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ABSTRACT

Purpose: The COVID-19 pandemic affected the daily lifestyle and habits around the worldwide. Besides
the impact of coronavirus on social life and canceling of gyms limited physical activity and exercise. The
aim of this study was to analysis of tweet numbers and attitudes related with physical activity during the
COVID-19 pandemic regarding the timeline of Turkey outbreak.

Methods: Twitter query performed in Turkish tweets between 1st of January and 14th of May 2020
including keywords “exercise” or “physical or activity” or “fitness” or “plates” or “gymnastics” or “inactive”.
Collected tweet data sent to Google cloud natural language API for estimation of sentiment score. Tweets
assigned as non-COVID period (1st of Jan-14th Mar; n=74 days) and COVID period (14th Mar-14th May;
n=61 days) according to the prognosis of the pandemic in Turkey.

Results: The number of tweets and both positive and negative sentiments score of tweets significantly
increased in the COVID period in comparison to the non-COVID period. There was a significant decreased
sentiment scores in COVID period when compared to non-COVID period however, during the COVID
period, no significant differences found between forced isolation days and non-forced isolation days.

Discussion: These results suggest that people had more leisure time and realized the importance of being
active for a healthy lifestyle during this lockdown period in Turkey then both performed exercises and
posted to Twitter more often. Current findings also showed that social media is a platform for promoting
physical activity and exercise via peoples’ necessity to share and get interaction.
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INTRODUCTION

The new coronavirus-related epidemic began in
Wuhan city, China in December 2019 and spread the
other countries in different timelines. The spread out
of COVID-19 start with positive diagnoses of a person
who traveled abroad from Turkey on 10th March than
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first Turkish citizens identified as infected on 13th
March. As shown in Figure 1a, the timeline consists
of that Turkish government’s first time put in the
quarantine of a group of people In 15th Mar, the first
nationwide lockdown on 11th Apr, and the peak
number of new cases on 12th Apr (1). The COVID-19
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pandemic affected the customary lifestyle of almost
every area such as education (2), traveling, and
tourism, economy (3), and forced people to changing
daily habits. Besides the impact of coronavirus on
social life and canceling of gyms limited physical
activity and exercise. Social distancing stay at home

advice and strict quarantine periods lead to
diminishing energy expenditure (4). Recently,
researchers showed an increased interest in

behavioral changes such as sleep, nutrition, work,
physical activity, and exercise during unexpectedly
lockdown period. In a study investigating the
relationship between digital media usage and sleep
pattern in the lockdown, Cellini et al. showed that
increased using digital media near bedtime, however
no significant change in the sleep routine (5). A recent
study on the limitation of physical activity during
COVID-19 pandemic observed that a reduced
number of steps in children with Congenital Heart
Disease (6). Previous studies indicated that social
media interventions are a promising technology to
monitoring health status and daily activity and also
encourage physical activity (7, 8). Nevertheless,
COVID-19 preventions such as nationwide lockdown
and strict quarantine may result in potential side
effects such as weight gain, metabolic disorders,
hypertension i.e.(9, 10). In this context, it suggests
the beneficial effects of social media usage to prevent
sedentary behavior and inactivity during COVID-19
outbreak and lockdown (11). One of the key methods
of investigation to efficacy and mechanism of social
media influence is sentiment analysis. The sentiment
analysis uses the interpretation and classification of
positive, negative, and neutral attitude within the
posted text data (i.e. hashtag #) using text analysis
techniques (12). One study investigated the
sentiment analysis of the sharing from Twitter after
the declaration of lockdown in India. They found that
lockdown decision gets a positive reflection from the
Indians however also exposed sadness and worry
sentiment in the social media (13). Harris et al.
conducted a descriptive study on Twitter messages
hashtagged “#thinspo and #fitspo” and found most of
the tweets related to dieting and focused on thin body
image (14). In view of social media usage and
physical activity and health relation, the social
platform data seems to provide a meaningful
reference cause people to post to social media what
they do or eat. Sentiment analysis induces to enable
generalized and measurable data from social media
platforms. As our best knowledge, there is no social
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media sentiment analysis study considered following
the COVID-19 outbreak. Therefore, the aim of this
study was to analysis of tweet numbers and attitudes
related with physical activity during the COVID-19
pandemic regarding the timeline of Turkey outbreak.

METHODS

Twitter query performed in Turkish tweets between
1st of January and 14th of May 2020 including
keywords “exercise” or “physical or activity” or
“fitness” or “plates” or “gymnastics” or “inactive”. The
custom written script with Python language used to
get data and process. Natural Language Toolkit
library built for the Preprocessing stage to achieve
precise sentiment analysis. attained tweet data was
scraped. In this process, retweets removed,
usernames took out, and stopwords (i.e. one,
anymore, one more) excluded by using a list of
Turkish stopwords. After tokenized tweets, they sent
to the Google cloud natural language API for
estimation of sentiment score. Sentiment score differs
between -1 and +1 which -1 and -0.25 considered
negative sentiment score, -0.25 and +0.25 is neutral
and +0.25 and +1 is a positive one . The processed
tweets and sentiment scores sent and stored in
MySql . The data receiving and preparation algorithm
showed in Figure 1.

Store Tweets
in MySql
Database

t

Get Tweet
Sentiment Score

1 T

Remove RT ffom
Tweets

Create search Query

for Twitter Tag isolation

dates and
segments

Scrape Tweets
from Twitter

Calculate
Statistics and
Graph Data

Send Tweets
to Google
* Cloud
Language
Remove Usernames API
from Tweets i

!

Remove Stopwords
from Tweetss

Tokenize Tweets

\i

Figure 1. The flow structure for tweet classification and
sentiment analysis

Statistical analysis

Statistical analysis

Tweets assigned as non-COVID period (1st of Jan-
14th Mar; n=74 days) and COVID period (14th Mar-
14th May; n=61 days) according to the prognosis of
the pandemic in Turkey. Also, another designation
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performed to the tweets in COVID period by forced
isolation and non-forced isolation days in Turkey.

Statistical analysis was performed using SPSS 25
software (IBM Corp. Released in 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY). A
nonparametric Mann Whitney U test was used to
analyze number of totals, negative and positive
tweets, mean sentiment scores of negative tweets
and mean sentiment scores of total tweets between
forced isolation days (n=11) and non-forced isolation
days (n=50) within the COVID period. Neutral tweets
were excluded from the analysis of sentiment scores
of positive and negative tweets. Comparison of the
number of positive tweets, negative tweets, total
tweets, mean sentiment scores of positive tweets,
mean sentiment scores of negative tweets and mean
sentiment scores of total tweets between the COVID
period and non-COVID period were analyzed with
independent t-test. Linear regression was performed
for the trend analysis of sentiment scores of positive
and negative tweets during the COVID period. The
significance level was set up as p<0.05.

RESULTS

A total of 36752 tweets gathered from Twitter social
media platform. The 31352 unique Twitter users
contributed to this total of 36752 tweets, whereas
3413 users sent multiple tweets. Sentiment analysis
showed that tweets divided into negative (n=8570),
neutral (n=15824), and positive (n=12358). Figure 2a
presents an overview of new COVID-19 cases in
Turkey between the start of 2020 and 14 May 2020.
There is a significant increase between the number of
negative, positive, and total tweets in the COVID
period when compared to the non-COVID period
(p=0.001) (Figure 2b).

The results, as shown in figure 3, indicate that a
statistically significant decrease Mean Sentiment
Score during the COVID period when compared to
the non-COVID period (p=0.001). However, during
the COVID period, no significant differences found
between forced isolation days and non-forced
isolation days for Mean Sentiment Score (p=0.626)
and the number of non-neutral tweets (p=0.764). In
figure 4, linear regression results showed a significant
positive trend for Mean Sentiment Score of tweets
within COVID period (r2=0.0064; p=0.04).
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Figure 2. a) Distribution of new COVID-19 cases and some
important days in the pandemic within the range of analyzed
days in this study. b) The number of negative, positive, and total
tweets within the range of analyzed days in this study. Positive
tweets n=3380, negative tweets n=2001, and neutral tweets
n=3994 in non-COVID period whereas positive tweets n=8978,
negative tweets n=6569, and neutral tweets n=11830 in COVID
period.
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DISCUSSION

This study set out with the aim of analyzing the
sentiments of social media in unprecedented times
due to the COVID-19 pandemic. The finding of the
present study indicates that Twitter usage increased
due to the expression of being physically active
during the initiate of the pandemic in Turkey. Our
results showed that in the pandemic the sentiment
analysis of tweets appears to play a key role to
understand the attitude of tweets and effects of a
physically inactive lockdown period.

The first finding of this study was a rising number of
tweets and both positive and negative sentiments
score of tweets in the COVID period in comparison to
the non-COVID period. The observed increase in
physical activity and exercise theme tweets could be
attributed to escalating awareness of a healthy
lifestyle. Not only having a chance to utilized more
personal time but also incremental social media
usage is likely to be related to a higher number of
tweets. In addition, another possible explanation for
this is that diminished energy expenditure and
possible negative changes in nutritional behaviors
(i.e. weight gain) resulted in an increase of individual
exercising necessity within the COVID period.
Likewise, improved number of being active tweets
suggests that realization of the discontinuance the
physically active opportunities such as fitness centers
or gyms, schools’ physical education classes and
athletic training get meaning and directed to the
exercise at home in the outbreak. Moreover, the
government, institutions, universities,  sports
federations, popular teams and some celebrity
athletes advised a be active message, organized an
educational webinar in exercise topic, and shared
basic exercise videos besides home stay
recommendation. This promotional physical activity
messages via Twitter seems related to an efficient
way to direct into exercising for the public. These
results corroborate the worldwide Twitter users
according to April 2020 that observed Turkey places
upper rankings (15). Furthermore, the health minister
of Turkey declared the first positive infection of
COVID-19 via Twitter and also efficiently used this
platform during the pandemic (16). Consequently,
there are some rapid reports and opinions
emphasized that reducing the impact of physical
activity during homestay prevention from new
coronavirus. The statements of those conclusions
were breaking often sedentary behaviors, decrease
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sitting time, maintain daily physical activity by
household i.e. and exercise regularly (4, 11, 17).
Indeed, nowadays the sedentary behaviors and
physical inactivity are considered as also pandemic
which accepted responsibility for almost 3 million
deaths per year (18). The increased expression of
physical activity and exercise-related posts on Twitter
during restricted quarantine seems to be consistent
with the key study emphasized that hazardous effects
on health (19). The study underlined the physical
inactivity and sedentary behavior concerning the
earlier isolation experiences in the literature, which
concluded demand for investigations about long-term
effects of mandatory isolation of COVID-19. Similarly,
Werneck et al. found that an association with greater
physical activity and lower sitting time and spent time
TV watching in socially isolated children (20). Similar
findings from the previous study confirm that COVID-
19 lockdown affected the lifestyles of the youth obese
population because increased daily screen time on
the other hand decreased the time participated in
sports activities (21). Therefore, we needed to
regarding children's and adolescents’ risk of excess
adipose tissue and weight gain, which is a barrier
against healthy development in rare times a non-
school mass quarantine period.

Previous studies that noted the beneficial effects of
social media to motivate physical activity including
Twitter and Facebook platforms (8, 22). In these rare
days in the shade of COVID-19 pandemic, several
reports revealed that pandemic related social
distance, isolations, and lockdown decreased the
physical activity (6) while increased the
cardiovascular disease risk factors (10, 23). Dos rei
et al. examined whether exercise has positive effects
on the mood by collecting and analyzing Twitter data.
They found significantly fewer tweets expressed
anxiety that users profile matched with regular
exercise (24). However, the tweet data identification
and classification method were different from our
study. As our best knowledge, only one study was
conducted to sentiment analysis of lockdown during
COVID-19 (13). However, methods of sentiment
analysis used in Barkur et al. study were sort out the
#IndiaLockdown and #IndiafightsCorona not even
close to the pair of current study’ approach.
Nevertheless, Cinelli et al. carried-out data analysis
study about a social media infodemic related to
COVID-19 (25). They examined the five big social
media and found that Twitter was the most neutral
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one, whereas most sharing however second in users
and comments. These results are in line with the
current results that total tweets number did not
provide the same users and physical trainer
professions and sports companies.

The other findings of the current study were that a
significant decrease in sentiment scores in COVID
period when compared to non-COVID period,
however, during the COVID period, no significant
differences found between forced isolation days and
non-forced isolation days for Mean Sentiment Score
and the number of non-neutral tweets. It is possible
to explain that the self-isolation policy accepted and
efficiently performed in Turkey even the government
forced isolation to the public. Nevertheless, the
reason for this is not clear but it may have a relation
with Twitter has not a real-time reflection on the
declaration of isolation days. This delayed effect may
partly explain by the positive trend of sentiments of
tweets in the COVID period day after day.
Interestingly, sentiments of tweets showed a positive
trend in the COVID period from the beginning to the
end of the lockdown. Contradict to current findings
from Brooks et al., quarantine periods considered as
a stressor factor which affect negatively the
psychological as a result of disruptions of daily life
(26). Similarly, Lima et al., drew attention to the
negative emotional impacts of new coronavirus
outbreak and lockdown (27). A possible explanation
to both rise in negative and positive tweets maybe
some of the people cannot have time and budget for
exercise in their daily life and COVID lockdown favors
the exercising at home whereas others have leisure
time and access to the gym like facilities and cannot
go anymore within the COVID period. The observed
decrease in Mean Sentiment Score according to
COVID period to non-COVID period could be
explained by fear, anger, and anxiety that dominating
negative mood based on the new coronavirus
outbreak resulted in mortality, unemployment i.e.
This also accords with a survey-based investigation
by Zhang et al. (2020) that indicated people who get
disruption to their work reports higher compliments of
physical health whereas people who exercised more
often at home affirm better life satisfaction (28).
Hiremath et al. highlighted that importance of physical
activity and regular exercise to overcome to adverse
consequences of COVID-19 pandemic to mental
health (29).
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These results suggest that people had more leisure
time and realized the importance of being active for a
healthy lifestyle during this lockdown period in Turkey
then both performed exercises and posted to Twitter
more often. These increased number of tweets
showed that exercising reflects an improved mood in
their social media sharing.

CONCLUSION

This study limited with keywords that scanned to the
tweets. Another limitation is our method of tweet
classification underwent only double-edge one
dimension (attitude) however, there are some other
methods for multiple dimensions such as anxiety,
anger, fear i.e. Future studies needed to observe to
long-term impacts of the lockdown on our physical
activity and exercise habits and reflections on social
media. Further, the dataset of this study presented as
public free open access (30). As a result of the
dataset of the current study included temporal
information, therefore it could be used in future
studies within different queries and methods. In
conclusion, this is an initial study that produced
promising results for Twitter as a measurement tool
for exercise and sports investigations. Current
findings also showed that social media is a platform
for promoting physical activity and exercise via
peoples’ necessity to share and get interaction.
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