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Abstract

The coronavirus disease 2019 (COVID-19) pandemic has caused a heavily burden on healthcare workers (HCWs) worldwide. Q
aim of this study was to compare differences in psychological and social impact between two waves of the pandemic among
first- and second-line HCWs in Taiwan. The current study derived data from two cross-sectional surveys conducted in 2020 and
2021. Levels of depression, sleep disturbance, psychological distress, social impact, and demographic variables were collected
through self-reported questionnaires. The independent t test was used to compare differences in scores between the first and
second wave of the pandemic. Differences between first- and second-line HCWs were also analyzed. A total of 711 HCWs in
the first wave and 560 HCWs in the second wave were recruited. For the first- and second-line HCWs, the social impact during
the second wave was higher than during the first wave, and they expressed a higher intention to maintain social distancing and
were more aware of the pandemic overseas in the second wave. The first-line HCWs had a trend of worse sleep quality during
the second wave. In addition, sleep quality was worse in the first-line HCWSs than in the second-line HCWs during both waves.
The second-line HCWs expressed a greater desire to seek COVID-19-related information than the first-line HCWs during the first
wave, and more intended to maintain social distancing during the second wave. Our results show the importance of evaluating
the social and mental health burden of HCWs, and especially first-line workers.

Abbreviations: COVID-19 = coronavirus disease 2019, DRPST = The Disaster-Related Psychological Screening Test, HCWs
= healthcare workers, KSPH = Kaohsiung Municipal Kai-Syuan Psychiatric Hospital, PSQI = The Pittsburgh Sleep Quality Index,

PTSD = post-traumatic stress disorder, SISQ = the societal influences survey questionnaire.
Keywords: depression, healthcare worker, psychological distress, sleep disturbance, social impact

1. Introduction

1.1. Psychological impact of the COVID-19 pandemic

Coronavirus disease 2019 (COVID-19) has become a major
health and socio-economic burden globally.!! Furthermore,
the policies of lockdowns and social distancing to control the
spread of COVID-19 have had a massive psychological impact
on the public.’l A meta-analysis demonstrated that COVID-19
was associated with a large psychological impact on the gen-
eral public,” and another study reported high prevalence rates
of depression and anxiety in COVID-19-infected patients.*!
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In addition, a systematic review synthesized the psychological
impacts on healthcare workers in African countries,”! another
literature indicated that fear of COVID-19 may impact on peo-
ple’s job satisfaction and performance.'! Moreover, Alimoradi
et al”¥ illustrated the impacts of COVID-19 on sleep across dif-
ferent populations, such as survivors of COVID-19, healthcare
workers, and general populations.

In Taiwan, people also suffer from massively psychological
distress during COVID-19 pandemic. Several studies based on
either the general public® or patients with mental disorders!*®!!!
in Taiwan have also reported undesirable psychological impacts
during the COVID-19 pandemic, including sleep disturbance,
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depression, and even suicidal ideation. Furthermore, COVID-
19 pandemic is also associated with predominantly psycholog-
ical burden among elderly,'>"'¥ patients with mental illness,"”!
and students.!'>!7l Therefore, the multi-dimensional effects of
COVID-19 on psychological health are an important concern
and deserve further research.

1.2. Mental and social impacts on healthcare workers

In addition to the impact on the public, the heavy burden
on healthcare workers is also an important issue. A previous
study reported higher mortality and hospitalization rates for
healthcare workers during the first six months of the COVID-
19 pandemic,'® demonstrating the high risk of infection.
Furthermore, the psychological impact on healthcare work-
ers can be pronounced, including distress, depression, and
anxiety.'"” A meta-analysis reported pooled prevalence rates
of anxiety, depression, post-traumatic stress disorder (PTSD)
symptoms, sleep disturbance, and psychological distress among
hospital staff of 34.4%, 31.8%, 11.4%, 27.8%, and 46.1%,
respectively.?! Previous study found that healthcare workers
are likely to have social stigma and burnout issues.*!! Another
study indicated that healthcare workers had high levels of anx-
iety during COVID-19 and less working experience was one of
the factors explaining the anxiety.”? In addition, such mental
health problems may be due to the multi-dimensional burden
and high prevalence of being infected with COVID-19 among
healthcare workers.?®! In Taiwan, healthcare workers have also
been reported to suffer from PTSD symptoms, sleep problems,
psychological distress, and burn out due to the COVID-19
pandemic.?**! Moreover, healthcare workers in Taiwan were
reported to have relatively higher levels of psychological distress
than healthcare workers in Hong Kong.*!

On the other hand, these psychological impacts may be associ-
ated with coping strategies or social interactions during the pan-
demic. An online survey for the public found that poorer mental
health outcomes were associated with less support, decreased
social interactions, and maladaptive coping with self-disinfec-
tion.”! Regarding healthcare workers, a previous study demon-
strated that healthcare staff with severe PTSD symptoms had
higher levels of societal influences, such as maintaining social
distance, getting more information on COVID-19, and greater
anxiety about the pandemic.?”’ However, further investigations
are needed to investigate the association between these social
impacts and mental health.

1.3. Aim of the current study

Due to the psychological and social impacts of the COVID-19
pandemic, there has been increasing interest in comparing the
impacts during different waves of the pandemic. According
to the Taiwan Centers for Disease Control, there were more
confirmed cases and a higher mortality rate in 202112% than
in 2020,%°! which may have been due to different variants of
COVID-19. This suggests that different waves of the pandemic
were more serious than others. Previous studies have demon-
strated differences in sleep patterns®” and fear of COVD-1981
between the first and second waves of the pandemic in Norway,
Israel and Russia. Moreover, several researchers had focused on
the difference of coping strategies or behavioral problems within
different period of COVID-19 pandemic. In comparison with
initial assessment, previous study revealed a decreased adher-
ence to protective COVID-19 behaviors during the follow-up
assessment among Taiwan older people."? Furthermore, Chen
and his colleagues have several studies examining the change
of internet use and mental health problems across COVID-
19 waves in mainland China.P?>7¢l However, few studies have
explored changes in social impact, such as coping with COVID-
19, between waves among healthcare workers. Therefore, we
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conducted this comparative study to investigate differences in
mental and social impact between two waves of the COVID-19
pandemic in Taiwan in 2020 and 2021. The aim of this study
was to explore whether there were differences in the levels of
depression, sleep disturbance, psychological distress (PTSD
symptoms), and social impact between these two waves of the
COVID-19 pandemic.

2. Methods

2.1. Participants, procedures and ethics

The current study derived data from two cross-sectional sur-
veys, which were conducted to identify the psychological and
social impact of the COVID-19 pandemic on medical staff and
patients with mental disorders at Kaohsiung Municipal Kai-
Syuan Psychiatric Hospital (KSPH). Healthcare workers were
recruited through printed advertisements posted in the public
area of the hospital and affiliated institutes. Online advertise-
ments were also posted on social media. The two recruitment
periods for the healthcare workers were from May 9, 2020 to
May 31,2020, and May 30, 2021 to June 30, 2021. These peri-
ods were during the COVID-19 pandemic in Taiwan in 2020
and 2021, respectively. Both cross-sectional surveys were paper-
and-pencil questionnaires, and research assistants explained the
procedures to the participants individually if they had any ques-
tions. The inclusion criteria were: healthcare staff who worked
at KSPH or affiliated institutes; those aged more than 20 years;
and those who signed inform consent before filling in the ques-
tionnaire. Both of the surveys were approved by the Institutional
Review Board of KSPH (KSPH-2020-03; KSPH-2021-08).

2.2. Measures

2.2.1. The Disaster-Related Psychological Screening Test
(DRPST). The DRPST has been shown to be reliable and well-
validated to rapidly screen for major depressive disorder or
PTSD after a disaster.’”*8! To measure the level of depression,
three items of the DRPST were selected to estimate the status
of depressed mood, fatigue or loss of energy, and worthlessness
which had persisted for more than 2 weeks in the recent 1
month. Each question was rated on a two-point Likert scale,
with scores ranging from 0 (no) to 1 (yes). A higher total score
of the three items indicated a higher level of depression.

To measure the level of COVID-19-related psychological dis-
tress, four questions were selected from the DRPST to estimate
the status of hypervigilance, somatic symptoms, avoidance, and
reeexperience of COVID-19, which had persisted for more than
1 week in the past month. Each question was rated on a five-
point Likert scale, with scores ranging from 1 (not at all) to §
(extreme). A higher total score indicated a higher level of psy-
chological distress. Details of the full questionnaires are listed in
Table S1, Supplemental Digital Content, http:/links.lww.com/
MD/H730.

2.2.2. The Pittsburgh Sleep Quality Index (PSQI). The PSQI
was established to evaluate sleep status, and it has been shown
to have good validity and reliability.®! In this study, four
questions were selected from the PSQI to measure the level of
sleep disturbance, including difficulty to fall asleep, waking
up in the middle of the night, enthusiasm, and subjective sleep
quality in the recent one month (Table S1, Supplemental Digital
Content, http://links.lww.com/MD/H730). Each item was rated
on a four-point Likert scale, with scores ranging from 1 to 4. A
higher total score of the four items indicated more severe sleep
disturbance.

2.2.3. The Societal Influences Survey Questionnaire
(SISQ). The SISQ has been shown to have good validity and
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reliability to estimate the social and psychological impact on
subjects during the COVID-19 pandemic.**!l Eight of the items
were selected in the current study with three domains: social
distance, social information, and social adaptation (Table S1,
Supplemental Digital Content, http://links.lww.com/MD/H730).
Each item was scored on a four-point Likert scale, with scores
ranging from 1 (never) to 4 (often). Higher total scores of social
distance, social information, and social adaptation indicated
higher compliance to maintaining social distance, more desire to
seek related information, and greater awareness of the progress
of the pandemic overseas. The full questionnaires of SISQ are
listed in Table S2, Supplemental Digital Content, http://links.
lww.com/MD/H731.

2.2.4. Demographic variables. Demographic data including
age, sex, marital status, smoking (yes or no), drinking alcohol
(=3 times per week or not), exercise (>3 days per week or not),
and regular diet (3 or 4 meals a day, >5 days per week or not)
were recorded. The healthcare workers were divided into two
groups, including first-line healthcare workers (physicians
and nurses) and second-line healthcare workers (social
workers, psychologists, occupational therapists, pharmacists,
administrative staff, and other para-medical staff) in order to
identify the difference in scores between groups.

2.3. Statistical analysis

Descriptive analysis was performed on the demographic vari-
ables. Pearson’s y? test was used to compare categorical vari-
ables, and the independent ¢ test was for continuous variables.
The independent ¢ test was also used to compare differences
in scores (DRPST-depression, DRPST-psychological distress,
PSQI, SISQ-social distance, SISQ-social information, and SISQ-
social adaptation) between the first wave and second wave
of the COVID-19 pandemic for the first-line and second-line
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healthcare workers. Differences in scores between the first-
line and second-line healthcare workers were also compared
using the independent # test during the first and second wave
of the COVID-19 pandemic. The alpha level was set at 0.05.
Since the questionnaires in the current study were all validated,
Cronbach’s o was used to test the reliability of each scale con-
taining more than two questions. All data were processed using
SPSS version 23.0 for Windows (SPSS Inc., Chicago, IL).

3. Results

3.1. Summary of demographic analysis and reliability of the
scales

A total of 711 participants in the first wave and 560 partici-
pants in the second wave were recruited. For all first-line health-
care workers, there were no significant differences between
the first and second wave of the pandemic in age, sex, marital
status, smoking status, alcohol drinking status, exercise habit
and diet habit. In addition, there were no significant differences
between the first and second waves of the pandemic in any of
the demographic characteristics among the second-line health-
care workers. Details of the comparisons are listed in Table 1.
The Cronbach’s a values of DRPST (depression), DRPST (psy-
chological distress), PSQI subscales, SISQ (social distance), SISQ
(social information), SISQ (social adaptation) were 0.95, 0.98,
0.8,0.75,0.71, and 0.72, respectively.

3.2. Comparison of scales during the first and second
waves

Among the first-line healthcare workers, social distance (12.66
vs 11.43, P < .001), social information (5.15 vs 4.91, P =

.042), and social adaptation (6.58 vs 6.13, P = .001) scores
were significantly higher during the second wave than during

Comparison of clinical characteristics between first and second wave of COVID-19 among first-line and second line healthcare

workers.
First line Second line
First wave n = 340 Second wave n = 313 Statistics First wave n = 371 Second wave n = 247 Statistics
Categorical variables n (%) n (%) P n (%) n (%) P
Sex
Male 66 (19.4) 70 (22.4) .381* 111(29.9) 81(32.9) 449"
Female 274 (80.6) 243 (77.6) 260 (70.1) 166 (67.2)
Marital status
Single 181 (53.2) 173 (55.4) .704* 156 (42) 102 (41.5) .830*
Married 146 (42.9) 129 (41.3) 183 (49.3) 126 (51.2)
Divorced 4 (3.8%) 0(3.1%) 21(6.7) 14 (5.7)
Widowed 0(0) 0(0) 11(2) 4(1.6)
Smoking
Yes 10 (2.9 6(1.9 .394* 30 (8.1) 12 (4.9 125*
No 329 (97.1) 307 (98.1) 340 (91.9) 232 (95.1)
Drinking (=3 times per wk)
Yes 39 (11.5) 34(10.9) .380* 43 (11.6) 229 310*
No 300 (88.5) 279 (89.1) 328 (88.4) 222 (91)
Exercise (>3 d per wk)
Yes 171 (50.4) 149 (47.6) 469" 258 (69.5) 155 (63.3) A78*
No 168 (49.6) 164 (52.4) 113 (30.5) 90 (36.7)
Regular diets (5 d per wk)
Yes 247 (72.6) 222 (71.2) 672* 334 (90.1) 223 (91) .658*
No 93 (27.4) 90 (28.8) 3799 229
Continuous variables Mean (SD) Mean (SD) P Mean (SD) Mean (SD) P
Age (yr) 35.76 (8.72) 35.49 (9.38) 7071 42.95 (11.14) 43.31 (11.42) .6991

SD = standard deviation.
*Pearson’s y? test.
FIndependent ¢ test.
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the first wave. In addition, the PSQI score during the second
wave showed an insignificant increasing trend compared with
the first wave (5.86 vs 5.41, P = .056). In comparison, the sec-
ond-line healthcare workers had significantly higher scores of
social distance (13.22 vs 11.82, P < .001) and social adaptation
(6.50 vs 5.93, P < .001) during the second wave than during
the first wave. Details of the comparisons are listed in Tables 2
and 3.

3.3. Comparison of scales in the first-line and second-line
healthcare workers

Table 4 demonstrates the differences in scores between the first-
and second-line healthcare workers during the two waves of
the COVID-19 pandemic. The first-line healthcare workers had
a significantly higher PSQI score than the second-line health-
care workers during both the first wave (5.14 vs 4.93, P = .014)
and second wave (5.86 vs 5.04, P = .001) of the COVID-19
pandemic. In comparison, the second-line healthcare workers
had a significantly higher social information score during the
first wave (5.17 vs 4.91, P = .029) and a significantly higher
social distance score during the second wave (13.22 vs 12.66,
P =.014).

4. Discussion
4.1. Main findings of the current study

In this study, we investigated the differences in social and men-
tal impact on healthcare workers between two waves of the
COVID-19 pandemic in Taiwan. For the first-line healthcare
workers, the social impact during the second wave was higher
than during the first wave, and they expressed a higher intention
to maintain social distancing, greater desire to seek COVID-
19-related information, and were more aware of the pandemic
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overseas during the second wave. Moreover, the insignificant
trend of increased PSQI scores demonstrated a trend of worse
sleep quality during the second wave. Similarly, the second-line
healthcare workers expressed greater intention to maintain
social distancing and were more aware of the pandemic overseas
during the second wave than during the first wave. Regarding
differences between the first- and second-line healthcare work-
ers, sleep quality was worse in the first-line healthcare workers
than in the second-line healthcare workers during both waves.
In addition, the second-line healthcare workers were more likely
to seek COVID-19-related information than the first-line health-
care workers during the first wave, and expressed a higher inten-
tion to maintain social distancing during the second wave of the
COVID-19 pandemic.

4.2. Differences in social and mental impact between
waves of the pandemic

No significant changes in sleep disturbance, depression, and psy-
chological distress were identified between the two waves of the
pandemic among the second-line workers. However, slight but
insignificant trends of increases in depression and sleep distur-
bance were noted among the first-line workers. This suggests a
higher change in the burden on mental health of the second-line
workers during the second wave. This finding is similar to an
epidemiological survey which reported a higher monthly suicide
rate during the second wave of the pandemic among Japanese
public.*?l We speculate that the psychological distress caused by
the COVID-19 pandemic may have had a cumulative effect in
the first-line workers during the second wave, since they were
at a higher risk of infection. However, a previous study of nurs-
ing staff in Norway reported a lower rate of sleep disturbance
during the second wave of the COVID-19 pandemic,” and
another observational study of nurses showed similar findings
in Spain.*3! These inconsistencies may be due to differences in

Comparison of scores between first wave and second wave of COVID-19 among first line healthcare workers.

First line workers First wave n = 340 Second wave n =313 Statistics
Continuous variables Mean (SD) Mean (SD) t P
Depression* 0.34(0.77) 0.45(0.82) -1.68 .094
Psychological distress* 1.48 (2.01) 1.72 (2.17) -1.42 156
psal 5.41(2.79) 5.86 (3.08) -1.91 .056
SISQ (social distance) 11.43 (2.95) 12.66 (2.55) -5.73 <.001
SISQ (social information) 4.91 (1.56) 5.15 (1.50) -2.04 .042
SISQ (social adaptation) 6.13(1.83) 6.58 (1.68) -3.20 .001
Bold values indicate statistical significance.
PSQI = Pittsburgh Sleep Quality Index, SD = standard deviation, SISQ = Societal Influences Survey Questionnaire.
*Measured with Disaster-Related Psychological Screening Test.

Table 3
Comparison of scores between first wave and second wave of COVID-19 among second line healthcare workers.
Second line workers First wave n = 371. Second wave n = 247 Statistics
Continuous variables Mean (SD) Mean (SD) t P
Depression* 0.31(0.77) 0.35(0.71) -0.68 .500
Psychological distress* 1.32 (1.89) 1.95 (1.99) -1.12 .263
PSQl 4.93 (2.38) 5.04 (2.44) -0.54 591
SISQ (social distance) 11.82 (3.10) 13.22 (2.74) -5.84 <.001
SISQ (social information) 5.17 (1.62) 5.39 (1.49) -1.74 .087
SISQ (social adaptation) 5.93 (1.95) 6.50 (1.72) -3.79 <.001

Bold values indicate statistical significance.

PSQI = Pittsburgh Sleep Quality Index, SD = standard deviation, SISQ = Societal Influences Survey Questionnaire.

*Measured with Disaster-Related Psychological Screening Test.
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Comparison of scores between non-first line and first line healthcare workers within first wave and second wave of COVID-19.

First wave First line n = 340 Second line n = 371 Statistics

Continuous variables Mean (SD) Mean (SD) t P
Depression* 0.34(0.77) 0.31(0.77) 0.58 564
Psychological distress* 1.48 (2.01) 1.32(1.89) 1.1 .269
pSal 5.41 (2.79) 4.93 (2.38) 2.46 .014
SISQ (social distance) 11.43 (2.95) 11.82 (3.10) -1.72 .087
SISQ (social information) 4.91 (1.56) 517 (1.62) -2.19 .029
SISQ (social adaptation) 6.13 (1.83) 5.93 (1.95) 1.43 154
Second wave First linen =313 Second line n = 247 Statistics
Continuous variables Mean (SD) Mean (SD) t P
Depression* 0.45(0.82) 0.35(0.71) 1.48 146
Psychological distress* 1.72 (2.17) 1.95 (1.99) 1.21 226
Psal 5.86 (3.08) 5.04 (2.44) 3.47 .001
SISQ (social distance) 12.66 (2.55) 13.22 (2.74) —2.46 .014
SISQ (social information) 5.15 (1.50) 5.39 (1.49) -1.87 .062
SISQ (social adaptation) 6.58 (1.68) 6.50 (1.72) 0.55 .585

Bold values indicate statistical significance.

PSQI = Pittsburgh Sleep Quality Index, SD = standard deviation, SISQ = Societal Influences Survey Questionnaire.

*Measured with Disaster-Related Psychological Screening Test.

the severity of the pandemic and sociocultural factors, and fur-
ther longitudinal studies are warranted to elucidate this issue.
In this study, the pandemic was more severe during the second
wave survey, so the participants, and especially the first-line
workers, were affected more.

Regarding the social impact factors, the scores were higher
during the second wave for both the first- and second-line health-
care workers. This implies that healthcare workers exhibited
more social-adaptive behavior during the second wave, such as
greater intention to maintain social distancing, greater desire to
seek COVID-19-related knowledge, and were more aware of the
pandemic status overseas. These findings are comparable with
previous research, and reflect that a higher proportion of the
participants wore masks and stayed at home during the second
wave.*l The level of worry has been reported to be higher in
both physicians and nurses during the COVID-19 pandemic.**!
However, a study of college students reported that the level of
task-oriented coping styles (problem solving or planning) was
lower during the second wave than during the first wave of the
pandemic.®! The differences between occupations (first-line
workers and others) may have contributed to the inconsistent
results. However, further studies are needed to explore these
differences.

4.3. Differences in social and mental impact between the
first- and second-line healthcare workers

The first-line healthcare workers (physicians and nurses) had
worse sleep quality than the second-line workers during both
waves of the pandemic, which may have been due to their work-
ing style such as shift-work or being on duty. These factors have
been associated with a higher incidence of sleep interruption,
sleep deprivation, and poor quality of sleep.*®*”! On the other
hand, the second-line workers expressed a greater desire to seek
COVID-19-related knowledge during the first wave. Although
no similar research has investigated this issue, we hypothesize
that it may be due to a greater need to obtain information
about infectious diseases. The second-line workers may have
sought knowledge related to infectious diseases less actively
than the first-line workers before the pandemic, but they may
have had more motivation during the pandemic due to insuf-
ficient knowledge. Another interesting difference during the

second wave is the higher intention to maintain social distanc-
ing among the second-line workers than the first-line workers,
although both groups expressed a higher intention to maintain
social distancing during the second wave than during the first
wave. Psychological burden has been reported to affect coping
strategies with COVID-19 among healthcare workers.*$! We
hypothesize that psychological burden may compromise coping
strategies with COVID-19. However, further research is war-
ranted to explore the detailed etiology.

4.4. Limitations

There are several limitations to this study. First, the study was
conducted at a single center, and this may limit the interpre-
tation of the results, generalizability and applicability to other
populations. Second, the data were derived from two cross-sec-
tional surveys conducted in 2020 and 2021. It is unclear if all
of the respondents completed the both surveys. Thus, it may not
be controlled as well as a prospective follow-up study. Third, all
of the measures are self-reports, and therefore the recall biases
could exist to impact the findings. Fourth, participants might
have their original work burden (i.e., taking care of patients
with psychiatric illness) on their mental health, which may be
a confounder to the current study. Finally, the details of con-
firmed cases during study period are unavailable now, which
may provide more information about the severity of the pan-
demic during study period.

5. Conclusions

This study identified differences in depression, sleep disturbance,
psychological distress, and social impact between first- and sec-
ond-line healthcare workers during two waves of the COVID-19
pandemic in Taiwan. The increase in social impact and coping
strategies manifest the effect of social adaptation among health-
care workers. In addition, increased levels of depression and sleep
disturbance across the two waves demonstrate the psychological
burden among first-line workers. On the other hand, a higher
level of sleep disturbance in the first-line workers may suggest
a greater mental impact compared with the second-line work-
ers. Our results show the importance of evaluating the social
and mental health burden of healthcare workers, especially for
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first-line workers. Regular screening and prompt interventions
will be beneficial for the mental health of healthcare workers.
Moreover, a study with longitudinal follow-up is suggested
to better understand the psychological and social impacts on
healthcare workers at different stages of the pandemic.
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