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ABSTRACT

BACKGROUND. Google Trends (GT) has been widely used in public health for surveillance in the Big Data
era. Although it is one of the most common respiratory tract infections, the rising trend of influenza cases in
October 2025 requires vigilance from Indonesia health policymakers.

OBJECTIVE. This study aims to analyze public awareness of influenza infection compared to acute respiratory
infections (ARIs) based on GT.

MATERIALS AND METHODS. Google Relative Search Volume (RSV) were performed using keywords in
Bahasa Indonesia with for the influenza topic include “Influenza” + “gejala influenza” + “terapi influenza” +
“obat influenza” and the keywords for ARI topic include “ISPA” + “gejala ISPA” + “terapi ISPA” + “obat ISPA”
for ARI. RSV score then analyzed based on the western and eastern Indonesia region and compared with official
influenza report. A p-value <0.05 indicates significant results.

RESULTS. Although there was an increasing trend of influenza scores in October 2025 which were higher than
ARI scores, the average ARI score was higher than influenza scores (58.88+20.5 vs 42.91£15.33; p < 0.0001).
Google Trends influenza and ARI are positively correlated with the number of officially reported influenza
cases. Based on geography, the Western region had a higher influenza score than the Eastern region (45.85+£16.92
vs 38.15£11.37; p = 0.158), while ARI scores were found to be higher in the Eastern region than in the Western
region (77.00£18.76 vs 47.66+11.71; p < 0.0001).

CONCLUSIONS. Changes in Google Trends keyword trends for influenza and ARI in Indonesia may be
influenced by officially reported influenza cases. There remains a gap in public awareness across Indonesia
regarding both topics. Government and health policy holders need to increase public awareness of the spread of
influenza infections and prevent future outbreaks.
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INTRODUCTION

The use of non-hospital information that can
be collected in real-time and accessed quickly
has become common in the era of ‘big data’. It is
commonly used in epidemiological studies and
public health surveillance, especially to monitor
potential infections and outbreaks (1). One of the
most commonly used data sources is Google Trends,
which has been developed by Google Inc. to analyze
the most frequently searched keywords from around
the world (2). Specifically, this tool collects data
automatically in real-time, and provides quantitative
and qualitative data applied to informatics research
of various infectious and non-infectious diseases
(2). Several previous studies have demonstrated the
use of this technology to track public attention to

COVID-19 symptoms during the pandemic related to
the spread of the virus (3,4).

The increase in the incidence of seasonal influenza
caused by influenza viruses during the last few months
of 2025 can cause a variety of clinical conditions
ranging from mild to severe influenza-like illness
(ILI), and sometimes results in hospitalizations and
deaths (5). Reports from the World Health Organization
(WHO) indicate an increase in influenza activity since
October 2025 in both the northern hemisphere and in
the southern hemisphere, which was previously rare
(6). An increase in influenza incidence has also been
reported in Indonesia, where by December 2025 the
positivity rate reported by the Ministry of Health
reached 28%, with a decrease compared to October
2025, when the positivity rate reached 36%. Because
there are various forms of seasonal influenza and it has
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a rapid transmission, a system is needed to monitor
surveillance and public awareness of influenza
infections quickly (7).

One of the uses of Google Trends is to see the level
of public awareness on various topics, including in
the health sector. Since the COVID-19 pandemic era,
the use of Google Trends to monitor public awareness
has become a concern in epidemiological surveillance
studies because it is related to the public’s health
behaviour at the beginning of the pandemic, which is
illustrated by the low response of the community to
adopt preventive health policies during early pandemics
(8). Increased public awareness also presents searches
for information related to diseases that contribute
to early detection for diagnosis, thereby increasing
efforts to find new cases (9). Therefore, attention to
public awareness needs to be considered by public
policy makers in efforts to detect early and prevent the
spread of diseases both locally and globally (10).

Various studies have shown that Google Trends use
can complement traditional public health surveillance
by understanding public responses and sentiment
towards potential outbreaks (11). In addition, Google
Trends can help reveal the need for health-related
information through the frequency of searches
accessed from the internet (12). In addition to the
increasing positive trend in influenza, several other
ILI conditions may be caused by acute respiratory
infections caused by non-influenza pathogens,
which also require attention from Indonesian health
policymakers, especially to prevent future outbreaks
of influenza or other viruses (13,14). Therefore, this
study aims to analyze the level of public awareness
about influenza and acute respiratory infections in
Indonesia using Google Trends.

METHODS

Google Trends data is anonymous because no
names or other personal information are revealed from
search results. Google Trends provides comparisons of
up to five search terms or topics. Google Trends results
publish search volumes for terms submitted to Google’s
search engine for one or more specific keywords. For
each search term or topic, they are associated with the
maximum interest value for each query, set from 0
(least searched) to 100 (most searched) in the form of
relative search volume (RSV).

This research was conducted in November 2025.
Data collection was performed using the following
settings in Google Trends (https:/trends.google.com/
trends): the period was set to “the last year,” the region
was selected as “Indonesia,” and “all categories” and
“web search” were set. Keyword selection is based on
general knowledge using a collection of terms used

by users in Bahasa Indonesia related to the influenza
topic, which were represented as “Influenza” + “gejala
influenza” + “terapi influenza” + “obat influenza”,
while the topic for acute respiratory infections
(ARIs) or ‘infeksi saluran pernafasan akut’ (ISPA)
uses the keywords “ISPA” + “gejala ISPA” + “terapi
ISPA” + “obat ISPA”. The search for both topics was
conducted within the same time span (November 2024
— November 2025) and analysis and data collection
were carried out simultaneously in order to achieve
comparability of RSV values between each topic. The
results obtained are in the form of RSV which is then
downloaded in Excel format and calculated in the form
of mean + standard deviation to assess fluctuations
each month.

RSV score then analyzed based on the western
(Sumatra, Java, and Kalimantan) and eastern (Sulawesi,
Bali, East Nusa Tenggara, West Nusa Tenggara
Maluku Islands, and Papua) Indonesia region. To
improve the quality of the study, RSV between the
two topics was then analyzed with influenza case
data officially reported by the Indonesian Ministry of
Health between July 2025 and early November 2025.
Reports of positive results can be accessed on the
Ministry of Health website. (kemkes.go.id/id/layanan/
laporan-pengawasan-kasus-influenza-dan-covid-19-
tahun-2025).

The RSV score results were then analyzed
using SPSS version 21 software to illustrate public
awareness between November 2024 and November
2025. Retrieved RSV data were then analyzed using
a T-test to compare the mean scores of the influenza
and ARI topics between the western and eastern
regions of Indonesia. The correlation between RSV
and real data of reported positive influenza cases was
analyzed using Pearson correlation. A p-value <0.05
indicates significant results.

RESULT

Based on Google Trends keyword search trends
(Fig. 1. A), the trend analysis results show that
searches for the keyword influenza increased
simultaneously with the increase in positive influenza
trends reported by the Indonesian Ministry of Health
between from July — November 2025 (Fig. 1. B).
Based on the average RSV over the past year, the
analysis results show that the ARI-related keywords
were found more often than the influenza-related
keywords (58.88+20.5 vs. 42.91£15.33; p < 0.0001).
However, during influenza rising case (July -
November 2025), influenza-related keywords were
higher than ARI-related keywords (31.70£20.30 vs.
23.88+4.62; p < 0.0001). Correlation analysis showed
a positive correlation between RSV influenza-related
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Fig. 1. A. Keyword search trends related to influenza and acute respiratory infections (ARIs) from Google Trends. B.
Comparison between influenza-related and acute respiratory infections-related keywords with positive rates for influenza
reported by the Ministry of Health of the Republic of Indonesia from July — November 2025

keywords and ARI-related keywords with reported
real-world influenza cases (p =0.710 (p < 0.0001) and
p =0.680 (p < 0.0001) respectively)

Based on its distribution in Indonesia (Fig. 2), the
keyword topic influenza is more frequently searched
in the western region of Indonesia (East Java, West
Java, Special Capital Region of Jakarta, Riau Islands),
while in the eastern region, searches for the topic of
ISPA are more commonly searched (except for the
island of Bali where searches related to influenza are
more common).

238

Based on geographical location, the Western region
had higher influenza topic RSV than the Eastern
region (45.85+16.92 vs. 38.15+11.37; p = 0.158) (Fig. 3),
while ARI topic RSV was found to be higher in the
Eastern region than in the Western region (77.00+18.76
vs 47.66£11.71; p < 0.0001) (Fig. 4).

DISCUSSION

This study reveals an increase in public attention,
coinciding with the positive trend in influenza findings
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Fig. 2. Distribution of searches for influenza-related keyword (blue) and ARI-related keyword (red) based on geographic

distribution between November 2024 — November 2025
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Fig. 3. Comparison of RSV influenza topics between
western and eastern regions

in Indonesia from August to November 2025. This
finding is supported by a correlation analysis between
keyword searches with Google Trends and influenza
cases reported by the Indonesian Ministry of Health.
Google Trends can capture public interest online,
illustrating the speed of contagious disease spread
by combining various other variable factors, such
as environmental factors, although there is a weak
correlation with clinical presentations in the field (7,15-
17). In addition to predicting outbreak speed, Google
Trends can provide an early warning of public reaction
before future outbreaks occur (7,18).

The use of Google Trends can be a tool for strategic
planning in preventative disease control, as RSV
trends can be seen to differ across different Google
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Fig. 4. Comparison of RSV ARIs topics between western
and eastern regions

Trend search locations (19). In this study, the increase
in trends was found to be uneven across Indonesia,
with interest in influenza topics limited to certain
regions (Java, Bali, and the Riau Islands), while topics
related to respiratory tract infections were more
common than influenza. The high level of interest in
information about the topic of influenza may be related
to the high mobility of the population in the region,
which is related to the risk of spreading the virus (20)
Other factors, such as the level of familiarity with the
topic, can also influence Google Trends results, where
people tend to search based on the most discussed
topics and personal habits (12).

Publicinterestin ARIterminology can be influenced
by familiarity with it as residents of a particular
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area, which is influenced by geographic bias. This
difference in conditions was observed in another study
in the UK, which found differences in respiratory
diagnoses between regions in the UK, with upper
respiratory tract infections (URTIs), lower respiratory
tract infections (LRTIs), and asthma being higher in
the poorest groups and also tending to increase with
increasing urbanization, while Influenza-like illness
(ILI) was highest in the least poor and rural areas (21).
Trends in ARI were also not influenced by seasonal
infections such as respiratory syncytial virus (RSV),
which can vary across tropical countries, despite their
geographical proximity, and can be influenced by
various factors such as rainfall, climate patterns, and
altitude (22).

The findings of this study indicate a positive
correlation between changes in influenza-related
keyword search trends and reports of influenza
cases in Indonesia by the Indonesian Ministry of
Health. The trends observed in this analysis show an
increasing pattern between reported influenza cases
and influenza-related keyword searches, indicating
a relationship between public interest in influenza
issues. Similar findings in other studies confirm the
congruence between Google Trends and outbreaks such
as measles and dengue fever, although only partial data
are reported weekly in developed countries (18,23).
Thus, Google Trends can capture information needs
from official government reports and news reports as
an important tool for public health interventions in the
digital age (23).

Although the use of Google Trends as an early
warning system for epidemics has been extensively
researched, the use of keyword-based queries also has
a bias that can lead to media coverage oversimplifying
influenza and acute respiratory infections (ARI) topics
compared to the actual epidemiological burden, and
is merely speculative (24,25). Google Trends also
tends to underestimate or overestimate the actual
epidemiological burden when the general public has
poor knowledge of a disease (24). This was observed
in the study of Olson et al (2013), where discrepancies
were found in Google Trends’ prospective estimates
that missed the initial wave of the HIN1 virus pandemic
in 2009 and overestimated the impact of the 2012/2013
epidemic in the United States (26). Also, data from
Google Trends can be an overrepresentation that can
be influenced by the effects of population density in an
area, characteristics of a younger population, or a more
educated population (27,28). Therefore, sampling
support is needed in clinical populations to support the
role of Google Trends as a public surveillance tool to
predict potential outbreaks (24).

This study has several limitations, one of which is
the inability to specifically analyze the characteristics
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of the population searching for topics using Google
Trends. This results in demographic limitations
affecting public interest in certain health topics, such
as among the elderly population, who are not familiar
with the internet (29). Google Trends also requires
internet access, which in some regions of Indonesia
has limited internet access, possibly resulting in RSV
detection being missed. The data on influenza case
reports reported by the Ministry of Health also does not
include which provinces have found influenza cases,
so it is not possible to conduct an analysis between
each reported case and Google Trends. Nevertheless,
the use of Google Trends can be expanded to analyze
epidemics based on non-epidemiological data by taking
into account various variables, including clinical data,
geographic conditions, and weather, to monitor and
prevent potential future outbreaks.

CONCLUSION

This study shows a similar pattern between
influenza search topics from Google Trends and
positive influenza findings based on Ministry of
Health data from July — November 2025. However,
the level of public awareness of influenza topics over
the past year was lower compared to searches for ARI
topics, especially in Eastern Indonesia. Influenza
topics tended to be higher in Java, Bali, and the Riau
Islands. The trend of public awareness in influenza is
increasing along with the increase in officially reported
case data. Further investigation of the influence of
public health behavior and demographic factors on
Google Trend topic searches is needed to improve the
accuracy of public perspectives on influenza and other
health topics to prevent potential future outbreaks.

REFERENCES

1. Samaras L, Sicilia MA, Garcia-Barriocanal E.
Predicting epidemics using search engine data:
a comparative study on measles in the largest
countries of Europe. BMC Public Health. 2021 Jan
21;21(1):100. doi:10.1186/s12889-020-10106-8

2. Ming W kit, Huang F, Chen Q, Liang B, Jiao A,
Liu T, et al. Understanding Health Communication
Through Google Trends and News Coverage
for COVID-19: Multinational Study in Eight
Countries. JMIR Public Health Surveill. 2021 Dec
21;7(12):26644. doi:10.2196/26644

3. Kaatz M, Springer S, Schubert R, Zieger M.
Representation of long COVID syndrome in the
awareness of the population is revealed by Google
Trends analysis. Brain Behav Immun - Health. 2022
Jul 1;22:100455. doi:10.1016/j.bbih.2022.100455

4. Kornellia E, Syakurah RA. Use of Google
Trends database during the COVID-19 pandemic:



Muhammad Luthfi Adnan

10.

11.

12.

13.

14.

systematic
Aug 1;6(2):2023017-2023017.
multirev.2023017

Alshahrani AM, Okmi E, Sullivan SG, Tempia
S, Barakat A, Naja HAE, et al. Uncovering the
Burden of Influenza-Associated Illness across
Levels of Severity in the Kingdom of Saudi Arabia
Across Three Seasons. J Epidemiol Glob Health.
2025 Mar 20;15(1):47. doi:10.1007/s44197-025-
00390-1

Seasonal influenza - Global situation. [cited 2025
Dec 23]. Available from: https://www.who.int/
emergencies/disease-outbreak-news/item/2025-
DON586

Jabour AM, Varghese J, Damad AH, Ghailan
KY, Mehmood AM. Examining the Correlation
of Google Influenza Trend with Hospital Data:
Retrospective Study. J Multidiscip Healthc. 2021
Nov 2;14:3073-81. doi:10.2147/JMDH.S322185
Hou Z, Du F, Zhou X, Jiang H, Martin S, Larson
H, et al. Cross-Country Comparison of Public
Awareness, Rumors, and Behavioral Responses
to the COVID-19 Epidemic: Infodemiology Study.
J Med Internet Res. 2020 Aug 3;22(8):e21143.
doi:10.2196/21143

Jun SP, Yoo HS, Lee JS. The impact of the pandemic
declaration on public awareness and behavior:
Focusing on COVID-19 google searches. Technol
Forecast Soc Change. 2021 May 1;166:120592.
doi:10.1016/j.techfore.2021.120592

Bloom DE, Cadarette D. Infectious Disease Threats
in the Twenty-First Century: Strengthening the
Global Response. Front Immunol. 2019 Mar 28;10.
doi:10.3389/fimmu.2019.00549

Arora VS, McKee M, Stuckler D. Google
Trends: Opportunities and limitations in health
and health policy research. Health Policy.
2019  Mar  1;123(3):338—41.  doi:10.1016/.
healthpol.2019.01.001

Jaidka K, Eichstaedt J, Giorgi S, Schwartz HA,
Ungar LH. Information-seeking vs. sharing: Which
explains regional health? An analysis of Google
Search and Twitter trends. Telemat Inform. 2021
Jun 1;59:101540. doi:10.1016/j.tele.2020.101540
Shrestha SK, Shrestha J, Shrestha B, Strand TA,
Dudman S, Andreassen AK, et al. Enteroviruses,
Respiratory Syncytial Virus and Seasonal
Coronaviruses in Influenza-like Illness Cases in
Nepal. Microbiol Res. 2024 Oct 31;15(4):2247—60.
doi:10.3390/microbiolres15040150

Russ S. Interim Effectiveness Estimates of 2025
Southern Hemisphere Influenza Vaccines in
Preventing Influenza-Associated Outpatient and
Hospitalized I1lness — Eight Southern Hemisphere
Countries, March—September 2025. MMWR
Morb Mortal Wkly Rep. 2025;74. doi:10.15585/
mmwr.mm7436a3

review. Multidiscip Rev. 2023
doi:10.31893/

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Cho S, Sohn CH, Jo MW, Shin SY, Lee JH, Ryoo
SM, et al. Correlation between National Influenza
Surveillance Data and Google Trends in South
Korea. PLOS ONE. 2013 Dec 5;8(12):e81422.
doi:10.1371/journal.pone.0081422

Zhang Y, Bambrick H, Mengersen K, Tong S, Hu
W. Using Google Trends and ambient temperature
to predict seasonal influenza outbreaks. Environ
Int. 2018 Aug 1;117:284-91.  doi:10.1016/].
envint.2018.05.016

Ferraz FBGA, Cintra BC, de Olivicira MM,
Machado GP, Fantucci MZ, de Paiva CS, et al.
Eye symptoms due to environmental and climatic
parameters variation: The Google trends and eye-
drops selling as monitors. Med Hypotheses. 2023
Jun 1;175:111076. doi:10.1016/j.mehy.2023.111076
Husnayain A, Fuad A, Lazuardi L. Correlation
between Google Trends on dengue fever and
national surveillance report in Indonesia. Glob
Health Action. 2019 Jan 1;12(1):1552652. doi:10.10
80/16549716.2018.1552652

Thimmaraju MK, Meher VK, Arjun G, Boddeda
B, Thirupathy B, Garige AK, et al. Dengue fever
occurrence in India, Brazil, Paraguay, Philippines
and Singapore using Google trends. Int J Health
Sci. 2022 Mar 29;6(S2):1715-26. doi:10.53730/ijhs.
v6nS2.5176

Andrew MK, Pott H, Staadegaard L, Paget J,
Chaves SS, Ortiz JR, et al. Age Differences
in Comorbidities, Presenting Symptoms, and
Outcomes of Influenza Illness Requiring
Hospitalization: A Worldwide Perspective From the
Global Influenza Hospital Surveillance Network.
Open Forum Infect Dis. 2023 Jun 1;10(6):0fad244.
doi:10.1093/ofid/ofad244

Smith S, Morbey R, de Lusignan S, Pebody
RG, Smith GE, Elliot AJ. Investigating regional
variation of respiratory infections in a general
practice syndromic surveillance system. J Public
Health. 2021 Jun 1;43(2):e153-60. doi:10.1093/
pubmed/fdaa014

Suryadevara M, Domachowske JB, Suryadevara
M, Domachowske JB. Epidemiology and
Seasonality of Childhood Respiratory Syncytial
Virus Infections in the Tropics. Viruses. 2021 Apr
16;13(4). doi:10.3390/v13040696

Wang D, Lang JC, Chen YH. Assessment of
using Google Trends for real-time monitoring of
infectious disease outbreaks: a measles case study.
Sci Rep. 2024 Apr 24;14(1):9470. doi:10.1038/
$41598-024-60120-8

Cervellin G, Comelli I, Lippi G. Is Google Trends
a reliable tool for digital epidemiology? Insights
from different clinical settings. J Epidemiol
Glob Health. 2017 Jan 1;7(3):185-9. doi:10.1016/j.
jegh.2017.06.001

241



Google Trends analysis of public awareness levels for influenza and acute respiratory infections in Indonesia

25.

26.

27.

28.

Sousa-Pinto B, Anto A, Czarlewski W, Anto JM,
Fonseca JA, Bousquet J. Assessment of the Impact
of Media Coverage on COVID-19—Related Google
Trends Data: Infodemiology Study. J Med Internet
Res. 2020 Aug 10;22(8):e19611. doi:10.2196/19611
Olson DR, Konty KJ, Paladini M, Viboud C,
Simonsen L. Reassessing Google Flu Trends
Data for Detection of Seasonal and Pandemic
Influenza: A Comparative Epidemiological Study
at Three Geographic Scales. PLOS Comput Biol.
2013 Oct 17;9(10):e1003256. doi:10.1371/journal.
pcbi.1003256

Portela D, Freitas A, Costa E, Giovannini
M, Bousquet J, Fonseca JA, et al. Impact of
Demographic and Clinical Subgroups in Google
Trends Data: Infodemiology Case Study on
Asthma Hospitalizations. J Med Internet Res.
2025 Mar 10;27(1):e51804. doi:10.2196/51804
Neumann K, Mason SM, Farkas K, Santaularia NJ,
Ahern J, Riddell CA. Harnessing Google Health

242

29.

Trends Data for Epidemiologic Research. Am J
Epidemiol. 2023 Feb 24;192(3):430-7. doi:10.1093/

aje/kwacl71
Alibudbud R. Google Trends for health research:
Its advantages, application, methodological

considerations, and limitations in psychiatric and
mental health infodemiology. Front Big Data. 2023
Mar 27;6. doi:10.3389/fdata.2023.1132764

Received: 08.01.2026
Accepted for publication: 26.06.2026

Address for correspondence:

Muhammad Luthfi Adnan

Department of General Medicine,

Nusa Medika Clinic, Bekasi Regency, Indonesia
email: luthfiadnan35@yahoo.co.id



