& frontiers | Frontiers in

BRIEF RESEARCH REPORT
published: 06 July 2022
doi: 10.3389/fpubh.2022.834926

OPEN ACCESS

Edited by:
Hai-Feng Pan,
Anhui Medical University, China

Reviewed by:

Zhiwei Xu,

The University of

Queensland, Australia

Zhou Lu,

Tianjin University of Commerce, China
Xiuming Jin,

Zhejiang University, China

*Correspondence:
Yun Feng
fengyun@bjmu.edu.cn

Specialty section:

This article was submitted to
Digital Public Health,

a section of the journal
Frontiers in Public Health

Received: 11 January 2022
Accepted: 15 June 2022
Published: 06 July 2022

Citation:

Yu H, Zeng W, Zhang M, Zhao G,

Wu W and Feng Y (2022) Utilizing
Baidu Index to Investigate Seasonality,
Spatial Distribution and Public
Attention of Dry Eye Diseases in
Chinese Mainland.

Front. Public Health 10:834926.

doi: 10.3389/foubh.2022.834926

Check for
updates

Utilizing Baidu Index to Investigate
Seasonality, Spatial Distribution and
Public Attention of Dry Eye Diseases
in Chinese Mainland

Haozhe Yu', Weizhen Zeng', Mengyao Zhang?, Gezheng Zhao?, Wenyu Wu' and
Yun Feng ™

! Department of Ophthalmology, Peking University Third Hospital, Beijing, China, 2 Department of Ophthalmology, Peking
University Third Hospital Yanging Hospital, Beijing, China, ° School of Nursing, Peking University, Beijjing, China

Purpose: To explore the characteristics of spatial-temporal prevalence and
public attention of dry eye diseases (DED) through Baidu Index (Bl) based on
infodemiology method.

Methods: The data about Bl of DED were collected from Baidu search engine using
“Dry eye diseases” as keyword. The spatial and temporal distribution of DED were
analyzed through timeseries data decomposition as well as spatial autocorrelation and
hotspot detection of Bl about DED. The most popular related words and demographic
characteristics were recorded to determine the public attention of DED.

Results: The trends of Bl about DED in Chinese mainland had gradually increased over
time with a rapid increase from 2012 to 2014 and in 2018. The results of timeseries
decomposition indicated that there was seasonality in the distribution of Bl about DED
with the peak in winter, especially in northern regions. The geographic distribution
demonstrated the search activities of DED was highest in the east of Chinese mainland
while lowest in the west. The vast majority of people searching for DED were teenagers
(20-29 years), with a predominance of females. Glaucoma, keratitis and conjunctivitis
were the diseases most often confused with DED, and the artificial tears were the most
common treatment for DED in Chinese mainland according to the Bl about DED.

Conclusions: The analysis revealed the seasonality, geographic hotspots and public
concern of DED through Bl in Chinese mainland, which provided new insights into the
epidemiology of DED.

Keywords: Dry eye diseases, Baidu index, prevalence, infodemiology, DED

INTRODUCTION

Dry eye disease (DED) is a common disease characterized by tear film instability and
hyperosmolarity, inflammation, and neurosensory abnormalities. It is estimated that the worldwide
global prevalence of DED ranged from 5 to 50% according to the Tear Film and Ocular Surface
Society (TFOS), which causes great burden in healthcare and socioeconomy (1). In this context,
many epidemiological studies have been carried out to clarify the risk factors of the DED for
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developing prevention strategies (2-5). Recently, the
spatiotemporal differences of the incidence and prevalence
of DED were proposed, which were also considered as the most
cost-effective intervention for reducing the negative effects of
diseases (6-9). However, these results remain controversial
limited by the small sample sizes and regional restrictions, which
is generally accepted that the epidemiological studies of such
high prevalence diseases are costly for developing countries to
carry out (10).

With the rapid development of information technology,
the internet has become the main way for people to obtain
information, and it was reported that nearly 70% adolescents
searched medical-related issues through internet (11). On this
basis, the concept of infodemiology has been developed, which
was mainly based on the internet information to conduct the
analysis of diseases (12). Google Trends is considered as the
most useful tool of infodemiology, and several research have
predicted diseases prevalence, monitored infectious diseases
and identified the public concern through analyzing Google
Trends (13-16).

However, Google Trends is not available in Chinese mainland,
while the Baidu is viewed as the top search engine in Chinese
mainland with nearly 65 % of web surfers ranking Baidu as
their first choice to seek for medical-related information, which
is equal to the role of Google in western countries (17). In
addition, considering the screen time has been identified as an
important risk factor of DED, we assume that the population
of people using Baidu to search for DED is highly overlapping
with the DED patients in Chinese mainland. Therefore, this
study aims to analyze the DED searching behavior of users
through Baidu Index (BI) to determine its public interest
and spatial-temporal distribution. Such results can provide
reference for developing better interventions and treatments
of DED patients and further conducting epidemiological study
of DED.

METHODS

The Baidu Index (BI) is provided by Baidu Inc., which is a data
sharing platform based on the searching behavior of all Chinese
Mainland Baidu users (https://index.baidu.com/v2/index.html).
BI can be divided into PC (Personal Computer) BI as well as
Mobile BI, and the basic of BI calculation is the frequency of
keywords searching in Baidu over a period of time, plus with the
further filtering and weighting by their IT services technicians
such as the derivation and variation word. Considering the widely
known of DED and the availability of data in BI, the search term
was finally identified as “Dry eye diseases.” We collected the BI
about DED from January 1, 2011 to December 5, 2021 covering
31 provinces, municipalities, and autonomous regions in Chinese
mainland. As the time series exceeds more than 1 year, only the
7 days average BI will be available for public. Therefore, a total of
17, 701 (571 weeks and 31 regions) sets of data were collected in
this study.

Seasonality and trend analysis of BI were carried out using
R 4.1.1 software based on the Holt-Winters seasonal methods.

Before analysis, the time series data were smoothed by calculating
their simple moving average with the k value of 15. All
data were decomposed into trend factors, seasonal factors and
random factors, which represented long-term changes, periodic
changes and irregular changes in the data, respectively. The
seasonality <0.4 was considered as no seasonal trend. The data
with provinces and search trends was imported into ArcGis
10.7 software to map the spatial distribution of the BI index
about DED. The Getis-Ord Gi* statistic and standard deviation
ellipse as well as global (Global Moran’s I) and local spatial
autocorrelation were used to determine the geographical trends
and spatial aggregation of BI about DED. P < 0.05 was
considered statistically significant. In addition, we collected the
user demand graphs, related words popularity, and searching
population portraits from the database over the period, and
calculated their average by season and sorted to get the Top 10
search keywords for further understanding the public interest
in DED.

RESULTS

Searches Trends and Seasonal Variation of

DED

Overall, the BI of DED in Chinese mainland had gradually
increased over time, and the smoothed timeseries curve indicated
a rapid increase from 2012 to 2014, followed by a slow rise.
In addition, a large random fluctuation can be observed during
2016 (Figures 1A,B). The trend, seasonality and random error
were further decomposed from the timeseries curve, and it could
also be seen the overall interest in DED was on the rise from
the decomposition trend curve (Figure 1C). The regular seasonal
curve indicated the existence of seasonality in searching DED,
which could explain 42.66% of the variability in the timeseries
curve. Furthermore, there also existed a significant random
error in 2018 which was much higher than in 2016 from the
decomposition random error curve.

We further selected two representative regions in the north
(Beijing) and south (Guangdong) with the highest incidence
of DED and the similar internet penetration rate to explore
whether there is a difference in seasonality between different
areas (Figures 1D,E). Both decomposition trend curves of them
demonstrated s significant rise of BI from 2012 to 2014, as
previously depicted in Figure 1C, and the two decomposition
seasonal curves presented the BI index of DED gradually
declined over the year and rose rapidly at the start of the
following year, which implied the peak of BI about DED
was in winter. However, their seasonality was only 0.29 and
0.17, respectively. In order to avoid the impact of the rapid
rise in 2012 to 2014 on the decomposition of timeseries
curve, we decomposed these timeseries curve of two cities
for the period 2015 to present. The results identified the
seasonality of Beijing was 0.50, and higher than that of
Guangdong (0.23).

Geographic Trends and Hotspots of DED
Figure 2A demonstrates the spatial hotspot and coldspot
distribution of BI about DED. Most hotspots were concentrated
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in the east of Chinese mainland, while the coldspot mainly
concentrated in west. In addition, the distribution of hotspots
in the northeast and central regions gradually decreased, with
the central region of Shaanxi province no longer being a
hotspot for DED BI since 2016, so as the northeast region
of Jilin province. The overall development trend of the DED
BI was analyzed through standard deviation ellipse, which can
be seen that the shape of the ellipse remained stable over
the last decade, indicating that the DED BI always presented
a distribution that gradually decreased from the east to the
west.

The global Moran’s I spatial autocorrelation analysis of the
BI about DED in Chinese mainland from 2011 to 2021 was
conducted at the provincial level (Figure 2B). The results showed
that the Moran’s I index was >0 for all years from 2012 to 2017
with statistical significance, however there also demonstrated an
overall decreasing trend of Moran’s I index, which indicated that
the spatial aggregation of DED BI was gradually weakening. From
2018 onwards, the Moran’s I index was no longer significant,
indicating that DED BI began to take on the character of a
random distribution instead of aggregation. We further analyzed
the local spatial autocorrelation and its LISA aggregation map
to explore aggregation areas of BI about DED in Chinese
mainland. It could be seen that the High/High clustering was
mainly concentrated on the eastern regions, while the High/Low
clustering was concentrated on Guangdong province, which
implied that the Guangdong was also a major agglomeration
location of DED BI besides the eastern.

Public Attention of DED

Figure 3A shows the characteristics of users who searched DED
in Baidu, in which could observe that people aged between 20—
29 years searched DED most, much more than the average of
all Baidu users while people in 30s were slightly less than the
average levels. In addition, there was a higher proportion of
women than men in searching for DED-related keywords. We
further summarized the top 10 DED-related search keywords
in the past year and divided them by season (Figure 3B). The
ocular diseases were always at the top of the search list in
different seasons, including glaucoma, conjunctivitis, keratitis
and trachoma. This was followed by treatments for DED,
such as eye drops, artificial tears and sodium hyaluronate
(commercial name: Hailu). Furthermore, there were also many
searches about symptoms including dry and itchy, especially
in autumn.

DISCUSSION

The internet has become so widely involved in the daily
lives of people, and the data from search engine can
reflect public perceptions and interests of particular issues
or diseases to some extent, especially when available data
from large scale on-site epidemiological studies are lacking
(18, 19). In this study, we identified search trends of DED
in relation to seasonality, geographical hotspot distribution,
and public concerns based on Baidu, the most widely
used search engine in Chinese mainland. Such results could
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provide a meaningful reference for further understanding the
epidemiology of DED in Chinese mainland and developing more
appropriate interventions.

It is generally believed that the incidence and prevalence
of DED is increasing, however, there is still lack of sufficient
evidence to support this view (20). Our research provided
circumstantial evidence through the trend of increasing BI in
DED over the years in Chinese mainland. Among the timeseries
curves, 2012-2014 and 2018 could be considered as the key burst
time points of searching DED. The reason of a steeply rising BI
about DED from 2012-2014 might be due to the widespread use
of 4G phones, people started to use their phones more often
for searching and the prolonged screen use could also cause
more DED (21). During 2017-2018, DED had attracted a lot of
attention from the researchers, including the top medical journal
The New England Journal of Medicine published a thematic
review, and the TFOS organized a series of workshop to revise
the guidelines for diagnosis and treatment of DED (22-24). These
efforts had contributed to the awareness and understanding of
DED among clinicians and the general public.

Our research showed BI about DED varied seasonally, with
an overall trend of high in winter and low in summer, which
met the previous epidemiological studies (25-27). Such trend
was more evident in the northern regions, while the southern
was less affected by the seasons (4). Um et al. (28) and van
Setten et al. (29) further proposed that this seasonality could
be attributed to the triggering factors of DED symptoms in the
environment like ambient temperature and humidity. Therefore,
the low seasonality of Guangdong could be explained by it
belongs to the subtropical monsoon climate, with the lower
range of temperature variations and higher humidity compared
with Beijing. However, Zhong et al. (30) reported the opposite
conclusion, and they found the seasonality played an important
role in prevalence of DED in Taiwan, which performed a similar
geographical location to Guangdong. This might be due to
regional differences in industrial structure, resulting in different
lifestyles, which was a more important risk factor than the season
under the same climatic conditions.

Previous epidemiological studies of DED in Chinese mainland
showed that the overall prevalence was highest in eastern
while lowest in northwest owing to the differences in climatic
conditions and socioeconomic factors (4, 28). Our geographical
hotspot analysis of the BI about DED led to the same conclusion,
however this trend in geographical distribution had decreased
in the last decade, as evidenced by the hotspot shift path
and diminishing spatial autocorrelation. Such phenomenon
also confirmed that the incidence of DED gradually increased,
especially in the high-altitude western regions after 2014. In
addition to the impact of high altitude that was identified as
the risk factor of DED, the proliferation of mobile devices
might also accelerate this process (31, 32). Moreover, we also
identified the Guangdong province was a high-risk area of
DED compared with surroundings by local autocorrelation,
which was often overlooked in previous studies. This was
probably due to the fact that Guangdong province was the
place where the novel electronics and internet businesses
developed most rapidly in Chinese Mainland (33, 34). At

the same time, there was an influx of heavy screen users
working in these areas each year, which could also explain
the BI trend about DED gradually shift to the east and
become concentrated (35). Furthermore, there are still lack
of large epidemiological studies on screen use and DED
prevalence due to the difficulties in data collection, while the
population enrolled in this study usually had a habit of using
electronic devices, which can provide a useful reference for the
future studies.

User profile showed that women were the main searchers,
which was consistent with previous research that women are
at greater risk of DED (36). However, several studies reported
the age was the important risk of DED, while we found the
teenagers search more about DED than middle-aged and older
in this study (37-39). This may be due to differences in the
study population, with adolescents likely to be more adept at
accessing information from the internet. In addition, adolescents
might have subjective symptoms of DED but do not meet the
actual diagnostic criteria for field epidemiological studies (40, 41).
The frequency analysis of hot words related to DED mainly
includes three aspects: other associated ocular diseases, treatment
options and the subjective symptoms of patients. Keratitis,
conjunctivitis, glaucoma, trachoma and refractive disorders are
the hottest related searches about DED, and when patients feel
uncomfortable with the eyes but do not know exactly about
diagnosis, they tend to search such words owing to the semantic
similarity in Chinese. This suggests that we should further raise
awareness of these diseases for the public. The most frequent
hot word of treatment is sodium hyaluronate and artificial
tears, which is most common prescription for clinicians and
also is over-the-counter medicines. Patients may be likely to
search its side-effect and purchase it when receive the advice
from doctors or netizen. In addition, patients also frequently
search for their symptoms online, especially in the autumn,
further suggesting that there is a seasonality to the prevalence
of DED. These search behaviors indicate the propensity of
patients to use the internet for medical consultations or to
search for medical services, however the potential risks of
suffering cyberchondria of excessive searching should be further
concerned (42).

There are some limitations in this study. The result cannot
directly reflect the prevalence of DED, because many people who
simply feel dryness in eyes might also search “Dry eye diseases”
in Baidu, while they do not actually meet the criteria for a
diagnosis. In addition, the details in the process of generating
and calculating BI is not disclosed by the Baidu Inc., and the
BI only provided relatively little information and short time
span compared to Google trends. Therefore, the demographic
characteristics and potential covariates that impacted on the
searching behavior of DED could not be further identified and
analyzed in this research.

DATA AVAILABILITY STATEMENT

The original
study  are

contributions
included in  the

presented in the
article/supplementary

Frontiers in Public Health | www.frontiersin.org

July 2022 | Volume 10 | Article 834926


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Yu et al.

Infodemiology Study of DED

material, further inquiries can be directed to the
corresponding author.
AUTHOR CONTRIBUTIONS

HY and YF designed the study. HY and WZ wrote the initial
draft. MZ, GZ, WW, and YF revised the manuscript. All the

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

. Silbert

. Bron AJ], de Paiva CS, Chauhan SK, Bonini S, Gabison EE, Jain S,

et al. TFOS DEWS II pathophysiology report. Ocul Surf. (2017) 15:438-
510. doi: 10.1016/j.jt0s.2017.05.011

. Lee AJ, Lee J, Saw SM, Gazzard G, Koh D, Widjaja D, et al. Prevalence and

risk factors associated with dry eye symptoms: A population based study in
Indonesia. Br ] Ophthalmol. (2002) 86:1347-51. doi: 10.1136/bjo.86.12.1347

. LiuNN, Liu L, Li ], Sun YZ. Prevalence of and risk factors for dry eye symptom

in Mainland China: A systematic review and meta-analysis. | Ophthalmol.
(2014) 2014:748654. doi: 10.1155/2014/748654

. Song P, Xia W, Wang M, Chang X, Wang ], Jin S, et al. Variations

of dry eye disease prevalence by age, sex and geographic characteristics
in China: a systematic review and meta-analysis. ] Glob Health. (2018)
8:020503. doi: 10.7189/jogh.08.020503

. Hasan ZIY. Dry eye syndrome risk factors: A systemic review. Saudi ]

Ophthalmol. (2021) 35:131-9. doi: 10.4103/1319-4534.337849

. Kirby RS, Delmelle E, Eberth JM. Advances in spatial epidemiology

and  geographic information  systems. Ann (2017)
27:1-9. doi: 10.1016/j.annepidem.2016.12.001

JA, Bitton E, Bhagat K. Advances in Diagnosis
Management of Dry Eye Disease. Adv Ophthalmol Optom.

4:13-38. doi: 10.1016/j.ya00.2019.04.002

Epidemiol.

and
(2019)

. Azzam DB, Nag N, Tran J, Chen L, Visnagra K, Marshall K, et al. A novel

epidemiological approach to geographically mapping population dry eye
disease in the United States through google trends. Cornea. (2021) 40:282-
91. doi: 10.1097/1C0O.0000000000002579

. Shrestha S, Bauer CXC, Hendricks B, Stopka TJ. Spatial epidemiology:

an empirical framework for syndemics research. Soc Sci Med. (2022)
295. doi: 10.1016/j.socscimed.2020.113352

Osae AE, Gehlsen U, Horstmann J, Siebelmann S, Stern ME, Kumah DB, et al.
Epidemiology of dry eye disease in Africa: the sparse information, gaps and
opportunities. Ocul Surf. (2017) 15:159-68. doi: 10.1016/j.jt0s.2017.01.001
Freeman JL, Caldwell PHY, Bennett PA, Scott KM. How adolescents search for
and appraise online health information: a systematic review. J Pediatr. (2018)
195:244-55.€241. doi: 10.1016/j.jpeds.2017.11.031

Mavragani A. Infodemiology and infoveillance: Scoping review. ] Med Internet
Res. (2020) 22. doi: 10.2196/16206

Mavragani A, Ochoa G. Google trends in infodemiology and
infoveillance: Methodology framework. JMIR Public Health Surveill.
(2019) 5:€13439. doi: 10.2196/13439

Gong X, Han Y, Hou M, Guo R. Online public attention during the early days
of the COVID-19 pandemic: infoveillance study based on baidu index. JMIR
Public Health Surveill. (2020) 6:€23098. doi: 10.2196/23098

Walker A, Hopkins C, Surda P. Use of Google Trends to investigate loss-
of-smell-related searches during the COVID-19 outbreak. Int Forum Allergy
Rhinol. (2020) 10:839-47. doi: 10.1002/alr.22580

Zhao C, Yang Y, Wu S, Wu W, Xue H, An K, et al. Search trends
and prediction of human brucellosis using Baidu index data from 2011
to 2018 in China. Sci Rep. (2020) 10:5896. doi: 10.1038/s41598-020-6
2517-7

Wei S, Ma M, Wu C, Yu B, Jiang L, Wen X, et al. Using search trends
to analyze web-based interest in lower urinary tract symptoms-related
inquiries, diagnoses, and treatments in mainland china: Infodemiology study
of baidu index data. ] Med Internet Res. (2021) 23:€27029. doi: 10.2196/
27029

authors made a substantial contribution to the article and
approved the final submitted version.

FUNDING

This study was supported by the National Natural Science
Foundation of China grants (Nos. 81700799; 82070926).

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

. Palomo-Llinares R, Sdnchez-Tormo ], Wanden-Berghe C, Sanz-Valero

J. Trends and seasonality of information searches carried out through
google on nutrition and healthy diet in relation to occupational health:
Infodemiological study. Nutrients. (2021) 13:4300. doi: 10.3390/nul3
124300

. Ali S, Khusro S, Khan A, Khan H. Smartphone-based lifelogging:

Toward realization of personal big data. In: Guarda T, Anwar S,
Leon M, Pinto FJM, editors. Information and Knowledge in Internet
of Things. Cham: Springer International Publishing (2022). p. 249-309.
doi: 10.1007/978-3-030-75123-4_12

Farrand KE Fridman M, Stillman IO, Schaumberg DA. Prevalence of
Diagnosed Dry Eye Disease in the United States Among Adults Aged 18 Years
and Older. Am J Ophthalmol. (2017) 182:90-8. doi: 10.1016/j.aj0.2017.06.033
Chen S, Zhang P, Tafazolli R. Enabling technologies for beyond TD-LTE-
Advanced and 5G wireless communications. China Commun. (2016) 13:4-5.
doi: 10.1109/CC.2016.7513197

Craig JP, Nichols KK, Akpek EK, Caffery B, Dua HS, Joo CK, et al. TFOS
DEWS II definition and classification report. Ocul Surf. (2017) 15:276-
83. doi: 10.1016/}.jt0s.2017.05.008

Wolffsohn JS, Arita R, Chalmers R, Djalilian A, Dogru M, Dumbleton K,
et al. TFOS DEWS II diagnostic methodology report. Ocul Surf. (2017)
15:539-74. doi: 10.1016/j.jt0s.2017.05.001
Clayton JA, Dry Eye. N Engl
23. doi: 10.1056/NEJMra1407936

Kumar N, Feuer W, Lanza NL, Galor A. Seasonal variation in dry eye.
Ophthalmology. (2015) 122:1727-9. doi: 10.1016/j.ophtha.2015.02.013

Ayaki M, Kawashima M, Uchino M, Tsubota K, Negishi K. Possible
association between subtypes of dry eye disease and seasonal variation. Clin
Ophthalmol. (2017) 11:1769-75. doi: 10.2147/OPTH.S148650

Dermer H, Galor A, Hackam AS, Mirsaeidi M, Kumar N. Impact of seasonal
variation in meteorological conditions on dry eye severity. Clin Ophthalmol.
(2018) 12:2471-81. doi: 10.2147/OPTH.S181637

Um SB, Kim NH, Lee HK, Song JS, Kim HC. Spatial epidemiology of
dry eye disease: Findings from South Korea. Int | Health Geogr. (2014)
13:31. doi: 10.1186/1476-072X-13-31

van Setten G, Labetoulle M, Baudouin C, Rolando M. Evidence of seasonality
and effects of psychrometry in dry eye disease. Acta Ophthalmol. (2016)
94:499-506. doi: 10.1111/a0s.12985

Zhong JY, Lee YC, Hsieh CJ, Tseng CC, Yiin LM. Association between dry eye
disease, air pollution and weather changes in Taiwan. Int | Environ Res Public
Health. (2018) 15:2269. doi: 10.3390/ijerph15102269

Gupta N, Prasad I, Himashree G, D’Souza P. Prevalence of dry eye at high
altitude: a case controlled comparative study. High Alt Med Biol. (2008)
9:327-34. doi: 10.1089/ham.2007.1055

Guo B, Lu P, Chen X, Zhang W, Chen R. Prevalence of dry eye
disease in Mongolians at high altitude in China: The Henan eye
study. Ophthalmic Epidemiol. (2010) 17:234-41. doi: 10.3109/09286586.2010.
498659

Yu H. Industrial upgrading in Guangdong: How well is it performing? China
Int]. (2014) 12:108-31. doi: 10.1353/chn.2014.0002

Huang J, Zhang W, Ruan W. Spatial spillover and impact factors of the
internet finance development in China. Phys A Stat Mech Appl. (2019)
527:121390. doi: 10.1016/j.physa.2019.121390

Lin Y. E-urbanism: E-commerce, migration, and the transformation
of Taobao villages in wurban China. Cities. (2019) 91:202-
12. doi: 10.1016/j.cities.2018.11.020

J Med. (2018) 378:2212-

Frontiers in Public Health | www.frontiersin.org

July 2022 | Volume 10 | Article 834926


https://doi.org/10.1016/j.jtos.2017.05.011
https://doi.org/10.1136/bjo.86.12.1347
https://doi.org/10.1155/2014/748654
https://doi.org/10.7189/jogh.08.020503
https://doi.org/10.4103/1319-4534.337849
https://doi.org/10.1016/j.annepidem.2016.12.001
https://doi.org/10.1016/j.yaoo.2019.04.002
https://doi.org/10.1097/ICO.0000000000002579
https://doi.org/10.1016/j.socscimed.2020.113352
https://doi.org/10.1016/j.jtos.2017.01.001
https://doi.org/10.1016/j.jpeds.2017.11.031
https://doi.org/10.2196/16206
https://doi.org/10.2196/13439
https://doi.org/10.2196/23098
https://doi.org/10.1002/alr.22580
https://doi.org/10.1038/s41598-020-62517-7
https://doi.org/10.2196/27029
https://doi.org/10.3390/nu13124300
https://doi.org/10.1007/978-3-030-75123-4_12
https://doi.org/10.1016/j.ajo.2017.06.033
https://doi.org/10.1109/CC.2016.7513197
https://doi.org/10.1016/j.jtos.2017.05.008
https://doi.org/10.1016/j.jtos.2017.05.001
https://doi.org/10.1056/NEJMra1407936
https://doi.org/10.1016/j.ophtha.2015.02.013
https://doi.org/10.2147/OPTH.S148650
https://doi.org/10.2147/OPTH.S181637
https://doi.org/10.1186/1476-072X-13-31
https://doi.org/10.1111/aos.12985
https://doi.org/10.3390/ijerph15102269
https://doi.org/10.1089/ham.2007.1055
https://doi.org/10.3109/09286586.2010.498659
https://doi.org/10.1353/chn.2014.0002
https://doi.org/10.1016/j.physa.2019.121390
https://doi.org/10.1016/j.cities.2018.11.020
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Yu et al.

Infodemiology Study of DED

36.

37.

38.

39.

40.

41.

42.

Lurati AR. Menopause and dry eye syndrome. Nurs Women Health. (2019)
23:71-8. doi: 10.1016/j.nwh.2018.11.001

Pult H. Relationships between meibomian gland loss and age, sex, and dry eye.
Eye Contact Lens. (2018) 44:5318-24. doi: 10.1097/ICL.0000000000000467
Ayaki M, Negishi K, Kawashima M, Uchino M, Kaido M, Tsubota K. Age is a
determining factor of dry eye-related signs and symptoms. Diagnostics. (2020)
10:193. doi: 10.3390/diagnostics10040193

Tellefsen Noland S, Badian RA, Utheim TP, Utheim @A, Stojanovic A,
Tashbayev B, et al. Sex and age differences in symptoms and signs of dry
eye disease in a Norwegian cohort of patients. Ocular Surface. (2021) 19:68—
73. doi: 10.1016/j.jt0s.2020.11.009

Hubschman S, Rojas M, Kalavar M, Kloosterboer A, Sabater AL, Galor A.
Association Between Early Sjogren Markers and Symptoms and Signs of Dry
Eye. Cornea. (2020) 39:311-5. doi: 10.1097/1CO.0000000000002171
McMonnies CW. Why the symptoms and objective signs of dry eye disease
may not correlate. ] Optom. (2021) 14:3-10. doi: 10.1016/j.0ptom.2020.10.002
Zheng H, Sin SCJ, Kim HK, Theng YL. Cyberchondria: a systematic review.
Internet Res. (2021) 31:677-98. doi: 10.1108/INTR-03-2020-0148

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Yu, Zeng, Zhang, Zhao, Wu and Feng. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Public Health | www.frontiersin.org

July 2022 | Volume 10 | Article 834926


https://doi.org/10.1016/j.nwh.2018.11.001
https://doi.org/10.1097/ICL.0000000000000467
https://doi.org/10.3390/diagnostics10040193
https://doi.org/10.1016/j.jtos.2020.11.009
https://doi.org/10.1097/ICO.0000000000002171
https://doi.org/10.1016/j.optom.2020.10.002
https://doi.org/10.1108/INTR-03-2020-0148
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Utilizing Baidu Index to Investigate Seasonality, Spatial Distribution and Public Attention of Dry Eye Diseases in Chinese Mainland
	Introduction
	Methods
	Results
	Searches Trends and Seasonal Variation of DED
	Geographic Trends and Hotspots of DED
	Public Attention of DED

	Discussion
	Data Availability Statement
	Author Contributions
	Funding
	References


