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Objectives: To examine the association between quarantine duration and psychological
outcomes, social distancing, as well as vaccination intention during the second outbreak of
COVID-19 in China.

Methods: A cross-sectional online survey was conducted in January 2021. Participants
were invited to complete the measurement of quarantine duration, social distancing,
psychological distress, wellbeing (WHO-5), and vaccination intention. Multiple linear
regression and logistic regression were performed to examine the relationship between
quarantine duration and psychological distress, wellbeing, social distancing, and
vaccination intention.

Results: Of the 944 participants, 17.2% of the participants experienced quarantine.
Quarantine for 1–7 days increased the social distancing (β = 2.61 95% confidence interval
(CI) 1.90–3.33) and vaccination intention (OR = 2.16 95% CI 1.22–3.82). Quarantine for
>7 days was associated with the increased social distancing (β = 3.00 95% CI 2.37–3.64)
and psychological distress (β = 1.03 95% CI 0.22–1.86), and decreased wellbeing (β =
1.27 95% CI 0.29–2.26).

Conclusion: Longer quarantine duration showed increased social distancing, increased
psychological distress, and decreased wellbeing. Quarantine for 1–7 days was associated
with increased vaccination intention.
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INTRODUCTION

The Coronavirus disease (COVID-19) initially broke out in Wuhan, China, from December 2019 to
March 2020 [1]. Although the epidemic abated in China, a second outbreak occurred in December
2020 in several provinces or cities in China such as Beijing, Hebei, and Liaoning [2, 3]. On 7 January
2021, a lockdown was firstly imposed in Shijiazhuang, the capital city of Hebei, to contain the spread
of COVID-19 [4]. Mental health-related issues increased during the imposed quarantine, and this
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increase was referred as the second pandemic of mental health
[5]. However, no empirical evidence is available on the impacts of
quarantine on mental health during the second COVID-19
pandemic. In addition, as COVID-19 vaccines have been
available from 31 December 2020 [6], whether quarantine
affects vaccination intention is still not thoroughly studied.
Thus, the exploration of the association between quarantine
and vaccination intention as well as mental health during the
second pandemic is necessary.

The evidence from a previous study has suggested that
quarantine might be an effective way to contain the spread of
COVID-19 in China and other affected countries [7], especially in
the absence of a vaccine or effective treatment. However,
quarantine has some considerable downsides. Previous studies
have reported the direct consequences of quarantine including
the increases of the social distancing, loneliness, and mental
disorders [8–10]. A cross-sectional study performed in Wuhan
showed that 21.7% of teenagers restricted inhomes were suffering
from anxiety and 24.6% were suffering from depression [11].
Another cross-sectional study performed during the first
outbreak in China showed that quarantine was associated with
the increased risk of total psychological outcomes [12]; however,
quarantine duration was not mentioned in this study. A recent
review analyzed the psychological impact of quarantine and
revealed that quarantined people reported negative
psychological outcomes including stress symptoms, confusion,
and anger [13]. Notably, only 3 papers out of 24 in this review
explored the psychological impact of quarantine duration.
Moreover, most of the papers in this review analyzed the
evidence during the 2003 outbreak of severe acute respiratory
syndrome and the 2014 Ebola outbreak [13]. Although the
authors highlighted that quarantine duration may be
responsible for the negative psychological repercussions of
quarantine, the association between quarantine duration and
psychological health need to be further studied in the context
of the COVID-19 pandemic.

Increasing social distancing and vaccination may effectively
hinder COVID-19 spread in public. When the second outbreak
occurred in China, a decrease in social distancing was observed
and was considered as quarantine fatigue [14], especially for those
who experienced quarantine. A global survey showed that 90% of
the participants in China had vaccination intentions when some
vaccines were in clinical trials [15]. Whether this acceptance ratio
can be maintained once the vaccines are available during the
second outbreak is unclear. Moreover, several previous studies
focused on some psychological or socioeconomic factors affecting
vaccination intention instead of the effects of quarantine on the
acceptance ratio of the COVID-19 vaccine [16–18]. Quarantined
populations were more likely to worry about another quarantine
or being infected than non-quarantined populations [19].
Estimating the relationship between quarantine duration and
vaccination intention will help in promoting COVID-19
vaccination during the period of lockdown.

The present study is aimed to estimate psychological
outcomes, social distancing, and vaccination intension during
the second outbreak of COVID-19 in China. We analyzed the
relationship between quarantine duration and social distancing,

vaccination intention as well as psychological outcomes, namely
psychological distress and wellbeing. This information is critical
for preparing a protocol for future immunization programs
against COVID-19 and preventing psychological disorders
during the COVID-19 pandemic.

METHODS

Participants
This online cross-sectional study was conducted during 10–23
January 2021, the period of the second outbreak of COVID-19 in
China, when the people were under state-enforced strict
lockdown. During this period, some cities such as
Shijiazhuang in the Hebei province were locked down with
traffic restrictions and the closure of work units. The details
about the outbreak and the corresponding preventive measures
have been described in past literature [20]. During the outbreak,
individuals were invited to participate in the present web-based
anonymous survey, which could be entered by scanning QR codes
or clicking the linkage on Wechat. Self-reported questionnaires
were administered to the participants through the Wenjuanxing
platform (Changsha Haoxing Information Technology Co., Ltd.,
China). Finally, our electronic questionnaire was clicked 1,002
times. The inclusion criteria were being a Chinese citizen and
being at least 18 years of age. We excluded participants aged
<18 years and those who gave incomplete responses. Ultimately,
the responses of 944 participants were analyzed in our study. The
response rate was 94.2%. Among the included participants, 43.4%
(n = 410) participants were from the Hebei province, 16.0% (n =
151) were from the Beijing city, and 18.4% (n = 174) were from
the Liaoning province. No monetary compensation was provided
to the participants. All participants provided their written
informed consent for participation.

MEASURES

Quarantine Duration
Quarantine duration was measured by two questions: 1) “Did you
experience quarantine before the second outbreak” and 2) “How
long have you been quarantined.” As the public health center
recommended, people were required to have quarantined for
7 days without exposure and 14 days with close contact. Thus, the
quarantine duration was categorized into three groups: 0 days,
1–7 days, and >7 days.

Psychological Distress
COVID-19 related psychological distress was measured as
detailed elsewhere [21]. The following five items were inquired
to reflect the participants’ psychological state during the COVID-
19 pandemic: 1) I am nervous when I think about the current
circumstances; 2) I am calm and relaxed; 3) I am worried about
my health; 4) I am worried about the health of my family
members; and 5) I feel stressed about leaving my house. The
answers were coded on a 5-point scale, ranging from 1 (does not
apply at all) to 5 (strongly applies), which indicated the extent to
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which each statement applied to the participant. The total scores
of the psychological distress ranged from 5 to 25. The scale
presented an acceptable Cronbach’s alpha score of 0.77.

The State of Wellbeing
The World Health Organization-Five Wellbeing Index
(WHO-5) was applied in the current study to measure the
stated of wellbeing of the participants [22]. The WHO-5
recommends five positive items: “I have felt cheerful in
good spirits”; “I have felt calm and relaxed”; “I have felt
active and vigorous”; “I woke up feeling fresh and rested”;
and “My daily life has been filled with things that interest me.”
The extent to which the positive feelings were experienced in
the last 2 weeks was scored on a 6-point Likert scale ranging
from 0 (at no time) to 5 (all the time). The total score ranged
from 0 to 25. The scale showed good internal consistency
reliability of α = 0.91 in this study.

Social Distancing
Increasing social distancing as another preventive
intervention was encouraged for people when the city was
under lockdown. Social distancing was determined during
the second outbreak based on three questions concerning
the coronavirus situation [21]. These questions mentioned
the frequency of someone staying at home, not attending
social gatherings, and keeping a distance of at least 2 m from
other people for the past week based on a 5-point scale,
ranging from 1 (Never) to 5 (Always). The total scores were
summed in the current study. The total scores ranged from 3
to 15. The scale had an acceptable Cronbach’s alpha score
of 0.77.

Vaccination Intention
The COVID-19 vaccination intention was measured using a 1-
item question: “The vaccine against COVID-19 infection has
been available in the market, would you take it?” The answer was
scored on a 5-point scale from “Definitely not” to “Definitely”.
The participants who answered with “Definitely” or “Probably”
were regarded as having an intention to take the vaccine.
However, the participants who answered “Possibly,” “Probably
not,” or “Definitely not” were regarded to have no intention to
take the vaccine.

Covariates
The covariates covered the demographic characteristics and
health status. Demographic variables included gender (male
or female), age (in years), residence (rural or urban),
marriage status (married or unmarried), education
(secondary and below or tertiary), and monthly per-capita
income (≤1,000 yuan, 1,001–3,000 yuan, 3,001–5,000 yuan,
or >5,000 yuan). The health status was measured by using
a self-reported health status (fair/poor, good, or very good)
and based on whether the participants had chronic diseases.
The participants who had cardiovascular diseases, diabetes,
hepatitis B, chronic obstructive pulmonary disease, chronic
kidney diseases, or cancer were defined as having chronic
diseases.

Statistical Analyses
Frequency and mean were used to describe the characteristics of
the study samples. Chi-square tests and F-test were used to
compare the demographic differences among the participants
with different quarantine duration. One-way analysis of variance
(ANOVA) or Chi-square test was applied to explore the
associations between quarantine duration and vaccination
intention, social distancing, psychological distress as well as
the stated of wellbeing. Logistic regression was applied to
examine the association between quarantine duration and
vaccination after adjusting for covariates. Odds ratio (OR) and
95% confidence intervals (95% CI) were computed. Multiple
linear regression was performed to examine the association
between quarantine duration and social distancing,
psychological distress as well as the state of wellbeing after
adjusting for covariates. To demonstrated the adjusted
standardized difference of social distancing, psychological
distress, and wellbeing among different quarantine durations, a
forest plot was prepared based on multiple linear regression. The
adjusted standardized score and 95%CI were calculated. Analyses
were performed in the Stata version 15 (Stata Corp., College
Station, TX, United States) and R version 3.4.3 (R Development
Core Team, 2018). We considered a two-sided p value of <0.05 to
be significant.

RESULTS

Characteristics of the Study Sample
Of the 944 participants, 17.2% (n = 162) of the participants had
been quarantined during the COVID-19 pandemic and 9.4% (n =
93) had been quarantined for at least 7 days. Table 1 shows that
72.9% of the participants were female 65.8% were based in urban
areas, 53.8% were unmarried, and 89.0% of the participants had
university degrees. The average age was 32.7 years. The health
status of 28.7% of the participants was poor/fair and 8.8% had
chronic diseases. In addition, the participants who had been
quarantined were younger (p < 0.001) and unmarried (p = 0.001).

Univariate Analyses of the Association
Between Quarantine Duration and
Psychological Outcomes, Social
Distancing, and Vaccination Intention
Table 2 shows the results of the univariate analyses of the
association between quarantine duration and psychological
distress, wellbeing, social distancing as well as vaccination
intention. The results of one-way ANOVA analyses showed
that quarantine duration affected psychological distress (p =
0.003), wellbeing (p = 0.016), and social distancing (p <
0.001). The least significant difference test results showed that
participants who had been quarantined for >7 days had the
largest psychological distress (17.2 ± 3.8) and social distancing
(13.3 ± 1.9) as well as the poorest wellbeing (15.2 ± 5.4) compared
with those without quarantine. Overall, 62.1% of the participants
intended to take a COVID-19 vaccine, whereas 37.9% did not
intend to take the vaccine. The chi-square test results showed that
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participants who had been quarantined during the pandemic had
a higher vaccination intention than those who had not been
quarantined (p = 0.005).

Multivariate Analyses of the Association
Between Quarantine Duration, Social
Distancing, and Psychological Outcomes
and Vaccination Intention
The multiple linear regression (Table 3) shows that quarantine
for 1–7 days increased the social distancing by 2.61 (95% CI =
1.90–3.33), whereas quarantine for >7 days increased the social

distancing and psychological distress by 3.00 (95% CI =
2.37–3.64) and 1.03 (95% CI = 0.22–1.86), respectively.
However, quarantine for >7 days decreased wellbeing by 1.27
(95% CI = 0.29–2.26). Figure 1 shows the standardized
differences in social distancing, psychological distress, and
wellbeing. Quarantine duration shows a dose-response
relationship (p trend <0.01), indicating that individuals with
longer quarantine duration reported increased social
distancing, increased psychological distress, and decreased
wellbeing during the COVID-19 pandemic. The multiple
logistic regression results showed that the participants, who
had been quarantined for 1–7 days, were 2.16 times more

TABLE 1 | Characteristics of the study population stratified by quarantine duration (Collected from 10 to 23 January 2021, China).

Overall N (%) Quarantine duration (days, N, %) p-valuea

0 (N = 782) 1–7 (N = 69) >7 (N = 93)

Gender 0.150
Male 256 (27.1) 220 (85.9) 12 (4.7) 24 (9.4)
Female 688 (72.9) 562 (81.7) 57 (8.3) 69 (10.0)

Age, mean (SD), years 32.7 ± 13.0 33.4 ± 13.3 32.7 ± 12.3 27.3 ± 9.6 <0.001
Residence 0.099
Urban 621 (65.8) 511 (82.3) 53 (8.5) 57 (9.2)
Rural 323 (34.2) 271 (83.9) 16 (5.0) 36 (11.1)

Marriage 0.001
Unmarried 508 (53.8) 406 (79.9) 35 (6.9) 67 (13.2)
Married 436 (46.2) 376 (86.2) 34 (7.8) 26 (6.0)

Education 0.903
Secondary and below 104 (11.0) 87 (83.7) 8 (7.7) 9 (8.6)
Tertiary 840 (89.0) 695 (82.7) 61 (7.3) 84 (10.0)

Monthly per-capita income (Yuan) <0.001
≤1,000 140 (14.8) 111 (79.3) 9 (6.4) 20 (14.3)
1,001–3,000 286 (30.3) 224 (78.3) 20 (7.0) 42 (14.7)
3,001–5,000 225 (23.8) 185 (82.2) 19 (8.4) 21 (9.3)
>5,000 293 (31.1) 262 (89.4) 21 (7.2) 10 (3.4)

Self-reported health 0.661
Fair/poor 271 (28.7) 231 (85.2) 18 (6.6) 22 (8.2)
Good 482 (51.1) 396 (82.2) 34 (7.1) 52 (10.8)
Very good 191 (20.2) 155 (81.2) 17 (8.9) 19 (9.9)

Chronic diseases 0.155
No 861 (91.2) 707 (82.1) 65 (7.5) 89 (10.4)
Yes 83 (8.8) 75 (90.4) 4 (4.8) 4 (4.8)

Note:
aF-test or χ2 tests as appropriate.

TABLE 2 | Univariate analyses of the association between quarantine duration and psychological distress, wellbeing social distancing as well as vaccination intention
(Collected from 10 to 23 January 2021, China).

Overall Quarantine duration (days) p-valuea

0 (N = 782) 1–7 (N = 69) >7 (N = 93)

Psychological distress 16.0 ± 3.9 15.8 ± 3.9 16.4 ± 3.9 17.2 ± 3.8b 0.003
Wellbeing 16.5 ± 4.8 16.6 ± 4.7 16.1 ± 4.6 15.2 ± 5.4b 0.016
Social distancing 10.7 ± 3.1 10.1 ± 3.1 12.7 ± 2.6b 13.3 ± 1.9b <0.001
Vaccination intention 0.005
No 358 (37.9) 315 (40.3) 18 (26.1) 25 (26.9)
Yes 586 (62.1) 467 (59.7) 51 (73.9) 68 (73.1)

Note:
aF-test or χ2 tests as appropriate.
bThe comparison is declared significant when using the least significant difference (LSD) test and selecting the participants without isolation as reference group.
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favorable to take the vaccine than those without quarantine after
adjusting for parameters such as gender, age, residence, marriage,
education, income, health status, and chronic diseases (Table 3).

DISCUSSION

The general effects of quarantine have been discussed in previous
literatures [12, 13, 23]. However, the effects of quarantine
duration on mental health, social distancing, and vaccination
intention were less discussed, especially during the second
outbreak of COVID-19 in China. The present cross-sectional
study showed that people suffered from mental health problems,
especially those who were quarantined for more than 7 days,

during the second outbreak. Furthermore, quarantine duration
showed a dose response relationship with social distancing,
psychological distress, and wellbeing. The participants who
had been quarantined for 1–7 days had high intentions take a
COVID-19 vaccine.

Furthermore, we found that the longer quarantine duration
was associated with higher psychological distress and lower
wellbeing, supporting a Durkheimian approach that the
disruption of social networks has deleterious consequences on
mental health [24]. These findings explained the phenomenon of
the high prevalence of psychological disorders reported during
the COVID-19 pandemic [11, 21, 25]. For example, during the
pandemic, the prevalence of anxiety and depression in the
United Kingdom was 24.4% and 31.4%, respectively [25].

TABLE 3 |Multivariate analyses of association between quarantine duration and psychological distress, wellbeing social distancing as well as vaccination intention (Collected
from 10 to 23 January 2021, China).

Quarantine
duration (days)

Psychological distress Wellbeing Social distancing Vaccination intention

β (95% CI)a β (95% CI)b β (95% CI)a B (95% CI)b β (95% CI)a β (95% CI) b OR (95% CI)a OR (95% CI)b

0 Reference Reference Reference Reference Reference Reference Reference Reference
1–7 0.64

(−0.32–1.59)
0.68

(−0.25–1.60)
−0.55

(−1.72–0.61)
−0.61

(−1.72–0.51)
2.56

(1.83–3.28)***
2.61

(1.90–3.33)***
1.91

(1.10–3.33)*
2.16

(1.22–3.82)**
>7 1.41

(0.58–2.25)**
1.03

(0.22–1.86)*
−1.46

(−2.48–0.44)**
−1.27

(−2.26–0.29)*
3.17

(2.53–3.80)***
3.00

(2.37–3.64)***
1.84

(1.14–2.97)*
1.58

(0.96–2.60)

aUnadjusted model.
bAdjusted for gender, age, residence, marriage, education, income, health status, and chronic diseases.
*p < 0.05; **p < 0.01; ***p < 0.001.

FIGURE 1 | The adjusted standardized score of social distancing, psychological distress, and wellbeing was derived from linear regression, adjusted for gender,
age, residence, marriage, education, income, health status, and chronic diseases (Collected from 10 to 23 January 2021, China).
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Moreover, the level of anxiety and depression had gradually
increased during the lockdown in the participants with pre-
existing diagnoses of mental disorders [25]. Importantly,
participants who had been quarantined for >7 days but not
1–7 days showed a significant increase in psychological distress
and decrease in wellbeing, which extended the observation from
previous studies that mandatory quarantined status (binary
measurement) increased the risk of psychological distress [12,
26]. Thus, optimizing quarantine duration and providing
psychological assistance at appropriate times may help in
reducing the level of psychological distress when implementing
quarantine strategies.

We found the dose-response relationship between quarantine
duration and social distancing in the current study. This result
demonstrated that those who experienced quarantine did not
show quarantine fatigue during the second outbreak which was
consistent with the results of previous studies performed during
the initial outbreak of COVID-19 [27]. This revealed that
quarantine may be an effective measure in containing the
spread of COVID-19. In addition, the standardized differences
in social distancing (Figure 1) were larger than psychological
distress or wellbeing. This result indicated that the decrease in
social contact may be one of the most important and direct effects
of quarantine strategies.

Finally, the vaccination intention in the present study (62.1%)
was lower than that reported in previous studies before the
availability of COVID-19 vaccines [15, 18]. The scarcity
principle may explain this observation [28, 29]. COVID-19
vaccines are one type of scarce medical resource [30]; the
scarcity of vaccines may increase the demand from people
during the COVID-19 pandemic, especially at the onset of the
outbreak and during the unavailability of COVID-19 vaccines.
When the vaccines were available in China on 31 December 2020,
and were free of charge to all citizens, the demand for them was
low. This finding was consistent with a previous study performed
in Hongkong [31]. In addition, the participants who had been
quarantined for 1–7 days showed the highest vaccination
intention. Thus, the administration of COVID-19 at the start
of quarantine vaccines may reduce the psychological distress
resulting from the longer quarantine duration.

Some limitations of the present study are discussed while
interpreting our findings. First, the cross-sectional design limits
our ability to draw a causal conclusion. Longitudinal data
analysis may better explain the relationship between
quarantine and physiological distress as well as vaccination
intention. Second, the use of an online survey in the present
study may limit the sample representativeness. However, the
online survey was more feasible and flexible than an offline
survey during the COVID-19 pandemic. Moreover, an online
survey has been conducted in previous studies [11, 18]. Third,
some other variables such as loneliness may account for the
relationship observed in this study. Previous studies showed

that loneliness may predict mental symptoms during the
COVID-19 pandemic [32, 33]. A wider range of variables
should be considered to avoid potential confounding in
future studies. Finally, self-reported data were used in the
study; hence, memory and recall biases may exist.

Conclusion
To conclude, this study explored the effects of the different
lengths of quarantine on psychological outcomes and
vaccination intention during the second outbreak of COVID-
19 in China. Quarantine with a longer duration (>7 days) was
associated with the increase in psychological distress and the
decrease in wellbeing, whereas quarantine for 1–7 days was
associated with high vaccination intention. Though quarantine
is deemed necessary to limit COVID-19 spread, the duration of
quarantine should be considered by policy-makers when
strategizing immunization programs against COVID-19 and
preventing psychological disorders during the COVID-19
pandemic.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Department of Psychology of the School for
Social and Behavioral Sciences at Nanjing University. The
patients/participants provided their written informed consent
to participate in this study.

AUTHOR CONTRIBUTIONS

LC planned the study, analyzed and interpreted the data, and
wrote the manuscript. YX and DW collected the data. YX, LC and
RZ contributed to the editorial process and revised the
manuscript. All authors saw and approved the final version.

CONFLICT OF INTEREST

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

ACKNOWLEDGMENTS

We would like to express our gratitude for those participants
involved in collecting the data. The authors would like to thank all
the reviewers who participated in the review andMJ Editor (www.
mjeditor.com) for its linguistic assistance during the preparation
of this manuscript.

Int J Public Health | Owned by SSPH+ | Published by Frontiers March 2022 | Volume 67 | Article 16040966

Chen et al. Psychological Outcomes and Vaccination Intention

http://www.mjeditor.com
http://www.mjeditor.com


REFERENCES

1. Li Q. An Outbreak of NCIP (2019-nCoV) Infection in China - Wuhan, Hubei
Province, 2019−2020. China CDC Weekly (2020) 2(5):79–80. doi:10.46234/
ccdcw2020.022

2. Xinhua. China Focus. China Fights COVID-19 Resurgence with Stepped-Up
Testing, Vaccination (2021). Available at: http://www.xinhuanet.com/english/
2021-01/12/c_139662116.htm (Accessed January 12, 2021).

3. Gao GF. COVID-19: A Year Long and beyond? China CDC Weekly (2021)
3(8):157–8. doi:10.46234/ccdcw2021.052

4. China Daily. Shijiazhuang Goes on Lockdown to Curb Infection (2021).
Available at: https://www.chinadaily.com.cn/a/202101/07/
WS5ff65b20a31024ad0baa0f82.html (Accessed January 7, 2021).

5. Xiang Y-T, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, et al. Timely Mental
Health Care for the 2019 Novel Coronavirus Outbreak Is Urgently Needed.
The Lancet Psychiatry (2020) 7(3):228–9. doi:10.1016/s2215-0366(20)30046-8

6. China Daily. Chinese COVID-19 Vaccines Free to All its Citizens (2020). Available
at: http://subsites.chinadaily.com.cn/nmpa/2020-12/31/c_579193.htm (Accessed
December 31, 2020).

7. Pan A, Liu L, Wang C, Guo H, Hao X, Wang Q, et al. Association of Public
Health Interventions with the Epidemiology of the COVID-19 Outbreak in
Wuhan, China. Jama (2020) 323(19):1915–23. doi:10.1001/jama.2020.6130

8. Venkatesh A, Edirappuli S. Social Distancing in Covid-19: what Are the
Mental Health Implications? Bmj (2020) 369:m1379. doi:10.1136/bmj.m1379

9. Luchetti M, Lee JH, Aschwanden D, Sesker A, Strickhouser JE, Terracciano A,
et al. The Trajectory of Loneliness in Response to COVID-19. Am Psychol
(2020) 75(7):897–908. doi:10.1037/amp0000690

10. Pfefferbaum B, North CS. Mental Health and the Covid-19 Pandemic. N Engl
J Med (2020) 383(6):510–2. doi:10.1056/nejmp2008017

11. Li W, Zhang Y, Wang J, Ozaki A, Wang Q, Chen Y, et al. Association of Home
Quarantine and Mental Health Among Teenagers in Wuhan, China, during
the COVID-19 Pandemic. JAMA Pediatr (2021) 175(3):313. doi:10.1001/
jamapediatrics.2020.5499

12. Wang Y, Shi L, Que J, Lu Q, Liu L, Lu Z, et al. The Impact of Quarantine onMental
Health Status Among General Population in China during the COVID-19
Pandemic. Mol Psychiatry (2021) 26:4813–22. doi:10.1038/s41380-021-01019-y

13. Brooks SK,Webster RK, Smith LE,Woodland L,Wessely S, Greenberg N, et al.
The Psychological Impact of Quarantine and How to Reduce it: Rapid Review
of the Evidence. The lancet (2020) 395(10227):912–20. doi:10.2139/ssrn.
353253410.1016/s0140-6736(20)30460-8

14. Zhao J, Lee M, Ghader S, Younes H, Darzi A, Xiong C, et al. Quarantine
Fatigue: First-Ever Decrease in Social Distancing Measures after the COVID-
19 Pandemic Outbreak before Reopening United States. arXiv (2020). doi:10.
48550/arXiv.2006.03716

15. Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A
Global Survey of Potential Acceptance of a COVID-19 Vaccine. Nat Med
(2020) 27(2):225–8. doi:10.1038/s41591-020-1124-9

16. Prasetyo YT, Castillo AM, Salonga LJ, Sia JA, Seneta JA. Factors Affecting
Perceived Effectiveness of COVID-19 Prevention Measures Among Filipinos
during Enhanced Community Quarantine in Luzon, Philippines: Integrating
Protection Motivation Theory and Extended Theory of Planned Behavior. Int
J Infect Dis (2020) 99:312–23. doi:10.1016/j.ijid.2020.07.074

17. Sherman SM, Smith LE, Sim J, Amlôt R, Cutts M, Dasch H, et al. COVID-19
Vaccination Intention in theUK:Results from theCOVID-19VaccinationAcceptability
Study (CoVAccS), a Nationally Representative Cross-Sectional Survey. Hum Vaccin
Immunother (2020) 17:1612–21. doi:10.1080/21645515.2020.1846397

18. Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, et al. Acceptance of COVID-
19 Vaccination during the COVID-19 Pandemic in China. Vaccines (2020)
8(3):482. doi:10.3390/vaccines8030482

19. Hou L, Long F, Meng Y, Cheng X, Zhang W, Zhou R. The Relationship
between Quarantine Length and Negative Affect during the COVID-19
Epidemic Among the General Population in China: The Roles of Negative
Cognition and Protective Factors. Front Psychol (2021) 12:12. doi:10.3389/
fpsyg.2021.575684

20. Liu S, Yuan S, Yuan S, Sun Y, Zhang B,Wang H, et al. A COVID-19 Outbreak -
Nangong City, Hebei Province, China, January 2021. China CDC Weekly
(2021) 3(19):401–4. doi:10.46234/ccdcw2021.077

21. Kim HH-s., Jung JH. Social Isolation and Psychological Distress during the
COVID-19 Pandemic: A Cross-National Analysis. The Gerontologist (2021)
61(1):103–13. doi:10.1093/geront/gnaa168

22. Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 Well-Being
Index: a Systematic Review of the Literature. Psychother Psychosom (2015)
84(3):167–76. doi:10.1159/000376585

23. Wells CR, Townsend JP, Pandey A, Moghadas SM, Krieger G, Singer B, et al.
Optimal COVID-19 Quarantine and Testing Strategies. Nat Commun (2021)
12(1):1–9. doi:10.1038/s41467-020-20742-8

24. Berkman LF, Glass T, Brissette I, Seeman TE. From Social Integration to
Health: Durkheim in the New Millennium. Soc Sci Med (2000) 51(6):843–57.
doi:10.1016/s0277-9536(00)00065-4

25. Fancourt D, Steptoe A, Bu F. Trajectories of Depression and Anxiety
during Enforced Isolation Due to COVID-19: Longitudinal Analyses of
36,520 Adults in England. medRxiv (2020) 8(2):141–9. doi:10.1101/2020.
06.03.20120923

26. Xin M, Luo S, She R, Yu Y, Li L, Wang S, et al. Negative Cognitive and
Psychological Correlates of Mandatory Quarantine during the Initial COVID-
19 Outbreak in China. Am Psychol (2020) 75(5):607–17. doi:10.1037/
amp0000692

27. Benke C, Autenrieth LK, Asselmann E, Pané-Farré CA. Lockdown, Quarantine
Measures, and Social Distancing: Associations with Depression, Anxiety and
Distress at the Beginning of the COVID-19 Pandemic Among Adults from
Germany. Psychiatry Res (2020) 293:113462. doi:10.1016/j.psychres.2020.113462

28. Persad G, Wertheimer A, Emanuel EJ. Principles for Allocation of Scarce
Medical Interventions. The Lancet (2009) 373(9661):423–31. doi:10.1016/
s0140-6736(09)60137-9

29. Bollyky TJ, Gostin LO, Hamburg MA. The Equitable Distribution of COVID-19
Therapeutics andVaccines. Jama (2020) 323(24):2462–3. doi:10.1001/jama.2020.6641

30. Grover S, McClelland A, Furnham A. Preferences for Scarce Medical Resource
Allocation: Differences between Experts and the General Public and
Implications for the COVID-19 Pandemic. Br J Health Psychol (2020)
25(4):889–901. doi:10.1111/bjhp.12439

31. Yan E, Lai DWL, Lee VWP. Predictors of Intention toVaccinate against COVID-
19 in the General Public in Hong Kong: Findings from a Population-Based,
Cross-Sectional Survey. Vaccines (2021) 9(7):696. doi:10.3390/vaccines9070696

32. Palgi Y, Shrira A, Ring L, Bodner E, Avidor S, Bergman Y, et al. The Loneliness
Pandemic: Loneliness and Other Concomitants of Depression, Anxiety and
Their Comorbidity during the COVID-19 Outbreak. J affective Disord (2020)
275:109–11. doi:10.1016/j.jad.2020.06.036

33. González-Sanguino C, Ausín B, Castellanos MÁ, Saiz J, López-Gómez A,
Ugidos C, et al. Mental Health Consequences during the Initial Stage of the
2020 Coronavirus Pandemic (COVID-19) in Spain. Brain Behav Immun
(2020) 87:172–6. doi:10.1016/j.bbi.2020.05.040

Copyright © 2022 Chen, Wang, Xia and Zhou. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Int J Public Health | Owned by SSPH+ | Published by Frontiers March 2022 | Volume 67 | Article 16040967

Chen et al. Psychological Outcomes and Vaccination Intention

https://doi.org/10.46234/ccdcw2020.022
https://doi.org/10.46234/ccdcw2020.022
http://www.xinhuanet.com/english/2021-01/12/c_139662116.htm
http://www.xinhuanet.com/english/2021-01/12/c_139662116.htm
https://doi.org/10.46234/ccdcw2021.052
https://www.chinadaily.com.cn/a/202101/07/WS5ff65b20a31024ad0baa0f82.html
https://www.chinadaily.com.cn/a/202101/07/WS5ff65b20a31024ad0baa0f82.html
https://doi.org/10.1016/s2215-0366(20)30046-8
http://subsites.chinadaily.com.cn/nmpa/2020-12/31/c_579193.htm
https://doi.org/10.1001/jama.2020.6130
https://doi.org/10.1136/bmj.m1379
https://doi.org/10.1037/amp0000690
https://doi.org/10.1056/nejmp2008017
https://doi.org/10.1001/jamapediatrics.2020.5499
https://doi.org/10.1001/jamapediatrics.2020.5499
https://doi.org/10.1038/s41380-021-01019-y
https://doi.org/10.2139/ssrn.353253410.1016/s0140-6736(20)30460-8
https://doi.org/10.2139/ssrn.353253410.1016/s0140-6736(20)30460-8
https://doi.org/10.48550/arXiv.2006.03716
https://doi.org/10.48550/arXiv.2006.03716
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1016/j.ijid.2020.07.074
https://doi.org/10.1080/21645515.2020.1846397
https://doi.org/10.3390/vaccines8030482
https://doi.org/10.3389/fpsyg.2021.575684
https://doi.org/10.3389/fpsyg.2021.575684
https://doi.org/10.46234/ccdcw2021.077
https://doi.org/10.1093/geront/gnaa168
https://doi.org/10.1159/000376585
https://doi.org/10.1038/s41467-020-20742-8
https://doi.org/10.1016/s0277-9536(00)00065-4
https://doi.org/10.1101/2020.06.03.20120923
https://doi.org/10.1101/2020.06.03.20120923
https://doi.org/10.1037/amp0000692
https://doi.org/10.1037/amp0000692
https://doi.org/10.1016/j.psychres.2020.113462
https://doi.org/10.1016/s0140-6736(09)60137-9
https://doi.org/10.1016/s0140-6736(09)60137-9
https://doi.org/10.1001/jama.2020.6641
https://doi.org/10.1111/bjhp.12439
https://doi.org/10.3390/vaccines9070696
https://doi.org/10.1016/j.jad.2020.06.036
https://doi.org/10.1016/j.bbi.2020.05.040
https://creativecommons.org/licenses/by/4.0/

	The Association Between Quarantine Duration and Psychological Outcomes, Social Distancing, and Vaccination Intention During ...
	Introduction
	Methods
	Participants

	Measures
	Quarantine Duration
	Psychological Distress
	The State of Wellbeing
	Social Distancing
	Vaccination Intention
	Covariates
	Statistical Analyses

	Results
	Characteristics of the Study Sample
	Univariate Analyses of the Association Between Quarantine Duration and Psychological Outcomes, Social Distancing, and Vacci ...
	Multivariate Analyses of the Association Between Quarantine Duration, Social Distancing, and Psychological Outcomes and Vac ...

	Discussion
	Conclusion

	Ethics Statement
	Author Contributions
	Conflict of Interest
	Acknowledgments
	References


