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During August 2009–July 2010, we conducted 7 longitudinal
telephone surveys among 503 adults in Hong Kong, China,
to explore changes in their behavioral and psychological
responses to the influenza A(H1N1)pdm09 virus epidemic.
Trends were examined using generalized estimating equations models. Findings showed that responses varied with
the course of the pandemic.

O

n June 11, 2009, the World Health Organization declared the influenza A(H1N1)pdm09 (pH1N1) virus
outbreak a pandemic (1). Previous studies have investigated community responses to the pandemic in different countries during early stages of the epidemic (2–5). The studies
investigated persons’ risk perceptions and knowledge related to the virus, perceived efficacy of preventive measures,
and psychological and behavioral responses. However, because of intersample variations, these cross-sectional studies did not capture within-person changes. We conducted
a longitudinal cohort study to investigate changes in responses among the general Hong Kong, China, population
during the pH1N1 pandemic.
The Study
A cohort sample of 18- to 60-year-old adults in Hong
Kong participated in 7 rounds of telephone surveys during
August 2009–July 2010, which covered almost the entire
pH1N1 pandemic period in Hong Kong. At baseline, we
invited 677 adults to participate; 503 (74.3%) consented
and completed the survey (online Technical Appendix
Table 1, https://wwwnc.cdc.gov/EID/article/23/5/16-0768Techapp1.pdf). We measured the following variables:
knowledge about the modes of pH1N1 virus transmission;
risk perceptions associated with the virus (perceived susceptibility to and severity of infection); perceived efficacy
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and use of preventive measures (e.g., handwashing, using
a facemask); psychological responses (worry about infection and emotional distress); and evaluations of the government’s performance in pandemic control. Sample sizes
for surveys 2–7 ranged from 452 to 481, yielding retention
rates of 89.8%–95.6%.
Most participants were women (57.9%), 40–60 years
of age (55.8%), employed full time (55.9%), and married
(65%). Sex and age distributions were comparable to those
in the local census data (6). We aimed to determine whether
there were overall linear trends in participants’ perceptions,
psychological responses, and behavioral responses to the
pandemic. We examined linear trends for these variables
across the 7 time points by using generalized estimating
equations (GEE) models. GEE models not only account for
intracorrelated repeated measures data but also fit various
data types using appropriate link functions. The analyses
were conducted using PROC GENMOD (SAS Institute,
Cary, NC, USA); 2-sided p<0.05 was considered significant.
Over time, >85% of the participants used a face mask
and immediately visited a doctor when experiencing influenza-like symptoms. More than 50% of the participants
washed their hands >10 times every day throughout the
survey period (p>0.05). As the pandemic progressed, a decreasing percentage of participants wore masks in public
areas; avoided touching their mouth, nose, and eyes; took
antiviral drugs; and avoided crowded places (p<0.001) (online Technical Appendix Table 2). Percentages of participants feeling worried, depressed, or emotionally disturbed
about pH1N1 virus decreased over time (p<0.001) (online
Technical Appendix Table 3).
Over time, a decreasing percentage of participants recognized that touching infected persons or contaminated objects could result in virus transmission (p<0.001). Throughout the study period, a consistently high percentage of
participants (>92%) recognized that the virus could be transmitted via respiratory droplets. Misconceptions about possible transmission through insect bites (26.1%) and water
sources (34.5%) were prevalent. The percentage of participants reporting at least 1 misconception was stable over time
(p>0.05). A consistently high percentage (>90%) of participants believed that using face masks in public areas, washing hands frequently, and avoiding crowded places could
effectively prevent the spread of pH1N1 virus (p>0.05).
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The percentage of participants believing that pH1N1
virus would be more harmful than seasonal influenza in
terms of fatality and bodily damage increased over time
(p<0.001). The percentages of participants who believed
the population was highly susceptible to pH1N1virus infection and who perceived a high chance of having a
large-scale local outbreak in the coming year dropped significantly (p<0.001), but some fluctuations were observed;
for example, the percentage peaked during survey round 2
(around the September influenza season).
Throughout the study period, ≈12% 21% of the participants gave a failing score (<5 on a 0- to 10-point scale)
for the governments overall performance in controlling the
pandemic (p>0.05). However, during survey rounds 2 7,
an increasing percentage of participants believed in the
governments ability to control the pandemic (p<0.001) (online Technical Appendix). The percentage of participants
who believed that Hong Kong would not have enough vaccine or medication to deal with the pandemic decreased
over time (p<0.001).
Conclusions
This study investigated changes in community perceptions
over the course of the pH1N1 pandemic in Hong Kong.
Findings were highly comparable to those from other local cross-sectional surveys (5,7) and a systematic review
(8). Knowledge regarding preventive measures and adherence to such measures was, in general, higher among our
participants than among the general population in other
countries (e.g., Australia, India, and the Netherlands) (9–
11). The prevalence of misconceptions about some incorrect modes of transmission (e.g., insect bites) gradually
declined. However, ≈50% of participants still held at least
1 of the 4 misconceptions regarding transmission (i.e., airborne transmission over a long distance and transmission
through insect bites, water sources, and well-cooked pork).
Furthermore, over time, a lower percentage of participants
avoided touching their eyes, nose, and mouth to prevent virus transmission. A 2015 systematic review suggested that
health authorities should provide more updated information about the virus (8). We also recommend using health
campaigns to increase public awareness about different
routes of pH1N1 virus transmission.
Perceived severity of pH1N1 virus infection decreased over time, which may partially explain the decline
in distress and avoidance behaviors; this pattern was also
observed in a recent review (8). However, an increasing
proportion of participants believed that, compared with
seasonal influenza, pH1N1 resulted in more deaths and
more severe body damage. Perceived susceptibility to infection declined substantially as the epidemic progressed,
suggesting that the public gradually perceived fewer
risks from pH1N1 virus. Avoidance behaviors and use
814

of facemasks in the absence of influenza-like symptoms
became less prevalent over time, similar to a trend seen
in Malaysia (12). Mental distress among persons in Hong
Kong was lower during the pH1N1 pandemic than during
the SARS (severe acute respiratory syndrome) pandemic
(13), possibly due to the milder consequences of pH1N1
infection. Persons in Hong Kong seemed to remain rational during the pandemic, thereby avoiding possible pandemic-associated economic threats.
Public support for the government declined over time.
During survey round 5, a total of 20.6% of the participants
gave a failing score to the government’s performance, and
13.5% perceived that the government would not be able
to control the pandemic. The poll was split as to whether
the government should use the same response for pH1N1
influenza and seasonal influenza. Our findings suggest that
the public should be advised of the pros and cons of pH1N1
control policies; a watchful step-down may be better accepted if the policies are understood.
This study has limitations. First, telephone surveys
may be subject to self-selection bias. However, participants’ demographics were comparable to those in local
census data (6). Second, Hong Kong’s unique experience
with the SARS outbreak may have influenced the population’s response to the pH1N1 pandemic; thus, our findings may not be fully generalizable to other countries.
Third, we treated time as a continuous variable in the
GEE models. Ideally, polynomials should be added to the
linear time variable; however, given the small number of
time points and absence of theoretical shapes, that was
not feasible.
Our findings provide valuable information regarding
overall linear trends and changes in community responses
toward the pH1N1 pandemic among a Hong Kong cohort.
These findings should help inform other countries in formulating appropriate pandemic control plans for influenza
and other emerging infectious diseases.
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The work of art shown here depicts the
interrelationship of human, animal, and
environmental health.
Stained-glass windows have been
appreciated for their utility and splendor for
more than 1,000 years, and this engaging
work of art by stained glass artist Jenny
Hammond reminds us that influenza A
viruses—which can be easily spread between
animals and human, use various host species,
and exist in many different environments—
remain an enduring and global health concern.
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