0.133 14.129  0.016
Hosmer-Lemeshow Tests (P value) 0.610 0.748

* =p<0.1, ¥ =p<0.05, ¥*=p<0.01
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of anxiety (OR =1.950, 95%CI=1.119-3.397), and simi-
larly, those who slept less during the COVID-19 pandemic
reported higher levels of anxiety symptoms (OR =2.539,
95%CI=1.470-4.385). Surprisingly, participants were
at a higher risk to suffer from anxiety when there was no
change in their working place, compared to those who were
sent to assist other areas for COVID-19 pandemic control
(OR=2.629, 95%CI=0.988-6.996).

The results also showed that working units and work-
ing experience during the COVID-19 pandemic negatively
predicted severity of depression symptoms, while changes
in physical activity, and changes in diet positively predicted
severity of depression symptoms among healthcare work-
ers. Participants working in non-infective wards experi-
enced a lower level of depression during the pandemic
(OR =0.386, 95%CI=0.165-0.902). Those who became
less healthy in terms of physical activity reported higher
levels of depression (OR=1.073, 95%CI=0.628-1.833),
and similarly, those who became less healthy in terms of
diet also reported higher levels of depression (OR=1.875,
95%C1=0.894-3.933). Surprisingly, participants were
at a higher risk to suffer from depression when they
worked within original working hospitals (OR=5.823,
95%C1=2.238-15.152), or were deployed to other depart-
ments within original working hospitals (OR=7.159,
95%CI=2.019-25.393), compared to those who were sent to
assist other areas for COVID-19 pandemic control (Table 3).

Discussion

This study explored how lifestyle changes among healthcare
workers influenced their mental health three months after the
lifting of the lockdown policy in Wuhan during the COVID-
19 pandemic in China. The results showed that mental health
problems were common among healthcare workers three
months after lifting the lockdown policy, with 13.6% and
14.8% of healthcare workers reporting moderate to severe
anxiety and depression symptoms, respectively. The results
also indicated that becoming unhealthier in terms of physical
activity and sleep were significant predictors of moderate to
severe anxiety symptoms among healthcare workers. And
becoming unhealthier in terms of physical activity and diet
were significant predictors of moderate to severe depres-
sion symptoms. In addition, the results revealed that working
within original hospitals during the COVID-19 pandemic
was a significant predictor of moderate to severe anxiety and
depression. The lower level of education predicted moder-
ate to severe anxiety and working in a non-infective ward
predicted moderate to severe depression.

The prevalence of mental health problems among health-
care workers following the COVID-19 pandemic was con-
sistent with previous studies in public health emergencies,
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such as SARS and MERS (Chong et al., 2004; Lee et al.,
2007, 2018; Liu et al., 2012), and also consistent with stud-
ies during the COVID-19 pandemic (Lai et al., 2020; Pappa
et al., 2020), indicating that healthcare workers’ mental
health problems were not alleviated even three months after
the lifting of the lockdown policy in Wuhan.

Healthcare workers generally changed their lifestyles
during the COVID-19 pandemic, and this change affected
their mental health, which was consistent with research in
SARS (Nickell et al., 2004; Yu et al., 2005). Similarly, the
current study showed that healthcare workers with lifestyle
changes, especially those becoming unhealthier in terms of
physical activity, sleeping, and diet, reported higher levels of
anxiety and depression, which was consistent with previous
findings (Wozniak et al., 2021). These results highlighted
the importance of exploring lifestyle factors that affect the
mental health of healthcare workers, as such factors were
typically underestimated in previous research (Walsh, 2011).

Our findings showed that reduced sleeping time was
a significant predictor of anxiety and depression among
healthcare workers, which was consistent with the survey
of Chinese pediatricians (Cheng et al., 2020). Indeed, several
studies had shown a link between lack of sleep and men-
tal conditions including anxiety and depression (Alvaro
et al., 2013; Ben Simon et al., 2020; Youssef et al., 2020).
Therefore, to improve the mental health of healthcare work-
ers, it was necessary to ensure adequate sleep duration and
improve their sleep quality. Besides, we found that reduced
physical activity was a predictor of anxiety among health-
care workers, which was in line with previous study (Shah
et al., 2021). More strategies promoting physical activity
need to be implemented to improve the mental health of
healthcare workers (Paluska & Schwenk, 2000). Further-
more, we found that healthcare workers becoming unhealth-
ier in diet patterns experienced higher levels of depression,
which was consistent with previous research on the impact
of diet on mental health (Marx et al., 2021). Therefore,
ensuring a healthy diet for healthcare workers, especially
during public health emergencies when normal diet patterns
were disrupted (Zhang et al., 2020a), was critical to improve
their mental health.

Healthcare workers working in non-infective wards expe-
rienced fewer depression symptoms than those in the ICU,
which was consistent with previous research (Wozniak et al.,
2021), suggesting that the work environment might influ-
ence healthcare workers’ mental health. In line with previ-
ous research, higher educational level (bachelor's degree or
above) was a protective predictor of anxiety among health-
care workers (Yafez et al., 2020). This protective effect may
be related to high resilience in regards to strain or stresses
(Bjelland et al., 2008). The results surprisingly showed that
healthcare workers working within the original working hos-
pitals were significant predictors of anxiety and depression
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symptoms. This may be related to the psychological typhoon
eye effect, which demonstrating that the farther away from
the place of a catastrophic event, the higher the level of
anxiety in the population (Lindell & Earle, 1983; Mader-
thaner et al., 1978). This result was consistent with previ-
ous research during the COVID-19 pandemic (Yafiez et al.,
2020) and during the SARS pandemic (Xie et al., 2011).
A key factor for psychiatrists to consider when screening
mentally vulnerable populations were the distance from the
epicenter (Tang et al., 2020; Zhang et al., 2020c), our find-
ings can help determine areas where healthcare workers may
need more psychiatric assistance, which has implications for
improving the mental health of healthcare workers.

The present study contributes to our understanding of the
relationship between the lifestyle changes and mental health.
To the best of our knowledge, this study is the first study
in China to examine the impact of lifestyle changes on the
mental health of healthcare workers from three perspectives:
physical activity, sleep, and diet during the COVID-19 pan-
demic. Given the widespread mental health problems caused
by the pandemic, this study explored how lifestyle changes
affected the mental health of healthcare workers. Indeed, the
results of this study provided evidence that lifestyle change,
particularly became unhealthier in terms of physical activ-
ity and sleep, were significant predictors of severer anxiety
and depression among Chinese healthcare workers. Previous
research on lifestyle changes and mental health either only
measured peoples' general lifestyle (e.g., total food intake)
(Youssef et al., 2020), or focused on smoking and alcohol
consumption (Fukunaga et al., 2021). The current study
measured healthcare workers’ diet patterns according to the
recommendations for a healthy diet by WHO to better deter-
mine the impact of diet pattern changes on healthcare work-
ers’ mental health (WHO, 2020). By measuring lifestyle
changes across three dimensions: physical activity, sleeping,
and diet, the current study provided a more comprehensive
measure of the impact of lifestyle changes on healthcare
workers’ mental health during the COVID-19 pandemic.

The results of the study have implications for developing
effective interventions to improve the mental health of health-
care workers during the pandemic of infectious diseases such as
COVID-19. Considering the enormous psychological problems
that healthcare workers may face during a pandemic, improving
their mental health through simple lifestyle interventions such
as physical activity, sleep, and diet may be a cost-effective strat-
egy (Blake et al., 2020; Lange & Nakamura, 2020). Given the
ongoing world COVID-19 pandemic and the varying degrees
of implementation of lockdown policies due to changes in the
pandemic, this has broad and ongoing implications for improv-
ing the mental health of healthcare workers and the general
public. Future research is needed to continue to develop simple
and easy-to-use interventions to protect people's mental health

during pandemics as well as during regular outbreak prevention
and control (Zhang, 2022; Zhang et al., 2021).

The present study has some limitations. First, this study is
cross-sectional, we cannot infer causal relationships between life-
style changes and mental health among healthcare workers. Sec-
ond, the sample of this study was healthcare workers in China,
and the findings may not be generalizable to healthcare workers
or the general public in other countries due to the different sever-
ity of the COVID-19 pandemic and different prevention strategies
implemented in each country. Third, although this study provides
evidence that healthy lifestyles improve mental health status, how
to set up simple interventions to promote healthy living among
healthcare workers during the pandemic, and thus effectively
improve their mental health status, requires the development,
implementation, and evaluation of healthy lifestyle intervention
strategies in the future. In addition, due to errors in the question-
naire setting, we were not able to explore gender differences in
the mental health of healthcare workers, future researches need
to continue to focus on gender differences in lifestyle and their
impact on mental health of healthcare workers.

Conclusion

In summary, this study explored the relationship between
lifestyle changes and mental health among healthcare work-
ers during the COVID-19 pandemic. The results enriched
our understanding of the impacts of lifestyle changes on the
mental health of healthcare workers and helped policymak-
ers to screen healthcare workers most likely to experience
mental health problems. During COVID-19 and similar
infectious disease pandemics, promoting a healthy lifestyle
(e.g., maintaining adequate physical activity and sleep time,
and keeping a healthy diet) may be promising strategies to
improve the mental health of healthcare workers during pub-
lic health emergencies.
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