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Abstract
Objective: To investigate whether being quarantined to contain H1N1 flu transmission is related to immediate negative psychological
consequences or not.
Methods: Immediate psychological consequences were evaluated with the 20-item Self-Report Questionnaire (SRQ-20) and the Impact of
Event Scale–Revised (IES-R) among 419 undergraduate students (176 being quarantined and 243 being nonquarantined).
Results: No significant difference was found between the quarantined group and the nonquarantined group for IES-R screening-positive
rate or SRQ-20 screening-positive rate. Multinomial logistic regression analyses indicated that dissatisfaction with control measures was
the significant predictor of both SRQ-20 positive screening (OR=2.22) and IES-R positive screening (OR=2.22).
Conclusion: These results are consistent with the conclusion that quarantine does not have negative psychological effects under
these circumstances.
© 2011 Elsevier Inc. All rights reserved.
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1. Introduction
Immediate negative psychological impact and long-term
psychiatric complications have been reported in SARS
survivors [1–7]. Quarantine as an effective measure for
preventing and controlling pandemic influenza has been
confirmed [8,9]. However, previous literature also reported
that quarantine can cause psychological harm during SARS
outbreak [10]. On 25 August 2009, a mass infection of
2009 H1N1 flu was confirmed in Qiangjiang College of
Hangzhou Normal University. This study aimed to examine
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whether the immediate negative psychological consequences
were related to quarantine or not.

2. Methods
A total of 444 undergraduate students were confirmed
as nonsuspected H1N1 flu cases involved in the mass
infection of the 2009 H1N1 flu. Twenty-five students were
excluded because some required items were missing. Finally,
176 undergraduate students who were quarantined as close
contacts for 7 days (i.e., quarantined group) and 243 nonsuspected individuals without any experience of quarantine (i.e., nonquarantined group) were included. The study
was approved by the local ethics committee of Hangzhou
Center for Disease Control and Prevention. Written consent
was acquired. The survey was completed for all participants at the end of the quarantine period (i.e., 7 days after
onset of the epidemic).
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No significant difference was found between the
quarantined group and the nonquarantined group for IES-R
positive screening rate, SRQ-20 positive screening rate and
total scores of SRQ-20. The quarantined group had a
significantly lower ratio of dissatisfaction with control
measures than the nonquarantined group (OR=0.56, 95%
CI=0.37–0.84). The quarantined group had a significantly
lower total score in the IES-R than the nonquarantined group
(Pb.05).
Male/female ratio was significantly higher in the
quarantined group (110/176; 62.50%) than in the nonquarantined group (85/243; 34.98%) (OR=3.10, 95% CI=2.07–
4.64). For the significant gender difference, further comparisons between groups were split by gender. All results of
between-group comparisons split by gender failed to reach
statistical significance, except for a significantly lower IES-R
screening-positive rate (OR=0.24, 95% CI=0.07–0.83) and
significantly lower total scores of IES-R (Pb.05) in the
quarantined female group than in the nonquarantined female
group, and significantly lower ratio of dissatisfaction of
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3. Results

Comparisons between quarantined group and
nonquarantined group

The immediate psychological consequences were evaluated with reliable and valid self-reported questionnaires
used in community study, including the 20-item Self-Report
Questionnaire (SRQ-20) [11] and the Impact of Event
Scale–Revised (IES-R) [12]. The IES-R was developed to
assess the prevalence of posttraumatic stress disorder; it
has 22 items with a Likert rating scale from 0 to 4; the
maximum score is 88. The SRQ-20 was developed to
investigate the general state of mental health; it has 20 items
with a ‘yes’ or ‘no’ response; the maximum score is 20.
Based on previous literatures, we used a cut-off point of
19/20 for IES-R to screen the presence of posttraumatic
stress symptomatology [10,13,14] and a cut-off point of
6/7 for SRQ-20 to screen SRQ-20-positive subjects [11].
Furthermore, the question “Are you satisfied with the
measures for controlling the 2009 H1N1 flu?” was used to
confirm whether the subject was satisfied with the control
measures. The question “Do you think the 2009 H1N1
flu could be hazardous to your health?” was used to test
whether the individual perceived health hazards due to the
2009 H1N1 flu.
Statistical analyses were conducted with SPSS 13.0. t test
or χ2 test was conducted for continuous and categorical data,
respectively. Forward-stepwise multinomial logistic regression analysis was conducted to explore the risk factors for
SRQ-20 positive screening and IES-R positive screening.
The independent variables for multinomial logistic regression analyses were perceived health hazards (or not),
dissatisfaction with control measures (or satisfaction),
female gender (or male gender) and being quarantined (or
not). The entry and exit criteria were set at P=.05 and P=.10,
respectively.
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Table 1
Comparisons of index age, ratio of perceived health hazards, ratio of dissatisfaction with control measures, IES-R positive screening rate, total scores of IES-R, SRQ-20 positive screening rate and total scores of
SRQ-20 between groups
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Table 2
Multinomial logistic regression model: ORs and 95% CIs for SRQ-20
positive screening and IES-R positive screening, respectively
SRQ-20 positive
screening
OR (95% CI)

IES-R positive
screening
P

OR (95% CI)

P

Male gender (reference)
Female gender

2.29 (1.26–4.17) .007 0.74 (0.45–1.23) .245

Being nonquarantined
(reference)
Being quarantined

0.80 (0.45–1.41) .436 0.80 (0.49–1.32) .379
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no conclusion can be drawn regarding the long-term
psychological effect of quarantine. Secondly, since our
sample is undergraduate students, the highly selective study
population limits the generalizability of the conclusions to a
general population.
In conclusion, our findings suggest that a conclusion of
negative psychological effect of quarantine should be
considered cautiously.
References

Satisfaction with control
measures (reference)
Dissatisfaction with
2.22 (1.28–3.85) .005 2.22 (1.37–3.60) .001
control measures
No perceived health
hazards (reference)
Perceived health hazards 1.69 (0.80–3.59) .170 4.10 (1.73–9.69) .001

control measures in the quarantined male group than in the
nonquarantined male group (OR=0.54, 95% CI=0.29–0.99).
Table 1 shows more details.
Multinomial logistic regression analyses indicated that
dissatisfaction with control measures (OR=2.22, Pb.01) and
female gender (OR=2.29, Pb.01) were the significant
predictors of SRQ-20 positive screening. Perceived health
hazards (OR=4.10, Pb.01) and dissatisfaction with control
measures (OR=2.22, Pb.01) were the significant predictors
of IES-R positive screening (presented in Table 2).

4. Discussion
We found no immediate negative psychological effect of
quarantine in our sample. This finding is inconsistent with
the previous research on the immediate effects of SARS by
Hawryluck et al. [10], but consistent with reports on the
long-term effects of SARS [15]. We speculate that many
factors might account for this inconsistency, including the
knowledge and understanding of quarantine, and greater
morbidity and mortality rate during SARS outbreak. Our
results show that dissatisfaction with control measures was
significantly associated with both IES-R screening-positive
rate and SRQ-20 screening-positive rate. Furthermore, for
the greater morbidity and mortality rate during SARS
outbreak, individuals involved in SARS outbreak would
be likely to experience more stress than the subjects
involved in the 2009 H1N1 flu epidemic. The quarantine
might also have different psychological effects under different stressful circumstances.
This study has two main limitations. Firstly, since the
survey was completed at the end of the quarantine period,
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