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Abstract
The internet is consistently a source of health-related information, with Relative Search Volumes (RSV) being established as a method to analyse
public attention on current events. We aim to observe mental health trends and suicide-related Internet searches during the COVID-19 pandemic in
five Southeast Asian countries - Indonesia, Malaysia, the Philippines, Singapore, and Thailand. Using pre-pandemic weekly RSVs as a baseline,
we used autoregressive integrated moving average (ARIMA)-based modelling to forecast the RSVs for 12 weeks following a spike of COVID-19
cases and compared this with actual observed RSVs in the same period. We compared the mental health-related search terms with a set of neutral
search terms (control terms) via a two-sided t-test. When compared with the controls, it was found that the statistically significant RSVs varied per
country. Southeast Asian countries had comparable but distinct search term profiles compared to the literature on other countries and epidemics.
Analysing RSVs via Google Trends presents a novel method to monitor or predict mental health burdens during the COVID-19 pandemic. It has
the potential to be used for public health surveillance, hence the need for further studies to assess its validity as a method and to create a list of
context-specific terms that are most searched in each country.
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Introduction
Relative Search Volumes (RSV) have been established
to observe and analyse public attention to current
events.¹
Previous literature has shown that trends in public
online interest can be used as a complementary data
source for monitoring the progression of outbreaks, such
as the COVID-19 pandemic,² influenza,³ and Ebola
epidemics.⁴
RSV has also been used in psychiatric epidemiology,
such as forecasting increases in suicide risk nationally.⁵
During the early stages of COVID-19 in the US, acute
anxiety and suicide-related internet searches were
examined, suggesting that RSVs can help monitor
mental health problems in real-time.⁶
This study aims to investigate the use of
RSVs of mental health-related search
terms in Southeast Asian countries during
the COVID-19 pandemic.

Methodology
We utilised Google Trends™ RSVs, representing a standardised search
volume from 0 to 100 (most searched), from Singapore, Malaysia,
Indonesia, Thailand, and the Philippines from January 2019 to August 2021.
Keywords were based on previous studies.⁶⁻⁸
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RSV of suicide-related terms
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We compared observed RSVs of selected
mental health terms during spikes in
COVID-19 case incidences (i.e. search
period) with their expected volumes based on
data from preceding weeks through ARIMA
modelling.
We determine the presence of a ‘spike’ in
searches of mental health-related terms
(search terms) by comparing observed or
actual RSVs with ARIMA-predicted RSVs
for 12 weeks following each search period.
We compare this with a set of neutral search
terms (control terms) via a two-sided t-test.
All analyses were conducted in R Version
4.0.3 with the tidyverse and forecast
packages.

Figure 1. On the week of 27th December
2020 (dates refer to spike in COVID-19
cases hereafter), RSVs that were
statistically significant (p < 0.05) relative to
the control terms include: “Mengakhiri”
(end it), “Lagu bunuh diri” (suicide song)
Figure 2. On the week of 24th June 2021,
RSVs that were statistically significant
relative to the control terms include: “Aku
tidak mau hidup” (I do not want to live),
“Melakukan bunuh diri” (commit suicide),
“Surat bunuh diri” (suicide note)

*: p <= 0.05, **: p <= 0.01, ***: p <= 0.001, ****: p <= 0.0001

Malaysia
Malaysia, 2020-12-15

Figure 3. On the week of 15th December
2020, RSVs that were statistically
significant relative to the control terms
include: “Drug overdose” "Suicidal
thoughtsand “How to commit suicide”.

Malaysia, 2021-05-18

*: p <= 0.05, **: p <= 0.01, ***: p <= 0.001, ****: p <= 0.0001

Figure 4. On the week of 18th May 2021,
RSVs that were statistically significant
relative to the control terms include: “Self
harm” and “How to commit suicide”
* Please zoom in for a better view of
the graphs.
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Discussion
The graphs show the significant mental
health-related terms across the five
Southeast Asian countries amidst new
waves of COVID-19 cases.
Not all the search terms that were
significant in the US-based related
literature were relevant to these
countries. Some did not even yield
results when searched on Google
Trends.
Significant RSVs vary per country,
which shows the need to develop a
list of context-specific words for
public health surveillance.

(T-shirt)

(Strawberry)

(Depression)

(Blow my head off)

(T-shirt)

(Strawberry)

(Blow my head off)

(Mountain)

(Hang myself)

(Fish)

*: p <= 0.05, **: p <= 0.01, ***: p <= 0.001, ****: p <= 0.0001

Limitations
Analysing RSVs via Google Trends has the
potential to be used for public health surveillance.
This method may also be used to monitor
health-seeking behaviour or the impact of
nationwide mental health initiatives through
RSVs like “suicide-hotline.”
Many confounding factors such as vaccinations,
lockdown restrictions, social isolation, job
insecurity, and other current events could affect
the RSVs. This is a testament to the multifaceted
nature of suicide and mental health conditions.
We saw spikes outside of the cutoff dates.
These may be due to confounders, regional
variations, amongst other factors. They may
also indicate the need for better search criteria.
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Figure 8. On the week
of 11th July 2021,
RSVs
that
were
statistically significant
relative to the control
terms
include:
“suicidal thoughts”.
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Figure 6. On the week of
14th March 2021, RSVs
that were statistically
significant relative to the
control terms include:
“painless
suicide,”
“euthanasia,”
“suicide
rates”.

Figure 7. On the week of
5th April 2020, RSVs that
were
statistically
significant relative to the
control terms include:
“commit
suicide”
“suicidal thoughts”.
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Figure 5. On the week of
28th June 2020, RSVs
that were statistically
significant relative to the
control terms include:
“suicide rates,” “painless
suicide,” “suicidal”.
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No standardised definition for COVID-19 waves, leading to difficulty
choosing cutoff dates for forecasting
Other search engines and social media platforms should be considered
as well, as:
Each country has different social media behaviours
Social media platform usage varies between generations
Social media platform usage varies between geographical contexts
Drawbacks of Google Trends
Failure to represent tech-deficient communities
Does not show absolute search volumes

Figure 9. On the week of 15th
December 2020, RSVs that were
statistically significant relative to
the control terms include, for
example: "กรีดข้อมือ" (Slit my
wrists) and “ยิงหัวตัวเอง” (Blow
my head off)
Figure 10. On the week of
15th April 2021, RSVs that
were statistically significant
relative to the control terms
include:
“กินยาฆ่าตัวตาย”
(Drug overdose) and “ทําร้าย
ตัวเอง” (Self harm)

Recommendations
Correlate RSVs with epidemiological data on
mental disorders and suicide rates.
Close monitoring of mental disorders and suicide
rates in concurrence with spikes in new COVID-19
cases is essential.
Further studies are needed and absolute values
should be used instead of RSVs.
Other social media platforms should be included in
the methodology.
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