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Summary

The university environment poses a high risk of spreading infectious diseases, particularly the 2009
pandemic influenza HINI, as it is a mass gathering place for youth. This study aimed to evaluate
the predictors of stress symptoms among Chinese university students during the 2009 HINT1 influ-
enza pandemic.

We used a self-reported questionnaire, the PTSD (posttraumatic stress disorder) Checklist-Civilian
Version (PCL-C) to evaluate the stress symptoms among Chinese university students from Heilongjiang
(n=455), Beijing (n=106), Shanghai (n=419) and Sichuan (n=102). We then analyzed the predic-
tors of stress symptoms.

The proportion of university students enrolled in this study who met symptomatic criteria for PTSD
was 2% (22 students). The mean PCL-C total score in the sample was 22.09+8.01. The correlation-
al analyses revealed a significant positive relationship between the PCL-C total score and area, and
university grade (P<0.01). Moreover, a negative relationship was found between the PCL-C total
score and gender, having HIN1 influenza, having family members, friends or acquaintances hav-
ing HIN1 influenza, and being afraid of HIN1 influenza (P<0.01). The regression analyses showed
that in North China, female gender, having HINT influenza, having family members or acquain-
tances with HIN1 influenza, and being afraid of HIN1 influenza were significant predictors of the
stress symptoms.

In North China, female gender, having HIN1 influenza, having family members, friends, or ac-
quaintances with HIN1 influenza, and being afraid of HIN1 influenza were significant predictors
of the stress symptoms.
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BACKGROUND

The novel HINI Influenza outbreak in April 2009 was un-
precedented in several respects including the new virus,
the season of origin (spring, not late fall), and the cohort
at risk for infection and death (children and young adults,
not infants and the elderly) [1-4]. The pandemic HINI
2009 virus is currently the dominant influenza strain in
most parts of the world [5-8]. By March 2010, almost all
countries had reported cases of infection and over 17,700
related deaths had been reported to the World Health
Organization [9-12].

Posttraumatic stress disorder (PTSD) is a severe anxiety
disorder that can result in severe disability across several
domains of functioning [13-15]. PTSD usually occurs af-
ter exposure to any event that results in psychological trau-
ma; however, most people so exposed do not develop PTSD
[14,15]. To the best of our knowledge only 1 study has ex-
plored PTSD public during an epidemic [12]. That study
reported the prevalence of probable PTSD cases was sig-
nificantly higher in older people and in residents of severe
acute respiratory syndrome (SARS)-prevalent regions, in-
dicating that exposure degree and age might be significant
predictors of PTSD. The HINI influenza pandemic was un-
usual in that most people could not avoid being affected in
some way, since television news, the internet and newspa-
pers were filled with the reports of infection and death relat-
edtoit [1,5,6,11]. The outbreak of HINTI influenza caused
not only extraordinary public health concerns but also tre-
mendous psychological distress, particularly among youth,
as they are among the most easily affected group during
a global event [10]. Universities are mass gathering plac-
es for youth, which has a high risk of spreading infectious
diseases, particularly the 2009 pandemic influenza HIN1
[8,12,13]. Therefore, an opportunity arises for exploring
PTSD in the context of an epidemic.

The present study was designed to explore 2 research ques-
tions regarding stress symptoms among Chinese universi-
ty students during November-December 2009. First, what

is the severity and prevalence of stress symptoms among
the students? Second, are there predictors of distress in
this sample? Regarding this question, it was hypothesized
that greater overall stress symptom severity would be pre-
dicted by female gender, residence in North China (where
more influenza HINI cases were reported in China), low-
er university grade, having less knowledge about HIN1 in-
fluenza, not receiving the vaccine, having HIN1 influen-
za, having family members, friends or acquaintances having
HINI influenza, contacting people infected with HINT1 in-
fluenza, and being afraid of HIN1 influenza. The findings
of this study will be important in planning for future out-
breaks of emerging infectious diseases, especially in uni-
versity students.

MATERIAL AND METHODS

This study received ethics approval from the Tongji University
Human Research Ethics Board.

Samples and procedures

The subjects were recruited from 4 provinces of China, in-
cluding Heilongjiang, Beijing, Shanghai and Sichuan dur-
ing November-December 2009. The 4 provinces provide
an adequate representation of socioeconomic status and
geographical location of mainland China (Figure 1). In
North China, Beijing is a relatively developed area, while
Heilongjiang is less developed. Similarly, in South China,
Shanghai is a developed area, while Sichuan is a develop-
ing. University students attending various classes in one of
the major classroom buildings on campus in the above 4
provinces were recruited in this study to complete a ques-
tionnaire designed by the primary authors. The sample
sizes from Heilongjiang, Beijing, Shanghai and Sichuan
were 455, 106, 419, and 102, respectively. Demographics
for the study samples from North China and South China
are presented in Table 1. The procedure for sampling
classes was not random because availability of university
students depended on instructor permission and sched-
uling considerations.

Figure 1. The Sample Provinces of China in this
study.
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Table 1. Demographics for the study samples from South China and North China.

Demographics

Samples from South China (n=521)

Samples from North China (n=561)

Gender  Male 53.4% (278) 59.2% (332)
Female 46.6% (243) 40.8% (229)
Age 20.4+1.2 20.1£1.0
Measures 1). Overall, the proportion of university students enrolled in

All participants completed a 17-item self-reported question-
naire, the PTSD Checklist-Civilian Version (PCL-C), which
assesses the intrusive, avoidant, and arousal Diagnostic and
Statistic Manual of Mental Disorders-IV PTSD symptom clus-
ters [14,15]. The frequency of stress symptoms occurrence
during the past 4 weeks was rated on a 5-point scale ranging
from 1 “not at all,” through 3 “moderately,” to 5 “extreme-
ly.” This measure can be scored continuously by summing
the values of each response or dichotomously using an algo-
rithm that considers a corresponding response of “moder-
ately” or greater as a symptom and follows the Diagnostic and
Statistic Manual of Mental Disorders-IV diagnostic rules requir-
ing atleast 1 symptom from the intrusive symptoms cluster, 3
symptoms from the avoidance symptoms cluster and 2 symp-
toms from the hyper-arousal symptoms [14]. In the present
study, the prevalence of symptoms consistent with a diagno-
sis of PTSD was ascertained using the recommended algo-
rithm [15], whereas the relationship between participants’
characteristics and the burden of psychologic symptoms was
ascertained using the PCL score as a continuous variable.

Statistical analysis

The difference of gender composition was analyzed with
the %? test while age was sampled with the two-sample T
test. P values <0.05 were considered as statistically signifi-
cant. Reliability was assessed by using intraclass correlation
coefficients and Pearson correlation coefficients. The scores
of PTSD Reaction Index were expressed as mean=SD. In
preparation for regression analyses examining predictors
of stress symptoms, correlations (Pearson r) were calculated
between hypothesized predictors and the PCL-C total score.
The possible predictors were area (0=in South China; 1=in
North China), gender (O=female;l=male), university grade
(1=first year; 2=second year; 3= third year; 4= fourth year),
having knowledge about HIN1 influenza (1= alot; 2= some;
3= a little; 4= none), received vaccine (0= yes; 1= no), hav-
ing HINI influenza (1= yes, still in treatment; 2= yes, but
recovered; 3= no), having family members, friends or ac-
quaintances having HINT Influenza (1= family members;
2= friends; 3= acquaintances; 4= no), contacting people in-
fected with HINI influenza (0= yes; 1= no), being afraid of
HINI influenza (1= very; 2= somewhat; 3= not). The signifi-
cantly correlated variables for the PCL-C total score were en-
tered simultaneously as predictors in the regression analyses.

RESULTS

There were 1082 people who participated in this study: 521
from South China and 561 from North China. No gender or age
difference was observed between the 2 groups. (P>0.05, Table

this study who met symptomatic criteria for PTSD was 2% (22
students). Two of the 22 students had ever been infected with
HINI Influenza. The mean PCL-C total score in the sample
was 22.09, with a standard deviation of 8.01 and scores ranging
from 17 to 58 (minimum possible score= 17; maximum=58).

As exposure degree and age have been shown to be relat-
ed to the prevalence of PTSD in public, the potential pre-
dictors explored in this study include area, university year
(first year, second year, etc.), having HIN1 influenza, hav-
ing family members, friends or acquaintances having HIN1
influenza, and contacting people infected with HIN1 influ-
enza. In addition, gender, having knowledge about HIN1
influenza, and being afraid of HIN1 influenza were also
included. The correlational analyses revealed a significant
positive relationship between the PCL-C total score and
area, and university grade (P<0.01, Table 2). In addition,
a negative relationship between the PCL-C total score and
gender, having HIN1 influenza, having family members,
friends or acquaintances having HIN1 influenza, and be-
ing afraid of HIN1 influenza was also found in this study
(P<0.01, Table 2). However, no correlation was found be-
tween PCL-C total score and having knowledge about HIN1
influenza, receiving the vaccine, and contacting people in-
fected with HIN1 influenza (P>0.05, Table 2).

The regression analyses revealed that in North China, fe-
male gender, having HIN1 influenza, having family mem-
bers, friends or acquaintances having HIN1 influenza, and
being afraid of HIN1 influenza were significant predictors
of the stress symptoms among Chinese university students
during the 2009 HIN1 influenza (P<0.01, Table 3).

DiscussIioN

Children and young adults are the cohort at highest risk
for HIN1 infection and death [5,6,8,16]. In addition, they
are the most easily affected group during a global event
[12,13]. However, no information is available about the
stress symptoms among youth during the 2009 HIN1 in-
fluenza pandemic. The university environment has a high
risk of spreading infectious diseases, particularly the 2009
pandemic influenza HINI, as it is a mass gathering place
for youth [12,13]. To the best of our knowledge, the pres-
ent study is the first to report stress symptoms among uni-
versity students during the 2009 HIN1 influenza pandem-
ic. In general, many students experienced a variety of stress
reactions to the 2009 HIN1 influenza, and about 2.0% of
students developed PTSD.

As predicted, in North China, female gender, having HIN1
influenza, having family members, friends or acquaintances
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Table 2. Pearson correlations among the PCL-C total score and possible predictors.

Variable 1 2 3 4 5 6 7 8 9 10
1. PCL-Ctotal score - =0.09** 031** 0.08** -0.02 -0.01 -0.14** —0.15** —0.04 —-0.11**
2. Gender - -0.06 0.16 0.54 -0.01 0.02 0.08*  0.04 —0.12**
3. Area - 023" —0.09** -0.05 -006 -0.17** 0.03 0.17**
4. College grade - 0.03 -0.08* -0.01 -0.08** —0.06*  0.04
5. Having knowledge about HIN1

- 0.16**  0.05 0.07*  0.02 0.01

Influenza
6. Taking vaccine - 0.09** —0.05 0.05 -0.01
7. Having HINT Influenza - 0.06 0.14**  0.01
8. Having family members, friends, or B 0155 —0.07%
others known having HINT Influenza
9. Contacting people infected HIN1 Y
Influenza
10. Afraid of HINT Influenza -
*P<0.05; ** P<0.01.

Table 3. Simultaneous regression analyses for predictors of posttraumatic stress symptoms.

Predictor variable B SEB B Model R2 Model F statistic
Gender -137 0.45 -0.09* 0.17 F=37.52, P<0.001
College grade 1.71 0.31 0.16*
Area 5.52 0.47 0.34*
Having HINT Influenza —4.49 1.09 -0.12%
ahes oo hong N nnes 07 028
Afraid of HINT Influenza -2.20 0.38 -0.17%

*P<0.01.

having HINI influenza and being afraid of HIN1 influ-
enza were significant predictors of stress symptoms in the
current study. This result is in line with the facts that stress
symptoms are related to the degree of exposure to a stress-
ful event [17]. In addition, as reported, females are in gen-
eral 2.38-2.49 times more likely to develop lifetime PTSD
than men after exposure to similar traumas [18]. However,
having knowledge about HINI influenza, receiving the vac-
cine, and contacting people infected HINI influenza were
not predictors of the stress symptoms. University students
of higher grade had more stress symptoms, which was con-
trary to our previous prediction. It is possible that univer-
sity students of higher grades may be much more worried
about the potential for 2009 HINT1 influenza to affect them
directly when they begin their careers [14].

Several potential limitations of this study must be mentioned.
First, the participants were not recruited by random sam-
pling procedures, and therefore there may be some bias in
the sample that reduces the ability of the results to be gen-
eralized. Second, the measures of stress symptoms used in

the present study may be vulnerable to various types of in-
herent bias as it is a self-report instrument. However, the
PCL-C has been widely proven to be a well validated mea-
sure of stress symptoms [19-21].

The current study supports other work indicating that in-
dividuals exposed to disasters only through media reports
can also experience significant distress [20]. Despite this
study’s methodological shortcomings, it extends research
in this area by showing the stress symptoms and the signif-
icant predictors of the symptoms among Chinese univer-
sity students during the 2009 HINI influenza pandemic.
Moreover, this study may contribute to understanding stress
reactions among university students who were involved in
the HIN1 influenza outbreak. Most importantly, the pre-
dictors found in this study may be extremely effective in de-
fining the high risk group of the university students in simi-
lar influenza epidemics. Organizations will need to develop
an integrated administrative and psychosocial response to
the psychological challenges that are caused by future out-
breaks of this nature [22].

PHG3



Public Health

Med Sci Monit, 2011; 17(7): PH60-64

CONCULSIONS

In conclusion, in North China, female, having HINI influ-
enza, having family members, friends, or others known hav-
ing HINT influenza, and afraid of HIN1 influenza were sig-
nificant predictors of the stress symptoms.

Acknowledgements

This work was supported by the Youth Natural Science Fund
Program of Shanghai Health Bureau (2008Y051, to Junjie
Xiao), the University Innovation Research and Training
Program of China (1500107024, to Yayuan Zheng), and the
Innovative Training Program for College Students Practice
of Tongji University (to Mingmin Wang), and the Naturnal
Science Fund Program of Shanghai Health Bureau (to
Jiahong Xu).

Conlflict of interest
The authors declare that they have no conflict of interest.

REFERENCES:

—

. White DB, Angus DC: Preparing for the sickest patients with 2009
Influenza A (HIN1). JAMA, 2009; 302: 1905-6

2. Wenzel RP, Edmond MB: Preparing for 2009 HIN1 Influenza. N Engl

J Med, 2009; 361: 1991-93

3. Hebert PC, MacDonald N: Preparing for pandemic (HIN1) 2009. CAM],
2009; 181: E102-5

. Gojovic MZ, Sander B, Fisman D et al: Modelling mitigation strategies
for pandemic (HINT) 2009. CMAJ, 2009; 181: 673-80

. Patel M, Dennis A, Flutter C, Khan Z: Pandemic (HIN1) 2009 influen-
za. Br ] Anaesth, 2010; 104: 128-42

. Maritz J, Maree L, Preiser W: Pandemic influenza A (HIN1) 2009: the
experience of the first six months. Clin Chem Lab Med, 2010; 48: 11-21

. Lapinsky SE: HIN1 novel influenza A in pregnant and immunocom-
promised patients. Crit Care Med, 2010; 38: €52-57

'S

ot

=2

~

10.

11.

12.

13.

16.

17.

18.

19.

20.

21.

22.

. Halasa NB: Update on the 2009 pandemic influenza A HINT in chil-

dren. Curr Opin Pediatr, 2010; 22: 83-87

. Writing Committee of the WHOCoCAoPI. Clinical Aspects of Pandemic

2009 Influenza A (HIN1) Virus Infection. N Engl ] Med, 2010; 362:
1708-19

Ofri D: The emotional epidemiology of HINI influenza vaccination.
N Engl ] Med, 2009; 361: 2594-95

Douglas PK, Douglas DB, Harrigan DC, Douglas KM: Preparing for pan-
demic influenza and its aftermath: mental health issues considered. Int
J Emerg Ment Health, 2009; 11: 137-44

Lee TM, Chi I, Chung LW, Chou KL: Ageing and psychological response
during the post-SARS period. Aging Ment Health, 2006; 10: 303-11
Roussos A, Goenjian AK, Steinberg AM et al: Posttraumatic stress and

depressive reactions among children and adolescents after the 1999
earthquake in Ano Liosia, Greece. Am J Psychiatry, 2005; 162: 530-37

. Association AP: American Psychiatric Association Practice Guidelines for

the Treatment of Psychiatric Disorders: Compendium 2006. American
Psychiatric Press, Washington, DC 1996

. Blanchard EB, Jones-Alexander J, Buckley TC, Forneris CA: Psychometric

properties of the PTSD Checklist (PCL). Behav Res Ther, 1996; 34:
669-73

Pitak-Arnnop P, Schubert S, Dhanuthai K et al: Swine-origin HIN1 in-
fluenza A virus and dental practice: a critical review. Clin Oral Investig,
2010; 14: 11-17

Bulut S, Bulut S, Tayli A: The dose of exposure and prevalence rates
of post traumatic stress disorder in a sample of Turkish children elev-
en months after the 1999 Marmara earthquakes. School Psychology
International, 2005; 26: 55-70

Fullerton CS, Ursano R], Epstein RS et al: Gender differences in post-
traumatic stress disorder after motor vehicle accidents. Am J Psychiatry,
2001; 158: 1486-91

Sonis ], Gibson JL, de Jong JT et al: Probable posttraumatic stress disor-
der and disability in Cambodia: associations with perceived justice, de-
sire for revenge, and attitudes toward the Khmer Rouge trials. JAMA,
2009; 302: 527-36

Henzlova MJ, Levav I, Ponizovsky A et al: Psychiatric Consequences of
September 11. JAMA, 2002; 288: 2683-85

Pham PN, Weinstein HM, Longman T: Trauma and PTSD symptoms
in Rwanda: implications for attitudes toward justice and reconciliation.
JAMA, 2004; 292: 602-12

Narkauskaite L, Juozulynas A, Mackiewicz Z et al: Prevalence of psycho-

active substances use in a Lithuanian women's prison revisited after 5
years. Med Sci Monit, 2010; 16: PH91-96

PHG64



