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Background: From the beginning of 2020, the world was plunged into a pandemic caused by the novel 
coronavirus disease-19 (COVID-19). People increasingly searched for information related to COVID-19 on 
internet websites. The Baidu Index is a data sharing platform. The main data provided is the search index (SI), 
which represents the frequency that keywords are used in searches.
Methods: January 9, 2020 is an important date for the outbreak of COVID-19 in China. We compared the 
changes of SI before and after for 7 keywords, including “fever”, “cough”, “nausea”, “vomiting”, “abdominal 
pain”, “diarrhea”, “constipation”. The slope and peak values of SI change curves are compared. Ten 
provinces in China were selected for a separate analysis, including Beijing, Gansu, Guangdong, Guangxi, 
Heilongjiang, Hubei, Sichuan, Shanghai, Xinjiang, Tibet. The change of SI was analyzed separately, and the 
correlation between SI and demographic and economic data was analyzed.
Results: During period I, from January 9 to January 25, 2020, the average daily increase (ADI) of the SI 
for “diarrhea” was lower than that for “cough” (889.47 vs. 1,799.12, F=11.43, P=0.002). In period II, from 
January 25 to April 8, 2020, the average daily decrease (ADD) of the SI for “diarrhea” was significantly lower 
than that for “cough”, with statistical significance (cough, 191.40 vs. 441.44, F=68.66, P<0.001). The mean SI 
after January 9, 2020 (pre-SI) was lower than that before January 9, 2020 (post-SI) (fever, 2,616.41±116.92 vs. 
3,724.51±867.81, P<0.001; cough, 3,260.04±308.43 vs. 5,590.66±874.25, P<0.001; diarrhea, 4,128.80±200.82 
vs. 4,423.55±1,058.01, P<0.001). The pre-SI mean was correlated with population (P=0.004, R=0.813) 
and gross domestic product (GDP) (P<0.001, R=0.966). The post-SI peak was correlated with population 
(P=0.007, R=0.789), GDP (P=0.005, R=0.804), and previously confirmed cases (PCC) (P=0.03, R=0.670). 
The growth rate of the SI was correlated with the post-SI peak (P=0.04, R=0.649), PCC (P=0.003, R=0.835).
Conclusions: Diarrhea was of widespread concern in all provinces before and after the COVID-19 outbreak 
and may be associated with novel coronavirus infection. Internet big data can reflect the public’s concern about 
diseases, which is of great significance for the study of the epidemiological characteristics of diseases.
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Introduction

From the beginning of 2020, the world was plunged into 
a global pandemic due to the novel coronavirus disease-19 
(COVID-19). By August 2021, the cumulative number 
of confirmed cases in the world exceeded 200 million, 
resulting in 4.3 million deaths (1). China, the world’s most 
populous country, had 121,845 confirmed cases and 5,662 
deaths (2). When the fear of the disease gripped the world, 
human activities were limited and living habits were forced 
to change. People tended to stay at home to avoid the 
risk of catching the virus (3-6). In such a situation, people 
were more inclined to search for information related to 
COVID-19 on the internet, including the latest news about 
COVID-19, how the outbreak is progressing, and medical 
information including likely symptoms.

Based on the analysis of the confirmed cases, fever, 
cough, fatigue, and dyspnea were identified as predominant 
symptoms of COVID-19 (7,8). Thus, these also became 
important keywords when searching for information related 
to COVID-19. Early studies reported that gastrointestinal 
symptoms, such as nausea, vomit, abdominal pain, and 
diarrhea, were also a primary manifestation in 3–37% of 
patients, and indeed, these symptoms may even precede 
clinical diagnosis (7,9,10). During the COVID-19 epidemic, 
clinicians mainly use traditional methods to determine 
the prevalence of a particular symptom from confirmed  
cases (11). However, due to the limitations of disease-related 
testing and the high incidence of subclinical and minimally 
symptomatic diseases, the effectiveness of traditional 
methods of investigation is often less than ideal. Internet-
based methods with wide coverage and large audiences can 
improve the efficiency of a symptom survey in the general 
population.

Information epidemiology is an innovative discipline. 
By analyzing information from the Internet, we can gain 
insights into changes in population health that could 
ultimately inform public health and policy, especially 
during disease outbreaks and epidemics. This research 
method has been widely used in previous medical ethics 
research. Matsuyama et al. reviewed global cases of Middle 
East respiratory syndrome (MERS) up to July 2015, 
by measuring the following three indicators: Google 
Trends, ProMED-mail, and Disease Outbreak News (12).  
Farhadloo et al. examined topics from a nationally 
representative survey of American adults by analyzing the 
content of online Twitter exchanges (13). van Lent et al. 
also used the same method to analyze the epidemiological 

data and media data of the 2014 Ebola outbreak (14). Other 
studies have reportedly helped to predict symptom-based 
flu transmission and onset patterns by analyzing Internet 
search queries that reflect user activity in seeking health 
information (15-17). These previous studies have shown 
that analyzing variation in Internet searches for a disease 
keyword can help further research.

Baidu is the most used search engine in China (18),  
and the Baidu Search Index is  calculated to help 
medical informatics research across China. This current 
informational epidemiological study investigated the China-
wide trends in Baidu search queries for gastrointestinal 
symptoms during COVID-19.

Methods

Data sources

The Baidu Index is a publicly available data sharing 
platform based on the behavioral data of the vast number 
of netizens on Baidu. It provides information related to the 
search volume of a particular keyword and its fluctuations 
caused by news and public opinion over a period of time (19).  
The main data provided is the search index (SI), which 
represents the interest given to certain keywords by website 
users. The SI takes keyword as the statistical object and 
is based on the search volume of netizens in Baidu. It 
is obtained by scientific analysis and calculation of the 
weighted search frequency of each keyword in the Baidu 
web search. According to the data source, the SI is divided 
into personal computer (PC) search index and mobile 
search index (20).

In Chinese, several words can express the same 
meaning. We set up 7 topics, each topic contains multiple 
search keywords, covering both academic and colloquial 
expressions to maximize the integrity of the search  
(Table 1). These topics include 2 recognized respiratory 
symptoms caused by COVID-19 infection, namely, “fever” 
and “cough” (21,22), and 5 gastrointestinal symptoms, 
namely, “nausea”, “vomit”, “abdominal pain”, “diarrhea”, 
and “constipation” (23-25). The SI variation of the 7 topics 
was analyzed over a 6-month period before and after the 
outbreak of COVID-19 in China to reflect the variation 
of people’s search volume (available online: https://cdn.
amegroups.cn/static/public/atm-22-3465-1.docx). The 
greater the volume of searches, the more likely it is to be a 
gastrointestinal symptom of COVID-19 infection (26,27).

Real-time data on COVID-19 infections and the 

https://cdn.amegroups.cn/static/public/atm-22-3465-1.docx
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cumulative number of confirmed cases were obtained 
through Chinese government-certified news websites (28) 
(available online: https://cdn.amegroups.cn/static/public/
atm-22-3465-2.docx). A total of 10 provinces in China were 
selected for separate analyses, including Beijing, Gansu, 
Guangdong, Guangxi, Heilongjiang, Hubei, Sichuan, 
Shanghai, Xinjiang, and Tibet. These regions represent 
different geographical locations, economic strength, and 
different populations. The economic data and demographic 
data of each province are available from China’s official 
statistics website (29).

Data analysis

“COVID-19” was used as a search keyword in China on 
January 9, 2020 (marked as date a) for the first time (30). 
Using this date as a partition, the period from June 1, 2019 
to June 1, 2020 was divided into two parts. The SI of the 
first half (June 1, 2019 to January 8, 2020) and the SI of 
the second half (January 9, 2020 to June 1, 2020) were 
calculated as pre-SI and post-SI, respectively. The latter half 
of the period was further divided into three sections by two 
dates (January 25, 2020 and April 8, 2020 marked as date b 
and c, respectively), which were defined as periods I, II, and 
III, successively. The average daily increase (ADI) during 
period I and the average daily decrease (ADD) during 
period II were calculated using the following formulas:

( ) ( ) ( ) ( )= 100%;  = 100%
Number of days Number of days
SI b SI a SI b SI cADI ADD− − − − − −

× ×  [1]

Comparisons and correlation analyses were performed 
to determine if the SI of gastrointestinal symptoms differed 
among provinces. The SI growth rate of each province was 
calculated using the following formula:

(peak value of - ) (mean value of - ) growth rate=
mean value of -

                          100%

post SI pre SISI
pre SI

−

×

 [2]

Statistical analysis

The SPSS software version 26.0 (SPSS Company, 
Chicago, IL, USA) was used for all statistical analyses. 
A general linear model was constructed to compare the 
ADI and ADD of the SI for different symptoms. The 
independent sample t test was used to compare the SI over 
different time periods, and the Welch correction was used 
when the variance was uneven. Correlation tests were used 
to identify indicators related to SI in each province. For all 
statistical analyses, a P value less than 0.05 was considered 
statistically significant. The GraphPad Prism version 9 
software (GraphPad Prism Software Inc.) was used for 
figure production and rendering.

Results

The variation trend of search index across China

As of June 1, 2020, China had a total of 84,597 confirmed 
cases of COVID-19 (2). “COVID-19” was first used as 
a search keyword in China on January 9, 2020. Prior to 
that, the SI of all the symptoms included remained stable. 
After January 9, 2020, the SI of the 2 major respiratory 
symptoms of COVID-19, fever and cough, increased 
rapidly and peaked at about 2 weeks later (around January 
25, 2020). The peak SI of “cough” was higher than that of 
“fever”. Over time, the SI of both symptoms returned to 
their pre-outbreak plateau, at around April 8, 2020. The 
SI of the gastrointestinal symptom “diarrhea” showed 
a similar variation during the period. Among the other 
gastrointestinal symptoms included, there was a brief 
increase in the SI of “vomit” around February 10, 2020. 
The SI of the other three symptoms, “nausea”, “abdominal 
pain”, and “constipation” did not change significantly 
during the outbreak (Figure 1).

During period I (from January 9 to January 25, 2020), 
“fever”, “cough”, and “diarrhea” showed a noteworthy 
increased trend. A general linear model was constructed to 
compare the increased rate of SI for “diarrhea” with that of 
the other two respiratory symptoms. The ADI of the SI for 
“diarrhea” was lower than that for “cough”, with statistical 
significance (889.47 vs. 1799.12, F=11.43, P=0.002), while 

Table 1 Search keywords in English and Chinese 

Topics in English Keywords in Chinese

Nausea E xin

Vomit Ou tu, tu

Abdominal pain Fu tong; du zi teng; du zi tong

Diarrhea Fu xie; la du zi; la xi

Fever Fa re; fa shao

Cough Ke sou; gan ke

Constipation Bian mi

https://cdn.amegroups.cn/static/public/atm-22-3465-2.docx
https://cdn.amegroups.cn/static/public/atm-22-3465-2.docx
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no statistical difference was found between the ADI of the 
SI for “diarrhea” and “fever” (889.47 vs. 719.18, F=0.85, 
P=0.37). In period II (from January 25 to April 8, 2020), 
“fever”, “cough”, and “diarrhea” showed a noteworthy 
downward trend. The ADD of the SI for “diarrhea” was 
lower than that for “cough”, with statistical significance, but 
higher than that for “fever”, with no statistical significance 

(cough, 191.40 vs. 441.44, F=68.66, P<0.001; fever, 191.40 
vs. 188.61, F=3.71, P=0.06). In period III, the mean post-SI 
was significantly lower than the mean pre-SI with statistical 
significance (fever, 2,616.41±116.92 vs. 3,724.51±867.81, 
P<0. 001; cough, 3,260.04±308.43 vs. 5,590.66±874.25, 
P<0.001; diarrhea, 4,128.80±200.82 vs. 4,423.55±1,058.01, 
P<0.001) (Table 2).

Table 2 The curve characteristics and comparison of “diarrhea” and respiratory symptoms over time

Time points & time range Projects Diarrhea Cough Fever

a SI 3,399 6,313 4,647

b SI 18,520 36,898 16,873

c SI 4,165 3,790 2,727

Period I Number of days 17

ADI (%) 889.47 1,799.12 719.18

P valuea – 0.002 0.37

Period II Number of days 75

ADD (%) 191.40 441.44 188.61

P valueb – <0.001 0.06

Period III Post-SI (mean ± SE) 4,128.80±200.82 3,260.04±308.43 2,616.41±116.92

Pre-SI (mean ± SE) 4,423.55±1,058.01 5,590.66±874.25 3,724.51±867.81

P valuec <0.001 <0.001 <0.001

a, January 9, 2020; b, January 25, 2020; c, April 8, 2020; period I, from January 9, 2020 to January 25, 2020; period II, from January 
25, 2020 to April 8, 2020; period III, from April 8, 2020 to June 1, 2020; pre-SI, the search index from June 1, 2019 to January 8, 2020; 
post-SI, the search index from January 9, 2020 to June 1, 2020; P valuea, P values obtained by comparing ADI of respiratory symptoms 
and “diarrhea”; P valueb, P values obtained by comparing ADD of respiratory symptoms and “diarrhea”; P valuec, P values obtained by 
comparing pre-SI and post-SI of different symptoms; SE, standard error; –, meaningless. ADD, average daily increase; ADI, average daily 
decrease.
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Figure 2 The variations in the search index of different symptoms in selected provinces. 

The variation trend of the search index in different provinces

The SI trend of the 10 selected provinces is shown in  
Figure 2. The SI changes of “fever”, “cough”, and “diarrhea” 
were more prominent than that of the other symptoms in 
all provinces, with the exception of Tibet and Xinjiang. 
The SI of all terms increased rapidly after the keyword 
“COVID-19” appeared for the first time on January 9, 
2020, and reached a peak at around January 25, 2020, and 
then declined to a stable level around April 8, 2020. This 

was consistent with the overall phenomenon of COVID-19 
in China. In all provinces examined, the peak value of SI for 
“cough” was higher than those for “diarrhea” and “fever”, 
while the latter two were comparable. For Xinjiang and 
Tibet, the SI of all studied symptoms fluctuated greatly over 
time. The SI of “cough” and “fever”, recognized as major 
symptoms of COVID-19, showed an upward trend after 9 
January 2020, while that of “diarrhea” and other digestive 
symptoms did not.
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Table 3 The economic conditions, epidemic status, and search index of provinces

Names of 
provinces

Pre-SI  
mean (%a)

Post-SI  
peak (%a)

SI growth 
rate (%)

Population  
(million) (%a)

GDP  
(trillion yuan) (%a)

PCDI  
(million yuan) (%a)

PCC  
(%a)

Beijing 662.93 (13.11) 1,429 (11.59) 115.56 21.89 (4.86) 3.61 (10.68) 694.34 (19.70) 68 (4.58)

Gansu 256.05 (5.06) 549 (4.45) 114.41 25.02 (5.55) 0.9 (2.66) 203.35 (5.77) 14 (0.94)

Guangdong 1,120.94 (22.16) 2,365 (19.18) 110.99 126.01 (27.96) 11.07 (32.76) 410.29 (11.64) 146 (9.84)

Guangxi 420.09 (8.31) 1,056 (8.56) 151.37 50.13 (11.12) 2.21 (6.54) 245.62 (6.97) 46 (3.10)

Heilongjiang 348.21 (6.88) 722 (5.86) 107.35 31.85 (7.07) 1.36 (4.02) 249.02 (7.06) 21 (1.42)

Hubei 588.80 (11.64) 2,597 (21.06) 341.06 57.75 (12.81) 4.34 (12.84) 278.81 (7.91) 1,052 (70.89)

Shanghai 642.43 (12.70) 993 (8.05) 54.57 24.87 (5.52) 3.87 (11.45) 722.32 (20.49) 80 (5.39)

Sichuan 636.65 (12.59) 1,925 (15.61) 202.36 83.67 (18.56) 4.86 (14.38) 265.22 (7.52) 44 (2.96)

Tibet 100.86 (1.99) 244 (1.98) 141.91 3.65 (0.81) 0.19 (0.56) 217.44 (6.17) 0 (0.00)

Xinjiang 281.35 (5.56) 450 (3.65) 49.94 25.85 (5.74) 1.38 (4.08) 238.45 (6.76) 13 (0.88)

Total 5,058.32 (100.00) 12,330 (100.00) – 450.69 (100.00) 33.79 (100.00) 3,524.86 (100.00) 1,484 (100.00)

GDP, gross domestic product; pre-SI mean, the mean value of search index from June 1, 2019 to January 8, 2020; post-SI peak, the peak 
value of search index from January 9, 2020 to June 1, 2020; PCDI, per capita disposable income; PCC, previously confirmed cases on the 
day of SI peak; (%a), the percentage of each province’s value in the total of all included provinces; –, meaningless.

The correlation analysis of “diarrhea” search index 
variation in different provinces

The search term “diarrhea” was further analyzed. The pre-
SI and post-SI of “diarrhea” was obtained for each province, 
the mean value (pre-SI mean) and the peak value (post-SI 
peak) were calculated, and the growth rate was obtained 
using the formula. The demographic and economic data, 
and the real-time outbreak data such as population, gross 
domestic product (GDP), per capita disposable income 
(PCDI), previously confirmed cases on the day of SI peak 
(PCC), were obtained from the official website of China for 
all provinces (29) (Table 3). The provinces were then ranked 
for each indicator and color-coded on the map. Rank 1 
to 10 are indicated by color from dark to light (Figure 3). 
Correlation analysis was conducted between SI data (pre-SI 
mean, post-SI peak, and SI growth rate) and demographic, 
economic, and real-time outbreak data. The percentage of 
demographic, economic and real-time outbreak data in each 
province was calculated (Figure 4). The pre-SI mean was 
significantly correlated with population (P=0.004, R=0.813) 
and GDP (P<0.001, R=0.966), with statistical significance, 
but not with PCDI (P=0.12, R=0.519) nor PCC (P=0.53, 
R=0.229). The post-SI peak was significantly correlated with 
population (P=0.007, R=0.789), GDP (P=0.005, R=0.804), 
and PCC (P=0.03, R=0.670), with statistical significance, 

but not with PCDI (P=0.59, R=0.193). The growth rate of 
SI was correlated with post-SI peak (P=0.04, R=0.649) and 
PCC (P=0.003, R=0.835), but not with the pre-SI mean 
(P=0.79, R=0.099), population (P=0.44, R=0.277), GDP 
(P=0.72, R=0.129), nor PCDI (P=0.38, R=−0.311).

Discussion

In this modern era, people prefer using the Internet to 
obtain information because of its convenience. During the 
COVID-19 pandemic, the Internet played an even more 
important role in people’s access to information due to 
the limited scope of movement and activities. Baidu is the 
most widely used search engine in China, with 558 million 
monthly active users on its mobile app alone, as of August 
2021 (18). The Baidu Index is a data analysis platform based 
on the behavioral data of Baidu’s massive netizens. It is one 
of the most important statistical analysis platforms in the 
era of the Internet and even the whole data era (19). The SI 
is the main data type provided by the Baidu Index website, 
which is obtained by scientific analysis and calculation 
of the weighted search frequency of each keyword in the 
Baidu web search. The SI reflects the search volume of a 
certain keyword in a certain period of time and is positively 
correlated with it (20). In this current study, the SI of 
the Baidu website was analyzed for keywords related to 
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Figure 3 The ranking of economic conditions, epidemic status, and search index of provinces. GDP, gross domestic product; pre-SI mean, 
the mean value of search index from June 1, 2019 to January 8, 2020; post-SI peak, the peak value of search index from January 9, 2020 to 
June 1, 2020; PCDI, per capita disposable income; PCC, previously confirmed cases on the day of SI peak. 
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COVID-19 symptoms.
Chronologically, attention to symptoms of an epidemic 

begins before the news media officially reports on it (31). 
The first confirmed case is usually not the very first case. 
A doctor’s judgment of disease symptoms is mostly based 

on the collection of confirmed cases. A review of big data 
on the Internet can help to trace the earliest emergence of 
an epidemic. Looking back at variations in Internet search 
volume for a symptom which people were concerned about 
can help to study the earliest onset of the disease and its 
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clinical manifestations (31-34).
During the COVID-19 pandemic, for many non-medical 

people, searching the Internet for information related to 
COVID-19 symptoms was a combination of interest and 
curiosity about the situation, as well as concern about 
whether they were infected if they presented with similar 
symptoms. People’s search volume of a certain symptom 
keyword directly reflects the population’s attention to this 
symptom. Therefore, according to the observation of the 
SI, the symptoms corresponding to keywords with obvious 
changes in search volume during the epidemic were most 
likely to be the main clinical manifestations of COVID-19. 
The increase the SI of these symptom-keywords went 
earlier with the very beginning of epidemic than the official 
media reports.

Cough and fever were recognized as the primary 
respiratory symptoms of COVID-19. Figure 1 shows that 
people’s attention to these two respiratory symptoms 
increased significantly. After the media first reported 
“COVID-19” on January 9, 2020, people searched for 
“cough” and “fever” on the Internet out of concern. They 
hoped to determine whether they were likely to be infected 
with COVID-19 through the information they obtained 
from the Internet when they experienced similar symptoms. 
This upward trend was only reflected in “diarrhea” among 
the 5 digestive symptoms we analyzed. We speculated that 
diarrhea was one of the main clinical manifestations of 
COVID-19 infection in the digestive system. Meanwhile, 
the upward trend of the SI for “cough”, “fever”, and 
“diarrhea” were already shown before the media reported 
“COVID-19”, suggesting that the epidemic of COVID-19 
in China began earlier than January 9, 2020. As shown 
in Figure 1, the SI for “cough”, “fever”, and “diarrhea” 
all reached peak values around January 25, 2020, and 
returned to stable around April 8, 2020. These correspond 
to the time points of the Wuhan blockade and deblocking, 
respectively (35,36), which reflected the progress of the 
epidemic in China. People’s attention on Wuhan, the worst-
hit city in China (29), may have impacted the search volume 
of symptoms.

During period I (from January 9, 2020 to January 25, 
2020), the SI of “diarrhea” increased rapidly, and decreased 
slowly in period II (from January 25, 2020 to April 8, 2020), 
with rangeability significantly lower than that of the SI 
for “cough” (lower ADI and ADD). However, there was 
no significant difference between “diarrhea” and “fever”, 
indicating that people paid less attention to “diarrhea” than 
to “cough”. The results suggested that diarrhea may be 

the main symptom of COVID-19 in the digestive system, 
but its incidence is not as common as cough. This result is 
consistent with the view of Hajifathalian et al. who proposed 
that diarrhea may be the main gastrointestinal manifestation 
of COVID-19 in the United States, with a lower incidence 
compared to fever (37). This discrepancy may be due to 
the diverse expressions available for a keyword in Chinese, 
while English may only have a singular expression (Table 1). 
The SI of “cough”, “fever”, and “diarrhea” all leveled off 
after April 8, 2020, with lower values than those before the 
outbreak. The drop in attention to symptoms may be due to 
the presence of other COVID-19 news, such as “vaccines” 
and “international news” (38-40).

Ten representat ive  provinces  (Bei j ing,  Gansu, 
Guangdong, Guangxi, Heilongjiang, Hubei, Sichuan, 
Shanghai, Xinjiang, and Tibet) in China were selected based 
on different geographical location, economic strength, and 
population. The curves of the SI variation were plotted for 
each province (Figure 2). Except for Tibet and Xinjiang, 
the SI absolute value of all the other eight provinces shown 
great differences, while the variation tendencies of the 
curves were consistent with that of the whole country. The 
SI of “cough”, “fever”, and “diarrhea” in Xinjiang peaked 
around January 25, 2020, but “fever” was the highest. The 
SI curves of all symptoms in Tibet fluctuated greatly during 
the study period. This may result from the poor internet 
usage in Xinjiang and Tibet. There are also language 
barriers and different local customs in Tibet, which may 
comprehensively affect the variation tendency of the SI.

As for “diarrhea” alone, we combined the economic 
indicators, population, and epidemic situation of the 
included provinces to draw Figure 3, ranking provinces 
from 1 to 10, and color-coded them from dark to light. In 
this way, the differences between all provinces are observed. 
The percentage of demographic, economic and real-
time outbreak data in each province were calculated. The 
correlation between the indicators was analyzed (Figure 4). 
Before the outbreak, Guangdong, Beijing, and Shanghai 
had the highest SI for “diarrhea”, which was related to 
their large population base and high level of economic 
development. People there more frequently use the 
Internet and tend to be more skilled in using the Internet. 
Guangdong, Beijing, and Shanghai were still at the top of 
the SI after the outbreak, while Hubei jumped from fifth 
place to first place because its capital city Wuhan was the 
worst-hit city and people were far more concerned about 
COVID-19 than in other provinces. It is worth noting 
that in the calculation of the SI growth rate, Sichuan and 
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Guangxi are in second and third place, respectively, while 
the more developed Beijing, Shanghai, and Guangdong 
ranked lower. Hubei undoubtedly was in the first place 
for SI growth rate. This likely reflected the far-reaching 
impact of the epidemic, which aroused widespread attention 
in China. Second, there may have been saturation in the 
growth of the SI. The SI growth rate in Beijing, Shanghai, 
and Guangdong were lower than that in other provinces, 
as people in these provinces already paid great attention 
to the epidemic. Xinjiang and Tibet were at the bottom 
of nearly all indicators, which may be closely related 
to language barriers and inconvenient transportation. 
Correlation analysis revealed that the variation of pre-SI 
was significantly associated with population and economic 
development, which was determined by the calculation 
principle of the SI (20). The more people searching, the 
more search volume will be generated, and the higher the 
SI will be.

There were some limitations to this study. First, the 
English expression of a symptom may correspond to 
multiple Chinese expressions, which may affect the results 
of the SI statistics. Second, Baidu is only widely used 
in China. More advanced search engines are needed to 
conduct a worldwide analysis. Third, the included provinces 
were representations of different geographical location, 
economic strength, and population. All provinces need to 
be included in future in-depth research. Fourth, diarrhea 
itself is common in daily life. The results of our study on 
diarrhea during the COVID-19 epidemic warrant further 
verification. In addition, the impact of seasonal changes 
on epidemic diseases should be considered in the study, 
which is included in this paper and needs to be improved in 
further studies.

As mentioned above, diarrhea was of widespread concern 
in all provinces before and after the COVID-19 outbreak 
and may be associated with novel coronavirus infection. The 
variation of people’s attention to diarrhea was associated 
with the real-time outbreak of the province. Changes 
in the SI when diarrhea is used as a search keyword can 
help doctors assess the outbreak, progress, and control of 
COVID-19, and provide guidance for predicting the trend 
of the epidemic. Internet big data can reflect the public's 
concern about diseases, which is of great significance for the 
study of the epidemiological characteristics of diseases.
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