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Abstract
Background: In order to prevent COVID-19, Taiwan Central Epidemic Command Center established group quarantine centers in January 2020 to implement
isolation and epidemic prevention. The task groups in the group quarantine centers included the safety, logistics, and health groups. The objectives of this
study were to understand whether the emotional distresses of group quarantine centers personnel are disturbed under high-pressure work environment.

Methods: A structured questionnaire was designed. Its content contained two parts: the �rst part collected the demographical information of the
participants, and the second part was a scale named the Brief Symptom Rating Scale (BSRS-5). The data collected were entered and analyzed using IBM
SPSS Statistics for Windows, Version 21.0, and the difference analysis among the three groups were conducted in terms of the variables (signi�cance level
p <0.05); related factors affecting emotional scores on the BSRS-5 were identi�ed through multiple regression analysis.

Results: The online questionnaires were �lled out from August 6 to August 13, 2020, and a total of 155 staffs were analyzed further. The safety group was
collected 70 staffs (45.2%), the health group was collected 57 staffs (36.8%) and the logistics group was collected 28 staffs (18.0%). According to the
analysis we found that three important results. First, no positive cases of COVID-19 been screened, the personnel do not feel distressed on duty in group
quarantine centers. Second, when a quarantine case is screened positive for COVID-19, it will increase staff's emotional distress in all three group and the
odds ratio with a BSRS-5 score greater than or equal to 6 points is 4.53 times (OR=4.53, 95%CI: 1.83-11.21) of cases that have not been screened as
positive. Final, Cases screened as positive did not cause emotional problems in retired personnel serving in group quarantine centers.

Conclusion: In the face of COVID-19 disease, our government should not only take care of people in the community, but also protect and take care of the
front-line epidemic prevention personnel. Our government should be understand the emotional distresses of personnel and provide counseling and care, so
that personnel can continue to protect people of Taiwan during epidemic prevention.

Background
In December 2019, a new infectious primary atypical pneumonia broke out in Wuhan, China. On January 30, 2020, the World Health Organization (WHO)
declared the outbreak of the novel coronavirus a Public Health Emergency of International Concern [1, 2]. On February 11, the WHO o�cially named the
disease that people develop after becoming infected with the virus “coronavirus disease 2019” (COVID-19) [3]. On January 2, 2020, the response team of
Taiwan CDC was set up to respond to the mystery pneumonia epidemic in Wuhan, China. On January 20, 2020, level 3 of the Central Epidemic Command
Center (CECC) was established to integrate resources of the administration, the academic, medical, and private sectors to �ght against COVID-19. To
preserve Taiwan’s limited acute medical resources for diagnosed patients in the greatest need-separating quarantine from acute medical treatment and
preventing the expansion of community spread-group quarantine centers were established in Taiwan at the end of January 2020. Distributed in 12 counties
and cities, these centers possessed a total treatment capacity of 2126 rooms as of May 18 [4–6]. People eligible to be quarantined in the centers were
divided into �ve types: (1) travelers subject to mandatory group quarantine after entering the country; (2) people who had been in frequent contact with
diagnosed cases of COVID-19 as well as people who did not follow related regulations during home isolation; (3) individuals who entered Taiwan from
regions with outbreaks* and did not adhere to related regulations during home quarantine; (4) individuals for whom no home isolation or home quarantine
site was available after coordination by local governments (*the de�nition of “regions with outbreaks” adhered to the latest announcement by the Taiwan
Centers for Disease Control); and (5) people who had been approved by the CECC for severe pneumonia with novel pathogens, namely workers and
personnel of agencies (institutions) authorized by the CECC, including medical, long-term care, and correction institutions [7].

The task groups in the group quarantine centers included the safety, logistics, and health groups. The CECC was in charge of the overall organization, while
the health group leader in each quarantine center acted as the commander who reported news about the center to the CECC. The main tasks in each group
are explained as follows: the commander of each site arranged and adjusted the work of each task group according to the actual on-site situation. “The
safety group” included policemen and chauffeurs. In terms of manpower allocation, at least one policeman and one chauffeur were assigned to each gate
for each shift. They were in charge of tra�c arrangements to designated quarantine locations for quarantined individuals of the �rst type; the security of
quarantined individuals travelling from or to quarantine locations; baggage security checks before quarantined individuals checked in; checking of materials
sent by families or friends to ensure no dangerous objects; personnel security during quarantine; control of access to designated quarantine sites; safety
management of quarantine areas; picking up of people for quarantine; and baggage delivery assistance. “The logistics group” included logistics
administrators and cleaners. Regarding manpower allocation, a minimum of one administrator and two cleaners were assigned for each shift. They were in
charge of helping quarantined individuals check in and out; providing quarantined individuals with food and accommodation and personnel with food;
providing basic daily necessities, materials for personal pandemic prevention, and body temperature measurement equipment; performing environmental
hygiene maintenance as well as cleaning and disinfection; safekeeping belongings of quarantined individuals; and arranging the signing in and out of
personnel. “The health group” included doctors, nurses, infection control personnel, and medical administrators. In terms of manpower allocation, at least
one doctor, one infection control employee, and one member of nursing staff (one for every 30 quarantined individuals) were assigned for each shift. They
were in charge of issuing the “Notice of Group Quarantine and Right to Petition for Habeas Corpus Relief (Coronavirus disease 2019, COVID-19)” and “Notice
of Abolishment/Repeal of Group Quarantine (Coronavirus disease 2019, COVID-19)”; designating quarantine locations; arranging rooms and listings for
quarantined persons; performing daily tracking as well as synthesizing and reporting quarantined individuals’ health situation; assisting in medical
treatment for quarantined individuals with symptoms; collecting specimens regarding the �rst type of subjects; and providing mental health counseling for
quarantined individuals and related personnel [7].

Regarding the sourcing of group quarantine center personnel, the CECC requested the quarantine centers to be responsible for recruitment. The leaders of
the centers �rst contacted people by telephone or disseminated questionnaires to seek personnel. People who agreed then �lled in their information, which
was sent to the Ministry of Health and Welfare (MHW). The MHW then sent recruitment letters to them. Once recruited, they were required, before serving in
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the quarantine centers, to complete 8 hours of educational training in the form of the following courses: (1) introduction to COVID-19; (2) training on the
wearing and removal of protective clothing of all levels, as well as reporting exercises and demonstrations; (3) introduction to the �ow of a quarantine center,
as well as emergency evacuation and �re safety; (4) introduction to the standard operating procedures of environmental cleaning and disinfection (courses
1–4 lasted 1 hour each); (5) the standard operating procedures of group quarantine centers; (6) abnormal event simulation exercises and procedures (e.g.,
�re, how to deal with positive cases) along with rolling correction at all times (courses 5 and 6 each lasted 2 hours). The commanders, deputy commanders,
and group leaders of the quarantine centers created LINE contact groups with central government o�cials at all levels; the leader of each group sent
messages regarding the implementation of necessary pandemic communication and coordination to personnel, informing them about the latest policies to
follow and continuing with the rolling correction. Details of the group operating procedures for quarantine centers are presented in Fig. 1 [7].

According to relevant literature, numerous frontline medical personnel have undergone extreme emotional stress and exhibited symptoms of fatigue,
psychological trauma, anxiety, and depression during outbreaks of infectious diseases, such as severe acute respiratory syndrome (SARS) and Ebola virus
disease [8–10]. Moreover, a study indicated that medical personnel caring for patients in the acute phase of SARS infection were more susceptible to severe
psychological distress [11]. Currently, too many uncertainties and effects exist related to the outbreak of the COVID-19 pandemic, which not only lead to
physical and physiological problems but could result in psychological stress and emotional problems. Moreover, personnel working in group quarantine
centers in Taiwan were in contact with quarantined individuals returning to Taiwan from around the globe. Emotional stress and distress were likely to arise
in personnel from the uncertainty of whether the quarantined individuals they were in contact with would be diagnosed with COVID-19. This study aimed to
understand whether the psychological conditions of quarantine center personnel were altered by high stress and exposure to an uncertain working
environment. The analysis results can serve as a reference for improving the mental health of quarantine center personnel facing infectious diseases and
formulating related prevention and supporting measures.

Methods

Sample
We recruited volunteers to participate in this study. They were required to meet the following three criteria: worked in a group quarantine center in Taiwan;
consented to participate in the research; and were adults aged 20 years or older.

Data collection
A structured questionnaire was designed. Its content contained two parts: the �rst part collected the demographical information of the participants, and the
second part was a scale named the Brief Symptom Rating Scale (BSRS-5, also known as the “mood thermometer”) compiled by Professor Ming-Been Lee
[12]. In this study, Professor Lee granted authorization to use the scale. The BSRS-5 is a screening tool for examining mental health needs and aims to
rapidly understand an individual’s psychological care needs, enabling suitable mental health services to be provided. Its internal consistency reliability
(Cronbach alpha) was 0.77–0.90 and its retest reliability was 0.82. The scale comprises �ve items: trouble falling asleep (to measure insomnia), feeling
tense or highly strung (to measure anxiety), feeling irritable or angry (to measure anger), feeling down and depressed (to measure depression), and feeling
inferior to others (to measure low self-esteem). Total scores of the aforementioned �ve items below 6 pertain to the normal range, signifying good physical
and mental adaptability. Total scores ranging from 6 to 9 pertain to mild emotional distress; thus, stress management and emotional relief are
recommended. Total scores ranging from 10 to 14 pertain to moderate emotional distress; professional consultation is recommended, and the person is
advised to seek a psychological consultation or receive a professional consultation. Total scores above 15 pertain to extreme emotional distress; great care
is required, and the person is advised to seek professional counseling or psychiatric treatment [12]. A sixth item was added regarding suicidal thoughts,
which was scored separately; professional counseling or psychiatric treatment were suggested when the score for this item was above 2 (a moderate level).

The symptom rating scale designed by this study for group quarantine centers covered a total of three time points: (1) before taking part in tasks in
quarantine centers; (2) without cases screened as positive for COVID-19 in quarantine centers; and (3) with cases screened as positive for COVID-19 in
quarantine centers. The content of the BSRS-5 was adopted. A structured questionnaire was constructed using SurveyCake, a free Internet cloud
questionnaire service. The principal investigator sent messages along with the questionnaire link and QR code to the coordinators of the quarantine centers.
A clickable button was set in the online questionnaire survey for the subjects to click “Agree.” Only those who clicked “Agree” could �ll in the questionnaire
survey. In addition, a network security mechanism was established to ensure the study content would not be altered by hackers or other personnel.

We using the G*Power 3 that is a �exible statistical power analysis program, to select T test, the effect size is set to 0.3, the signi�cance level is 0.05, and the
veri�cation power (1-β) is 0.90, and taking into account the loss of network samples and the incomplete answer, it is 20%. This study expects to recruit more
than 120 subjects for questionnaire survey.

Data analysis
This study coded, input, and reviewed the valid returned questionnaires. The research data were analyzed using IBM Corp. Released 2012. IBM SPSS
Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp. and statistical analyses were conducted according to the objectives of the study and the
content of the questionnaire. The analysis methods involved presenting the demographical information through descriptive statistics in terms of mean and
standard deviation. Regarding the valid questionnaires, the difference analysis among the three groups (the safety, health, and logistics groups) were
conducted in terms of the variables (signi�cance level p < 0.05); related factors affecting the emotional scores on the BSRS-5 were identi�ed through
multiple regression analysis.

Results
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Sample characteristics
The online questionnaires were �lled out during August 6–13, 2020. Questionnaires were received from a total of 155 participants; Table 1 presents the
descriptive analysis of their demographical characteristics. The respondents were divided into three groups according to their jobs in group quarantine
centers. There were 70 cases from the safety group, including 64 men accounting for the majority (91.4%) and six women (8.6%). The average age of the
group was 41.4 ± 9.6 years; the average job tenure was 19.7 ± 10.8 years. There were 57 cases from the health group, including 51 women accounting for
the majority (89.5%) and six men (10.5%). The average age of the group was 49.4 ± 8.6 years; those aged between 51–60 years comprised the majority,
accounting for 42.1%; the average job tenure was 24.2 ± 8.3 years. There were 28 cases from the logistics group, including 18 men accounting for majority
(64.3%) and 10 women (35.7%). The average age of the group was 42.8 ± 11.4 years; the average job tenure was 14.4 ± 11.4 years.

Table 1
Descriptive data on characteristics in our samples  (n = 155)

Characteristics safety group

(n=70)(%)

health group

(n=57)(%)

logistics group

(n=28)(%)

Gender Male 64(91.4) 6(10.5) 18(64.3)

Female 6(8.6) 51(89.5) 10(35.7)

Age-group 21-30 17(24.3) 3(5.3) 4(14.3)

31-40 6(8.6) 4(7.0) 10(35.7)

41-50 41(58.5) 22(38.6) 5(17.9)

51-60 6(8.6) 24(42.1) 7(25.0)

61-69 0 4(7.0) 2(7.1)

Average age (years) 41.4 ± 9.6 49.4 ± 8.6 42.8 ± 11.4

Education Junior high school 0 0 1(3.6)

Senior High school 7(10.0) 2(3.5) 2(7.1)

College 35(50.0) 10(17.5) 2(7.1)

University 28(40.0) 30(52.6) 18(64.3)

Graduate school 0 15(26.4) 5(17.9)

Marriage Single 25(35.7) 10(17.5) 8(28.6)

Married 45(64.3) 47(82.5) 20(71.4)

Job tenure Less than 10 yr(s) 20(28.6) 6(10.5) 14(50.0)

11~20yr(s) 5(7.1) 12(21.1) 6(21.4)

21~30yr(s) 38(54.3) 28(49.1) 5(17.6)

31~40yr(s) 7(10.0) 10(17.5) 3(11.0)

More than 40yr(s) 0 1(1.8) 0

Average job tenure (years) 19.7 ± 10.8 24.2 ± 8.3 14.4 ± 11.4

cases screened positive for coronavirus Yes 34(48.6) 37(64.9) 10 (35.7)

No 36(51.4) 20(35.1) 18 (64.3)

 

Analysis of changes in emotional score on the BSRS-5 of group quarantine centers
personnel

Before participating in tasks in quarantine centers
According to the questionnaire content, robust analysis of variance (ANOVA) and Games-Howell tests were adopted for testing because of the heterogeneity
of variance before participation in tasks in group quarantine centers. According to a one-way ANOVA on the changes in the emotional score of each group,
the total BSRS-5 score of safety group personnel was 2.10 ± 2.61, that of health group personnel was 2.11 ± 1.86, and that of logistics group personnel was
1.71 ± 1.86; no statistical difference was observed (p = 0.630). Average scores for the item on having suicidal thoughts were all below 2, indicating the
absence of obvious emotional distress in the participating personnel of the three groups before they participated in tasks in quarantine centers (see in
Table 2).
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Table 2
One-way analysis of variance on changes in the emotional score of each group.

Characteristics safety group

(n = 70)(%)

health group

(n = 57)(%)

logistics group

(n = 28)(%)

Gender Male 64(91.4) 6(10.5) 18(64.3)

Female 6(8.6) 51(89.5) 10(35.7)

Age-group 21–30 17(24.3) 3(5.3) 4(14.3)

31–40 6(8.6) 4(7.0) 10(35.7)

41–50 41(58.5) 22(38.6) 5(17.9)

51–60 6(8.6) 24(42.1) 7(25.0)

61–69 0 4(7.0) 2(7.1)

Average age (years) 41.4 ± 9.6 49.4 ± 8.6 42.8 ± 11.4

Education Junior high school 0 0 1(3.6)

Senior High school 7(10.0) 2(3.5) 2(7.1)

College 35(50.0) 10(17.5) 2(7.1)

University 28(40.0) 30(52.6) 18(64.3)

Graduate school 0 15(26.4) 5(17.9)

Marriage Single 25(35.7) 10(17.5) 8(28.6)

Married 45(64.3) 47(82.5) 20(71.4)

Job tenure Less than 10 year(s) 20(28.6) 6(10.5) 14(50.0)

11 ~ 20 year(s) 5(7.1) 12(21.1) 6(21.4)

21 ~ 30 year(s) 38(54.3) 28(49.1) 5(17.6)

31 ~ 40 year(s) 7(10.0) 10(17.5) 3(11.0)

More than 40 year(s) 0 1(1.8) 0

Average job tenure (years) 19.7 ± 10.8 24.2 ± 8.3 14.4 ± 11.4

cases screened positive for coronavirus Yes 34(48.6) 37(64.9) 10 (35.7)

No 36(51.4) 20(35.1) 18 (64.3)

One-way analysis of variance on changes in the emotional score of each group (n = 155)

Without cases screened as positive for COVID-19 in quarantine centers
To analyze the questionnaire content regarding the personnel of the three groups when participating in tasks in quarantine centers, a nonparametric Mann-
Whitney U test was employed to compare before/after cases screened as positive for COVID-19 before/after participating; no statistical difference was
found among the BSRS-5 emotional scores of the three groups, as shown in Table 3.

Table 3
Statistics of changes in BSRS-5 emotional scores without cases screened as positive for COVID-19 (n = 74)
BSRS-5 safety group

(n = 70)

health group (n = 57) logistics group

(n = 28)

p value

Before

the task

Insomnia 0.57±0.73 0.65±0.61 0.46±0.64 0.444

Anxiety 0.41±0.60 0.58±0.63 0.43±0.57 0.300

Angry 0.41±0.58 0.40±0.53 0.32±0.48 0.693

Depression 0.40±0.57 0.30±0.60 0.25±0.44 0.355

Low self-esteem 0.30±0.55 0.18±0.38 0.25±0.44 0.318

Total score average 2.10±2.61 2.11±1.86 1.71±1.86 0.630

Suicide ideation 0.01±0.12 0.02±0.13 0.04±0.19 0.858
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With cases screened as positive for COVID-19 in quarantine centers
A nonparametric Mann-Whitney U test was used to compare before/after cases screened as positive for COVID-19 before/after participating, revealing that
during participation in tasks in the centers with cases screened as positive, the BSRS-5 emotional scores of 34 participants in the safety group and 10 in the
logistics group were all signi�cantly higher than those before participating in tasks. Regarding the safety group, a signi�cant difference was observed in
comparisons of measured insomnia, anxiety, anger, depression, and low self-esteem, and the total score increased from the original average (3.41±3.10) to
an average of 6.09±4.99 (p < 0.000), pertaining to mild emotional distress by estimation. Moreover, scores for the item on having suicidal thoughts in the
safety group increased from an average of 0 to an average of 0.12±0.33 (p = 0.046), indicating a signi�cant increase despite being lower than 2. Regarding
the logistics group, the total BSRS-5 scores increased from the original average of 1.70±2.16 to an average of 2.40±2.46 (p = 0.034). As for the health group,
the total BSRS-5 emotional scores of 37 participants in contact with positive cases were 3.08±2.58, which did not reach statistical signi�cance despite being
higher than the scores before participating in tasks in quarantine centers (2.51 ± 1.88), as shown in Table 4.

Table 4
Statistics of Changes in the Emotional Score of BSRS-5 with Cases Screened as Positive for COVID-19 (n = 81)

BSRS-5 No positive cases detected Screen

positive cases

p value

Safety group(n=34)      

Insomnia 0.59±0.78 1.56±1.13 0.001**

Anxiety 0.47±0.66 1.56±1.16 <0.001**

Angry 0.47±0.66 1.24±1.21 0.001**

Depression 0.41±0.66 1.06±1.20 0.004**

Low self-esteem 0.38±0.55 0.68±0.73 0.046*

Total score average 3.41±3.10 6.09±4.99 <0.001**

Suicide ideation 0.00±0.00 0.12±0.33 0.046*

Health group(n=37)      

Insomnia 0.68±0.58 0.89±0.66 0.090

Anxiety 0.70±0.52 0.95±0.74 0.087

Angry 0.51±0.56 0.54±0.69 1.000

Depression 0.41±0.69 0.49±0.73 0.439

Low self-esteem 0.22±0.42 0.22±0.48 1.000

Total score average 2.51±1.88 3.08±2.58 0.219

Suicide ideation  0.00±0.00 0.03±0.16 0.317

Logistics group (n=10)      

Insomnia 0.40±0.70 0.50±0.71 0.317

Anxiety 0.40±0.52 0.70±0.67 0.083

Angry 0.30±0.48 0.40±0.52 0.317

Depression 0.30±0.48 0.50±0.53 0.157

Low self-esteem 0.30±0.48 0.30±0.48 1.000

Total score average 1.70±2.16 2.40±2.46 0.034*

Suicide ideation  0.10±0.32 0.10±0.32 1.000

Note: *= p value less than 0.05 is statistically signi�cant; **= p value less than 0.01 is statistically signi�cant.

 
A chi-square test and risk assessment analysis were conducted on those with a BSRS-5 score equal to or greater than 6 and whether there were cases
screened as positive for COVID-19. The results revealed the odds of the BSRS-5 score with cases screened as positive were 4.53 times those of the BSRS-5
score without cases screened as positive (OR = 4.53, 95% CI:1.83–11.21), indicating the susceptibility of the emotional score (see in Table 5).
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Table 5
Chi-Square Tests and Risk Estimates on BSRS-5 Scores and Whether There Were Cases Screened as Positive

for COVID-19
  BSRS-5 scores Risk estimate

< 6 ≥6 Total Fisher’s

Exact test

(2-sides) p value

Odds Ratio 95% Con�dence interval

Screen

positive cases

No 67 7 74 < 0.000** 4.53 1.83–11.21

YES 55 26 81

Total 122 33 155

Note: **= p value less than 0.01 is statistically signi�cant.

Analysis on variables associated with changes in emotional scores

Statistics of changes in the emotional scores of retired and in-service personnel
In terms of the questionnaire content analysis, among respondents who participated in tasks in centers, 21 (13.5%) were retired; their average age was
60.0±3.0 years; all were married; those who held a bachelor’s degree or higher accounted for 76.2%; and their average job tenure was 31.9±4.7 years; those
from the health group comprised the majority (15 participants accounting for 71.4%); one was from the safety group (accounting for 4.8%); and �ve were
from the logistics group (23.8%). Analysis indicated that the BSRS-5 emotional scores of retired personnel were not affected by being in contact with
patients who were positively diagnosed with COVID-19 during health care (see in Table 6).

Table 6
Statistics of Changes in BSRS-5 Emotional Scores of Retired Personnel (n = 21)

BSRS-5 Before

the task

No positive cases detected Screen

positive cases

p value

Insomnia 0.57±0.68 0.62±0.74 0.75±0.93 0.917

Anxiety 0.33±0.58 1.53±0.38 0.63±0.89 0.541

Angry 0.19±0.40 0.43±0.51 0.44±0.81 0.531

Depression 0.10±0.30 0.29±0.46 0.38±0.62 0.198

Low self-esteem 0.38±2.65 0.10±0.30 0.06±0.25 0.925

Total score average 1.29±1.55 1.76±1.87 1.61±2.87 0.488

Suicide ideation 0.00±0.00 0.00±0.00 0.00±0.00 1.000

Multiple linear regression for examining the variables
An examination of the relationships among the variables through multiple linear regression analysis revealed that the total BSRS-5 scores of the personnel
of the three groups before participating in tasks and without cases screened as positive for COVID-19 were not signi�cantly affected by age, gender,
education, job tenure, marital status, or occupation (retired or not). However, their total BSRS-5 scores were signi�cantly affected when there were positive
cases of COVID-19 diagnosed among the patients in the quarantine centers. Research and analysis revealed that the existence of cases screened as positive
did affect the mood of the personnel of the three groups (see in Table 7).
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Table 7
Total BSRS-5 Scores with Cases Screened as Positive and Multiple Linear Regression Analysis

BSRS-5 Before

the task

No positive cases detected Screen

positive cases

p value

Insomnia 0.57±0.68 0.62±0.74 0.75±0.93 0.917

Anxiety 0.33±0.58 1.53±0.38 0.63±0.89 0.541

Angry 0.19±0.40 0.43±0.51 0.44±0.81 0.531

Depression 0.10±0.30 0.29±0.46 0.38±0.62 0.198

Low self-esteem 0.38±2.65 0.10±0.30 0.06±0.25 0.925

Total score average 1.29±1.55 1.76±1.87 1.61±2.87 0.488

Suicide ideation 0.00±0.00 0.00±0.00 0.00±0.00 1.000

(n = 81)

 

Discussion
After summarizing the statistical analysis results for the online questionnaires, the following three conclusions were derived.

No emotional problems in the personnel before or after serving (without cases screened
as positive)
The results indicated that the personnel of the three groups did not have emotional problems before participating in tasks in group quarantine centers or
after (without cases screened as positive). Such results attested to the fact that immediately after group quarantine centers were established in Taiwan at
the end of January 2020, experts on epidemic prevention built a complete standard operating procedure as well as branched �ows of anti-pandemic
quarantine, which along with the rolling correction of anti-pandemic policy at all times ensured the effectiveness of epidemic prevention was clear to the
world. Safe and reassuring quarantine environments with ample manpower allowed the personnel to work at ease. Moreover, the participating personnel all
received 8 hours of educational training before participation, including in technical exercises, to ensure the personnel understood and were familiar with the
anti-pandemic work at hand. Thus, no emotional problems emerged in the personnel in the three groups after serving in the quarantine centers.

Noteworthily, however, mild suicidal thoughts emerged in some personnel in all three groups before they served in quarantine centers. Whether these
personnel already experienced emotional distress in their daily life or work requires further examination, and timely care and counseling interventions are
required. In the future, the collected data will be reported to group quarantine centers in Taiwan to facilitate early and timely care and prevention intervention
and avoid regrets in the future.

Emotional problems in personnel increased as cases screened positive for COVID-19
According to the analysis and research results, when cases were screened as positive for COVID-19, the odds of BSRS-5 scores being above 6 (mild
emotional distress) were 4.53 times those without positive cases (OR = 4.53, 95%CI: 1.83–11.21); the emotional scores of the personnel of the three groups
all signi�cantly increased (those in the health group increased without reaching the statistical signi�cance). In addition, COVID-19 has been proven to be
infectious through human-to-human transmission and have high incidence and potential fatality. All these factors caused the personnel to worry about their
own safety and body protection when looking after con�rmed cases despite their awareness of wearing protective equipment [13, 14].

Among the personnel of the three groups, the BSRS-5 items regarding personnel in the safety group with cases screened as positive were especially
noteworthy. The average score for measured insomnia increased by 0.62–1.32 (p = 0.001); that for measured anxiety increased by 0.03–1.59 (p < 0.001);
that for measured anger increased by 0.40–1.32 (p = 0.001); that for measured depression increased by 0.11–1.19 (p = 0.004); and that for measured low
self-esteem increased by 0.12–0.48 (p = 0.046). The average BSRS-5 score of the safety group increased from 3.41 ± 3.10 to 6.09 ± 4.99, reaching the level
of mild emotional distress (p < 0.001). Through analysis, a reason was found to be that one of the tasks of the personnel of the “safety group” in the centers
was conducting baggage security checks before quarantined individuals checked in. These personnel often had to touch the baggage of the quarantined
individuals. When informed of in-center cases screened as positive, these personnel would worry whether they had been infected from touching the baggage
of those patients. Moreover, the safety group was entirely in charge of personnel safety, control of access to the quarantine centers, and safety management
tasks in the quarantine areas, assuming relatively heavy responsibility. All the aforementioned factors led more easily to mild emotional distress as exhibited
through the BSRS-5 of the safety group compared with other groups. This study suggests that in the future, the government should implement more detailed
procedure planning and support measures regarding baggage security checks before quarantined individuals check in; furthermore, it should consider
allocating more manpower to the quarantine centers for assistance to alleviate the personnel’s worries and doubts and reduce their emotional problems.

Cases screened as positive did not cause emotional problems in retired personnel
serving in group quarantine centers
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Among the online questionnaires received from retired personnel, those from personnel in the health group accounted for the majority (71.4%). Analysis
indicated that the inherent sense of mission in these specialized professional medical personnel made them rather passionate about and attracted to being
able to contribute to the general public through their skills and knowledge after retirement. Moreover, since most of the retired medical personnel had
experienced the threat of SARS in Taiwan in 2003, they knew how to handle and cope with cases of infectious diseases, and were thus less stressed
emotionally, which allowed them to provide diverse assistance to quarantined individuals while having no emotional problems.

Conclusion
This study conducted an online questionnaire survey on the emotional problems of personnel in group quarantine centers through the authorized use of
BSRS-5. Through this study, the psychological care needs of the personnel were understood, and appropriate mental health services and a reference basis
were further provided. The three groups represent the main personnel in direct or indirect charge of serving the quarantined individuals in group quarantine
centers. Research indicated that the risk of infection for personnel in frequent contact with individuals positively diagnosed with COVID-19 was higher
compared with others, and they were more likely to exhibit symptoms of emotional problems such as insomnia, tension, anxiety, melancholy, and pain [15].
Group quarantine centers in Taiwan not only provide isolated spaces for those eligible to be quarantined; they had two other major purposes: they preserve
the limited acute medical resources in Taiwan for diagnosed patients genuinely in need to separate quarantine from acute medical treatment, and second,
they act as anti-pandemic outposts for communities to avoid the expansion of community spread. Timely therapy and treatment through telemedicine is
available for patients who encounter health problems. Thus, in facing the highly infectious COVID-19, the government should further protect and care for
frontline anti-pandemic personnel in addition to looking after community residents. If the stress or psychological distress of on-site personnel is understood
at all times, and supportive resources or counseling and care are provided to them according to their needs, the personnel will be able to continue to play the
role of anti-pandemic gatekeepers with healthy bodies and minds, thereby protecting the health of Taiwan’s citizens.
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Figure 1

Standard operating procedures of group quarantine station [7]
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