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Abstract

Background and aims: According to the World Health Organization (WHO), immediate self-quarantine
is assumed as the best course of action for highly contagious diseases. Since the coronavirus disease
2019 (COVID-19) pandemic, many individuals have become overweight and are also suffering from
physical problems. The present study aimed to evaluate the effect of the COVID-19 pandemic on
interest in home-based exercise.

Methods: This digital epidemiological study used data sources outside the health system. This
descriptive study with a comprehensive electronic systematic search in the Google Trends database
using the keyword of “home-based exercise” retrieved the relevant data about the Internet search
activity of Iranian community members. The data were accordingly obtained within two time intervals,
i.e., from February 18, 2020 to October 18, 2020 and eight months prior to the outbreak of COVID-19
(June 18, 2019 to February 18, 2020). To analyze the data, the Wilcoxon test and the Spearman’s
correlation coefficient were used.

Results: The results showed significant increase in “home-based exercise” Google search in the
eight-month time interval during COVID-19 compared with the same period before the pandemic @
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(P<0.001). Moreover, there was a significant correlation between “home-based exercise” Google
search and positive COVID-19 cases in the time intervals of February 18, 2020 to April 18, 2020
(r=0.756, P=0.0001), April 18, 2020 to June 18, 2020 (r=-461, P=0.0001), but not June 18, 2020 to
August 18, 2020 (r=0.044, P=0.737), August 18, 2020 to October 18, 2020 (r=0.246, P=0.056), and
over time (r=-0.083, P=0.0195).

Conclusion: The prevalence rate of the COVID-19 pandemic and social constraints including self-
quarantine seem to have raised people’s interest in doing exercises, especially home-based exercises.
Keywords: COVID-19, Home-based exercise, Google Trends, Iran

Introduction

By late December 2019, a new strain of coronavirus called
coronavirus disease 2019 (COVID-19) was reported
from Wuhan as the capital of Hubei Province in China.
With the rapid spread of the disease in China and later
worldwide, great concerns and panic arose among people
around the world."” Since COVID-19 spread globally
and even affected most countries, it was defined as a
pandemic by the World Health Organization (WHO)
in March 2020.> The rapid spread of the virus as well
as the lack of vaccines and definitive specific treatments
have all challenged countries with a large number of
infected individuals, leading to a rise in mortality rates
and creating health-related, socioeconomic, and political
problems.>* It is also important to note that with 4 billion
people in lockdown in the world, COVID-19 outbreak
may result in excessive sedentary time, especially in the
population of vulnerable and disabled subjects.* That is
why the WHO declared a state of emergency around the
world in a recent statement.* According to the WHO,

immediate self-quarantine is the best course of action for
highly contagious diseases with no vaccines or treatments.’
Given the fact that COVID-19 is highly infectious and is
rapidly transmitting to other people through respiratory
droplets and unprotected contacts with infected surfaces,
and one of the appropriate options to deal with this
condition is immediate quarantine of the centers of
infections.”® To control the prevalence rate of COVID-19,
most countries have also imposed social restrictions at the
community level, and this widespread disruption in civic
life has changed the lifestyles of individuals in different
communities.”

In Iran, the outbreak of COVID-19 was officially
announced on February 18, 2020, and following severe
national restrictive measures such as closure of schools,
universities, sports clubs, shopping centers, factories, etc.,
the entire country became a protected area.® Accordingly,
people had to stay at home and were only allowed to
go out to buy foodstuff or for health reasons.” All work
activities except essential ones (healthcare services, food
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preparation and sales, city cleaning services, police, etc.)
were suspended or turned into distant forms, known as
telecommuting.’

The use of self-quarantine to combat the COVID-19
pandemic seems epidemiologically successful, but it
has had serious negative consequences for other health-
related measures.”!® In particular, self-quarantine has
adversely affected health status by a combination of
deteriorating socioeconomic conditions, psychological
security, and metabolic processes.'"'* To this end, several
approaches have been designed to curb the prevalence rate
of COVID-19, which may increase obesity and result in
related metabolic diseases.” The immune system is highly
responsive to physical activity, with the extent of the
response related to both duration and intensity of exercise
13, A number of epidemiological studies suggest that regular
physical activity is associated with decreased incidence
of and mortality from influenza and pneumonia.’® No
scientific data currently exists regarding the effects of
exercise on coronaviruses.'* In terms of home-based
exercise, a simple internet or YouTube search will reveal a
large number of home programs of dance, acrobics, yoga,
Pilates, strength workouts, and stretching. Aerobic exercise
can be facilitated by the use of stairs and inclines; running
on the spot; home exercise bikes, treadmills, and running
machines; or laps of the backyard pool.'*

According to relevant reports in this field, many people
in different communities have become overweight and
are suffering from physical problems following staying
at home and being sedentary.’ However, it is not clear
how much restrictions on self-quarantine have increased
people’s interest in doing exercises at home. Therefore, the
present study aimed to investigate whether self-quarantine
during the COVID-19 pandemic has raised personal

interest in home-based exercise or not.

Materials and Methods

This is a digital epidemiological study that uses data
sources outside the health system. This descriptive study
with a comprehensive systematic electronic search in the
Google Trends database using the keyword of “home-
based exercise” retrieved the relevant data about the
Internet search activity of Iranian community members,
and compared it with the COVID-19 prevalence chart.

The search terms were also identified by performing an
initial comparative search using the Google Trends search
engine of home exercises including “home workouts,
home training, home-based exercise, at-home resistance
training, and home gym”. Due to the low frequency of
the searches in other terms, “home-based exercise” was
recruited for the purpose of this study.

First, in Google Trends, one can search by “search
terms” and “topics”. In contrast to search terms, which
captures queries based on specific words users type
without considering the underlying concept, search topics

encompass a group of terms that share the same concept
in any language. For example, “exercise” as a search term
may pick up irrelevant searches that included the word
“exercise”, such as “a thinking exercise”, “exercise” as a
topic should theoretically include all queries related to the
concept of “exercise”’, whether or not the word “exercise”
was mentioned, such as “workout” and “high-intensity
interval training”, without miss-identifying irrelevant
searches with the term “exercise”. Second, Google Trends
does not provide the absolute number of search queries.
Google Relative Search Rate (GRSR) represents the
relative proportion of a search topic in relation to all
search inquiries in a defined time frame and geography.'®
Google Trends can present search data for one topic, where
the highest proportional search on this topic during the
defined period is defined as a value of 100, with the other
data points shown as proportions of 100. Google Trends
can also present comparative data on multiple topics in the
same geographical area during the same time frame, where
the highest proportionate search on any topic is defined as
100, and the other data points on all topics are presented
relative to 100.'°

Google Trends uses a fraction of searches for a particular
term (keyword or search term), and then analyzes Google
search. The result is analyzed and interpreted according to
a specific and defined geographical location in the time
period. The more keywords you repeat, the greater your
share becomes. Also, Google Trends has been confirmed a
reliable tool for digital epidemiology."”

A search was accordingly conducted on November 3,
2020, using the Google Trends database to obtain the
search volume information using the composite search
terms of “home-based exercise”. The data were retrieved
within two time intervals from February 18, 2020 to
October 18, 2020 and eight months prior to the outbreak
of COVID-19 (June 18, 2019 to February 18, 2020). The
search was limited to Iran. The weekly search results were
also downloaded in the comma-separated values (CSV)
format produced by Google Trends. In addition, the daily
prevalence statistics on COVID-19 from February 18,
2020, to October 18, 2020, in Iran were retrieved from
the following address: https://www.worldometers.info/
coronavirus/country/iran/.

It should be noted that the Google Trends database
provides insights into individuals’ search habits using the
Google search engine.'® The Google Trends also shows how
often the search terms have been entered in the Google
search engine relative to the total search volume in a region
or globally. Although it does not provide absolute search
numbers, it offers a measure called the search volume over
time." Thus, a value of 100 means the highest popularity
of searching for a term, a value of 50 represents average
popularity of searching for a term, and a value of zero
denotes not enough data for a term.”'® More information

about Google Trends can be found at https://support.
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google.com/trends."

To compare the Internet search volume of the keyword
with the daily increase in the number of patients with
COVID-19, the data analysis was conducted using the
Spearman’s rank correlation coefficient. Furthermore, the
Wilcoxon signed-rank test was employed to investigate the
Internet search volume of the keyword in eight months
during and before the COVID-19 pandemic. The statistical
significance was also set at 2<0.05. The data were further
analyzed using the SPSS Statistics software (Version 22.0)
for Windows (SPSS Inc., Chicago, IL, USA) and then

expressed as mean * standard deviation (SD).

Results

The study results showed a significant growth in “home-
based exercise” Google search in an eight-month period
during the COVID-19 pandemic compared with the same
time before the pandemic (P=0.0001) (Figure 1, Table
1). The findings also revealed a significant correlation
between “home-based exercise” Google search and positive
COVID-19 cases in the time intervals of February 18,
2020 to April 18, 2020 (positive correlation; r=0.756,
P=0.0001) and April 18, 2020 to June 18, 2020 (negative
correlation; r=-461, P=0.0001). However, no significant
correlation was observed in the periods of June 18, 2020
to August 18, 2020 (r=0.044, P=0.737), August 18, 2020
to October 18, 2020 (r=0.246, P=0.056), and over time
(r=-0.083, P=0.0195) (Figures 2 and 3, Table 2)

Most “home-based exercise” Google searches were from
Lorestan, Kurdistan, Semnan, Zanjan, and Yazd provinces
with the keywords such as aerobic exercise at home, core
exercise at home, and exercise education at home prior
to COVID-19. After the pandemic, the bulk of “home-
based exercise” Google searches were from Kurdistan,
North Khorasan, Semnan, West Khorasan, and Golestan
provinces with the keywords such as child exercise at
home, stretch exercise at home, simple exercise at home,
and morning exercise at home (Figure 4).

Besides, keywords such as aerobic exercise at home, core
exercise at home, and exercise education at home were the
keywords mostly used in google search prior to COVID-19
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Figure 1. “Home -Based Exercise” Google Search in an Eight-
Month Period After and Before COVID-19.

Table 1. Changes in Home-Based Exercise Google Search During and Before
COVID-19

Before During
Search term COVID-19 COVID-19 z P value
1075 Pt 6.902+3.550  36.196+17.351 -13.510 0.0001**

exercise

**Indicated significant change at P<0.01.

Table 2. Spearman’s Correlation Coefficient Between “Home-Based
Exercise” Google Search and Positive COVID-19 Cases

Home-Based Exercise

Correlation First 2 Second 2 Third2  Fourth 2 Total
Months Months Months  Months (8 Months)

COVID-19 R=0.756 R=-0.461 R=0.044 R=0.246 R=-0.083

cases P=0.0001** P=0.0001** P=0.737 P=0.056 P=0.195

**Indicated significant correlation at P<0.01.

pandemic. In addition, after the pandemic, keywords such
as child exercise at home, stretch exercise at home, simple
exercise at home, and morning exercise at home were the
mostly used google search keywords.

Discussion

The main purpose of this study was to investigate whether
self-quarantine during the outbreak of COVID-19
pandemic increased personal interest in doing exercises
at home or not. The study results illustrated a significant
rising trend in “home-based exercise” Google search within
eight months during COVID-19 compared with the same
time before the pandemic. Moreover, the findings revealed
a significant correlation between “home-based exercise”
Google search and positive COVID-19 cases in the time
intervals of February 18, 2020 to April 18, 2020 (positive
correlation; r=0.756, P=0.0001) and April 18, 2020 to
June 18, 2020 (negative correlation; r=-461, P=0.0001).
However, no significant correlation was observed in the
periods of June 18, 2020 to August 18, 2020 (r=0.044,
P=0.737), August 18, 2020 to October 18, 2020 (r=0.246,
P=0.056), and over time (r=-0.083, P=0.0195).

One of the main findings of this study was the increase
in home-based exercise Google search during COVID-19
compared with the same time before the pandemic. The
results also showed that the self-quarantine conditions
and home-stay caused people seek for physical activity
and exercise. In this regard, some studies suggested that
self-quarantine and home-stay had augmented sedentary
activities such as sitting and lying down for watching TV
and increased bedtime for long periods.?*** It had been
comparably reported that such sedentary activities were
generally associated with higher calorie intakes.”” It had
been further confirmed that there were reductions in step
counts in various countries (from 10000 to below 1500)
with a concomitant weight gain and higher fat percentage
alongside reduced insulin sensitivity in adults following
the outbreak of the COVID-19 pandemic.* Because of
less exercise and fewer than 2000 steps, a loss of 2.8% of
muscle mass within two weeks had been correspondingly
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Figure 2. Correlation Between “Home-Based Exercise” Google Search and Positive COVID-19 Cases.
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Figure 3. Diagrams of “Home-Based Exercise” Google Search and
Positive COVID-19 Cases .

reported.”?” Furthermore, a recent study illustrated an age-
dependent decrease in leisure-time physical activity levels
under self-quarantine conditions.” Although one premise
was that physical activity had declined during the pandemic
and it was likely to be true and evidenced by some mega-
data from fitness trackers, there was also contrary evidence
that physical activity might have either remained the same
or possibly boosted.” Given the amount of prepublication
and non-peer-reviewed evidence in this field, it is too early
to indicate that physical activity has definitively dropped.
In general, it became clear that inadequate access to sports
and health clubs, aquatic sports centers, outdoor sports,
and park fitness equipment, as well as other sports facilities
and even no training partners had reduced the levels of
physical activity in the community concerned.'®*** The
results of present study also theoretically indicated a
growing trend in attention to physical activity at home

during the COVID-19 pandemic compared with the
same period before it, which was of great importance.
Nevertheless, further surveys are needed to examine this
hypothesis more closely, and it seems very optimistic that
a growth in the search term for home-based exercise is
directly related to an increase in physical activity. There is a
current concern about the effects of physical inactivity on
the general population and notably on at-risk/vulnerable
groups for severe illness from COVID-19, such as older
adults and people with cardiovascular and rheumatic
diseases. The reduction in physical activity worsens the
risks to these populations since there is an increasing risk
factor burden. There is a strong recommendation for
people to stay active during this critical period to maintain
physical and mental health.?!

Other important results of the present study included a
positive relationship between the elevation in the positive
COVID-19 cases and the rate of home exercise search in
the first two months and a negative relationship in the
second two months of the COVID-19 pandemic. It seems
that, in the first two months and almost coinciding with
the first peak of the COVID-19 pandemic, the search for
a home-based exercise term had promoted. This could be
due to more accurate media coverage in that period, as
well as publication of a large number of articles during
the pandemic, which may have encouraged people to
pursue exercise and related information.** Of course,
national holidays related to the Iranian New Year and
national self-quarantine could have affected these results,
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Figure 4. Provincial Search Rate Map of “Home-Based Exercise”
Google Search.

because people had probably spent more time at home
and had thus found it necessary to organize their physical
activities and home-based exercises.””** After this period,
i.e., following the first two months, it seems that people’s
attention to exercise, especially home-based exercises, had
decreased with the passage of global self-quarantines and
their return to daily work, and on the other hand, the
reduction of media coverage.***> People should be advised
of the need to perform regular physical activity due to two
major points related to the fundamental role of physical
activity: mental health and the immune system. Significant
evidence shows that physical activity enhances the immune
system, as well as psychological well-being and anti-
inflammatory effects.*

Generally, Google Trends is a keyword research tool
that provides near real-time trend data regarding interest
as operationalized by the Internet search volume. Google
Trends data also allow an exciting opportunity for research
into real-time public interest in particular topics. Prior
to this event, the given issue has been utilized in various
areas of medical research such as multiple sclerosis,” cancer

% and most notably influenza surveillance.®” It

screening,
has become clear that the data from Google Trends does
suffer from sampling bias, as the results are limited only
to the Google search engine users. From the perspective
of health care, it is also more likely to be used by younger
generations who are perhaps more tech-savvy and embrace
alternative avenues of medical advice. Therefore, this
only allows gaining an insight into a further subset of
this population. In this respect, the Office for National
Statistics reported that only 38.7% of adults over the age
of 75 had used the Internet in 2015 compared with 99.2%

of those aged between 16 and 24 years.*’

However, Google Trends data in this study represented
an opportunity to gain an insight into people’s search
habits.®* This study not only added to the evidence
regarding previous studies but also showed that it could be
utilized for purposes such as the effects of pandemics on
individuals’ common habits.

Several guidelines have been recently published on how
Google Trends may be practiced in medical research.®
Recent technological advances in data acquisition such as
Google Trends may thus allow more timely data collection
to learn about interest trends in various health-related
topics.

Conclusion

In general, the prevalence rate of the COVID-19 pandemic
and its subsequent social constraints including self-
quarantine and physical distancing seem to have increased
people’s interest in doing exercises, especially home-based
exercises.
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