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S U M M A R Y

Data on the topic of novel avian influenza A (H7N9) were collected based on the web analysis tool ‘Baidu

Index’, a major Chinese search engine. We found a positive correlation between the volume of H7N9-

related ‘cyber user awareness’ and the epidemic situation during the H7N9 outbreak in China (r = 0.98,

p < 0.01, cumulative; r = 0.43, p = 0.018, daily) except in the early stage; the ranks of H7N9-related topics

changed at different epidemic stages. This study may improve our understanding of the role of web-

based media in infectious disease surveillance in China.
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1. Introduction

On March 31, 2013, the Chinese government reported three
human cases of avian influenza A H7N9 virus infection in Shanghai
and Anhui. Further cases of human infection with H7N9 virus were
then confirmed,1–3 along with the emergence of new clinical
features.4 H7N9 has quickly become an important issue for Chinese
public health.

By the end of June 2012, it was reported that there were 538
million internet users in China, and more than 95% of Chinese cyber
users reported Baidu to be their first choice of online search
engine.5 In this study, using the daily data available online from
Baidu Index, we analyzed the correlation between the H7N9
epidemics and the volume of ‘cyber user awareness’.

2. Methods

Baidu Index issues the search query volume for the entire
country according to the daily values in the Baidu websites that are
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open to the public. The data source for cyber user awareness was
the search volume data of keywords issued by the Baidu search
engine, and the value here has been weighted according to the
search frequency. In this study, the keywords for searching were
‘H7N9’ or ‘Qinliugan’ (in Chinese), the value of cyber user
awareness was shown on the daily and cumulative scale, and
regional information was also recorded. All the H7N9-related
topics were ranked according to the query frequency at the same
time.

H7N9 infection and mortality information were acquired from
the National Health and Family Planning Commission during April
1 and June 30 in 2013, together with the infection time and
epidemic outbreak provinces. The Pearson correlation coefficient
(r) was calculated between reported H7N9 epidemics and the
volume of cyber user awareness on the daily or cumulative scale,
with the statistical significance level set at 0.05.

3. Results

We found that during the first month of the H7N9 outbreak
(April), the volume of cumulative awareness about H7N9 increased
exponentially with the growth of the epidemics (Figure 1); the
peak value of daily cyber user awareness (141 900) occurred on
April 5. A significant correlation was seen between the cumulative
reported cases and the volume of user awareness (r = 0.98,
ociety for Infectious Diseases. Open access under CC BY-NC-ND license.
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Figure 1. Cumulative numbers of avian influenza A H7N9 cases and cyber user awareness in China. The volume of cumulative awareness about H7N9 increased exponentially

with the growth of the epidemic; there was a significant correlation between the cumulative reported cases and user awareness.

Figure 2. Distribution of daily reported cases and cyber user awareness during the months of the avian influenza A H7N9 outbreak. The H7N9 epidemic could be divided into

three stages in April: stage A (April 1–4) represented a period of local spread; stage B (April 5–15) represented a period of increased but concentrated outbreaks in the four

provinces of China’s Yangtze River delta region; stage C (April 16–30) represented a period of widespread outbreak, as cases increased from 74 to 110 in the above region, and

15 new cases were reported in another five provinces.
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p < 0.01), and between the daily reported cases and user
awareness (r = 0.43, p = 0.018).

Our results suggested that the epidemics could be divided into
three stages in April (Figure 2). Stage A (April 1–4) represented a
period of local spread. The positive correlation was weak between
the daily reported cases and user awareness (r = 0.46, p = 0.43).
Stage B (April 5–15) represented a period of increased and
concentrated outbreaks in the four provinces of China’s Yangtze
River delta region, with 74 of the 77 total cases occurring in this
region. A negative correlation between the daily reported cases and
user awareness (r = �0.45, p = 0.17) was seen. Stage C (April 16–
30) represented a period of widespread outbreak, as cases
increased from 74 to 110 in the abovementioned region, and 15
new cases were reported in another five provinces; a positive
correlation between the daily reported cases and user awareness
was seen (r = 0.65, p = 0.012).

We also found that the rank of H7N9-related topics changed at
the different stages of the epidemics. In April, the first four topics
that the public were most concerned with were disease
diagnosis, symptoms of H7N9 infection, mortality, and gene
mutation. However, during May and June, the general public
began to be more concerned about the prevention and treatment
of the disease, such as ‘common sense for avian influenza
prevention’.

4. Discussion

Online search queries are a uniquely valuable source of
historical and real-time information.6–8 Recent studies have shown
that media coverage can produce positive changes, or prevent
negative changes in health-related behaviors in large popula-
tions.9,10 In general, our data suggest that in April, trends in H7N9
epidemics were strongly correlated with the cumulative value of
cyber user awareness (p < 0.01), and with the daily data (p < 0.05).
Also in April, when H7N9 infection cases first occurred, the
infection case number was low but awareness was high, showing
no significant correlation between them; as it progressed, the case
number increased but typically public awareness waned, with a
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significant correlation (stage C in present study). Such results can
also be seen in a previous report.10

This study may help to enhance the value of online information
during emerging epidemics. We believe that digital epidemiology
in the ‘Network Era’ will have a significant impact on the handling
of emerging infectious diseases and will complement the present
series of coping strategies, especially in the field of public health.
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