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ABSTRACT 

The outbreak of the COVID-19 pandemic has a huge global impact in terms of public health, 
economic activities, employment, psychological and social life. The educational system had 
to adapt to the conditions imposed by avoiding the spread of coronavirus among pupils and 
students. The purpose of this study is to find out if the level of physical activity influence the 
reaction time using dominant and non-dominant hand. We collected data from 83 students 
(age ranged between 15–24 years; M = 49, f = 34) who participated to the study voluntarily. 
To measure physical activity index we have used three items about type of physical activity 
performed, frequency and duration. In addition, to measure reaction time we have used 
Reaction Time Test and Aim Trainer Test. Each student completed and assessed himself the 
questionnaire and the tests online. Data were recorded and analysed in SPSS (version 20.0). 
The level of physical activity relieved that 18,1% of subjects are very active, 26,5% are active, 
20,5% have an acceptable level of physical activity, 12% are insufficient active, and 22,9% are 
sedentary. The values of reaction time for both tests are fastest for subjects with insufficient 
level of physical activity for dominant hand. The sedentary person are fasted reaction time 
with non-dominant hand in Reaction Time Test, and the very active subjects are fasted 
reaction time in Aim Trainer Test. The results has limitations, conducted by speed of Internet 
connection, and type of devise used in performing tests.
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Introduction

Physical activity  includes all forms of active recreation, participation 
in sports activities, as well as activities carried out within the school cur-
riculum and around the house and garden (Nae, 2016). Regular physical 
activity is beneficial for both the body and the mind. Generally, physical 
activity may reduce high blood pressure, help maintain optimal weight bal-
ance, lower the risk of heart disease, stroke, type 2 diabetes, and various 
types of cancer (Lavie et al., 2019 Jiménes-Pavón et al., 2020). In addition, 
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physical activity improves muscle power and increases balance, flexibil-
ity, and well-being (Cooper et al., 2020; Foster, Armstrong, 2018). Among 
children, regular physical activity helps support healthy growth and devel-
opment and reduce the risk of disease onset; through regular exercising, 
children may develop fundamental movement skills and they may build 
social relations (Landry, Discoll, 2012).

The COVID-19 pandemic has influenced the physical activity of most 
population and it has decreased the opportunities of practicing regular 
physical exercises in fitness centres and gyms, parks, stadiums, or other 
locations (Kaur et al., 2020). Local public health authorities have provided 
regulations concerning the restrictions on the number of persons able 
to attend, use the equipment, as well as safety and hygiene measures to 
respect by the persons who wish to carry out a type of outdoors physical 
activity. Furthermore, physical health services providers have adapted to 
the current situation and they have offered online classes, in order to assist 
the persons who chose to carry out physical activities at home, individually. 
In this situation, the physical activity of pre-university and university stu-
dents was affected, given that schools and universities had to teach online 
classes. Before the emergence of this pandemic, studies have highlighted 
that young people included the use of Internet as an important aspect of 
their lives; they reported using the Internet several times a week (Laposis, 
Petsiou, 2017; Tremblay et al., 2014). After the spread of the virus, schools 
closed their gates and had to provide online teaching, to help stop the 
pandemic from evolving. This transition to online teaching had an impact 
not only on teachers, (who had to modify their lessons) but on University 
students, too, who had to adapt to a new learning setting.

The purpose of our study is to determine whether there are any associ-
ations between the level of physical activity and the visual reaction time 
during the COVID-19 pandemic.

Methodology

The present study includes a sample of 83 students aged 18–25 years 
old, school students and university students. The study was conducted in 
the period January-February 2021 before the exam session of the university 
students and the inter-semester holiday of pre-university students. We men-
tion that in this period, the subjects carried out their educational activities 
online. Potention respondents were electronically invited to participate 
through social media platform and email list servs of students. Students 
were directed to an online form directly from email or social media post. 
The form contained explanation regarding physical activity questionnaire, 
as well as links to accessing the tests regarding the reaction time. The tests 
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were self-administrated. In order to assess the level of physical activity, the 
questionnaire regarding the Physical activity index adapted after Dumitru 
(1997) was applied; it comprises three items: effort intensity by the type of 
physical activity, frequency of activities, and effort duration, each with four 
or five choices. The evaluation was conducted based on the score obtained 
for each item, by applying the following formula: intensity × duration × 
frequency.

In order to determine the reaction time, we used the Reaction Time 
Test  (RTT) and the Aim Trainer Test (AT), for both the dominant hand 
(DH) and the non-dominant hand (NDH), developed online to measure 
abilities with brain games and cognitive. 

Reaction Time Test consists in clicking as fast as possible on a screen as 
the colours change, with different messages for each: red colour – waiting 
green, green colour – click, blue colour – click to keep going. We recorded the 
reaction time as the green colour emerged, which occurred five times dur-
ing the test. After the last click, the screen displays the average obtained. 
Subjects were asked to perform the test using both the dominant and the 
non-dominant hand, as well as to fill the forms with averaged calculated 
automatically by the web page

Aim Trainer Test consists in touching 30 targets featured on the screen 
as fast as possible. At the end of the test, time in milliseconds is displayed. 

The above-presented research tools were introduced in a Google form, 
with reference to the webpage for the tests in an online format. The form 
was transmitted using the internal communication platforms (webex, meet, 
mail) along with filling instructions for self-administration. Participation 
was anonymous and voluntary, using their own device (namely, desktop, 
laptop with a mouse, laptop with touchpad, telephone). 

The data filled out in the form were collected automatically in an 
Excel document. In order to analyse the data, SPSS version 20.0 was used. 
Descriptive analysis, Independent Samples test for equality of mean, and 
One Way Anova Multiple Comparison were used for the statistical analysis. 
The level of statistical significance was set at p < .005.

Results

Based on the statistical analysis of results concerning the physical 
activity index (IAF), the point average shows that the subjects scored an 
acceptable level (54.50 points). Whereas differences were found between 
the points obtained by gender, age, or status, the mean results range within 
the limits of the interval specific to the reasonable level of physical activ-
ity. Table 1 details the results concerning the physical activity level of the 
subjects. Hence, 18.1% have a very active lifestyle; 26.5% have an active 
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lifestyle, being characterised as active and healthy; 20.5% have an accept-
able lifestyle in terms of physical activity; while 12.0% and 22.9% respec-
tively, have sedentary and almost sedentary lifestyle. 

Table 1.  Physical activity level

Physical Activity Index Descriptive statistics

Score  Evaluation N %

81–100 Very active 15 18.1

61–80 Active and healthy 22 26.5

41–60 Reasonable 17 20,5

21–40 Relatively sedentary 10 12.0

≤ 20 Sedentary 19 22.9

Table 2 shows the descriptive statistics for RTT and ATT performed by 
dominant and non-dominant hand in relation with age. 

Table 2. Descriptive statistics of reaction time by age

Age  N RTT (ms) ATT (ms)

DH NDH DH NDH

15–18 42 267.10 ±90.75 308.18 ±141.07 638.90 ±198.51 827.83 ±226.49

19–24 41 293.00 ±79.26 295.70 ±92.09 651.65 ±197.65 793.73 ±224.35

Independent Sample t-test for equality of means revealed non-signifi-
cant differences in RTT among age groups (p >  .005 for DH and NDH). 
Also, non-significant differences were obtained for ATT (p > .005).

Based on descriptive statistics (Table 3), there were found statistical 
differences in RTT and ATT for both dominant and non-dominant hands 
among gender (p < .005).

Table 3. Descriptive statistics of reaction time by gender

Gender N RTT (ms) ATT (ms)

DH NDH DH NDH

Male 49 262.45 ±68.65 271.37 ±74.30 603.35 ±195.97 759.12 ±179.07

Female 34 310.26 ±98.43 348.12 ±154.04 716.44 ±209.67 897.65 ±224.88

Table 4 shows that the relatively sedentary subjects recorded the best 
results in both tests with the dominant hand (DH), namely an average of 
232.62 ms and 634.00 ms, respectively, while the sedentary subjects were 
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the fastest in RTT with the non-dominant hand (NDH). The most active 
subjects recorded the best time in ATT with NDH (761.07 ms).

Table 4. Reaction time average by physical activity level

Physical Activity Index
N

RTT (ms) ATT (ms)

DH NDH DH NDH

Very active 29 304.58 336.69 634.62 761.07

Active and healthy 17 293.65 290.71 712.12 836.18

Reasonable 9 286.44 293.78 677.78 767.00

Relatively sedentary 13 232.62 280.62 634.00 812.08

Sedentary 15 265.87 275.67 634.73 931.40

Total 83 282.04 302.81 649.67 815.87

Upon applying the multiple comparison with Post Hoc Tests, we 
obtained statistically significant differences of the reaction time with DH 
between the sedentary and the active subjects, between the insufficiently 
active and the active subjects, and between the very active subjects and 
those with an acceptable index of physical activity. The mean of users of the 
Human Benchmark website is 284 ms, a higher value than that recorded by 
our subjects who used various devices (mobile phone, desktop, laptop with 
a mouse and without a mouse) with different processors. The author of the 
tests applied remind that the mobile devices tend to be slightly slower on 
touch compared to clicks. Furthermore, the measurement of the reaction 
time is affected by the lag of computers and monitors. Thus, Table 5 fea-
tures the reaction time average of subjects by the device used. 

Table 5. Reaction time average by technology

Devices N RTT (ms) ATT (ms)

DH NDH DH NDH

Cellphone 14 315.00 386.36 624.07 719.87

Desktop/laptop 52 247.75 267.97 593.65 793.27

Laptop-touchpad 17 349.12 351.53 816.71 989.71

Total 83 279.86 304.99 644.47 821.07

The calculated average highlights that users who accessed the tests from 
a desktop or a laptop with a mouse obtained the best reaction times in RTT 
(DH = 247.75 ms, NDH = 267.97 ms, and in ATT with DH = 593.65 ms), 
except for ATT with the non-dominant hand; the phone users obtained the 
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best average score (719.87 ms). Other studies have found that the variety 
of devices may influence the measured reaction time, thus leading to differ-
ences of 10–100 ms for one answer (Plant, Turner, 2009).

Discussion

Similar findings regarding physical activity at students’ level were 
obtained by other authors, too (Schmidt, Pawlowski, 2021; Bădău, Bădău, 
2020; Leuciuc et  al., 2020; Lese, 2014; Făgăraș et  al., 2015; Radu et  al., 
2015) both before and during the COVID-19 pandemic. Online learning 
has become a necessary strategy for teaching in the pandemic (Chen et al., 
2020), but we must take in consideration that most people changed their 
lifestyles by transforming classical active activities into physically passive 
online activities (Bădău. Bădău, 2020; Jukic et al., 2020).

Recent studies in this context of pandemic shows that students become 
more autonomous in reading, and in understanding guidance in online 
learning (Popa et  al. 2020), male students are technologically better 
equipped than female students (Batez, 2021), and also are mostly physical 
active comparative with female students, and has better reaction time also 
(Leuciuc et al., 2020). 

During the pandemic reported that daily sitting time increased from 
5h to 8h per day (Zheng et  al., 2020). This may be explained by stay-
ing home, online teaching, online and multiplayer games, social media 
socialisation (Lesser, Nienhuis, 2020; Zheng et al., 2020). One of the ben-
efits of the increase of screen time during pandemics include cognitive 
skills development (Barr, 2017; Barr, Copeland-Stewart, 2021). On the 
other hand, reaction time can be improved by 0.125 after regular train-
ing (Șenol et  al., 2020). The evidence of other researcher show us that 
athletes or active students had better results in reaction time comparative 
with those who did not do sports (Temur, Bayton, 2019; Șenol, et  al., 
2020). Future investigations may add supplementary evidences in sed-
entary students reaction time based on good reflexes as a result of the 
increase of screen time. 

Conclusive evidence shows that the results obtained in web-based tests 
are generally comparable to those generated by traditional way (Germine 
et al., 2012; Hilbig, 2016). In different areas as sports, academic, and other 
tasks of daily life, reaction time is a relevant variable (Metin et al., 2016). 
Previous research relieved that those who did more hours of physical 
activity showed less reaction time (Reigal et al., 2019) and groups divided 
according with type of sports performed support the idea that sports prac-
tice could be a useful activity to develop reaction time (Cojocariu et  al., 
2019; van de Water et al. 2017; Kirk, Grey, 2017).
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Conclusions

The study conducted during the COVID-19 pandemic provides impor-
tant information regarding physical activity and the reaction time obtained 
after the online assessment, using their own devices for accessing and solv-
ing the tests. Hence, the students with a high index of physical activity 
(active lifestyle) obtained the lowest values of the reaction time in both 
hands, except for the non-dominant hand for the test involving the 30 tar-
gets to aim. On the other hand, we obtained a positive consequence of the 
sedentary students on the reaction time, because they obtained the best 
scores, which reflected the unfolding of other activities involving activities 
with the hands.

Whereas the study may have several limitations, findings indicate sub-
jects’ behaviours in this particular situation, entailing a lower level of phys-
ical activities and an educational process involving more screen time. Thus, 
in the self-assessment of physical activity index, subjects tend to overesti-
mate their potential, reason for which we recommend the use of devices 
recording physical activity. Secondly, the data were collected online 
through self-assessment and we entrusted the subjects with the appraisal. 
Not least, participants used their own technology to accomplish the tasks 
required by the tests proposed, which were influenced by Internet speed, 
by the processor and the variety of devices. In the future, we recommend 
similar conditions for accessing online tests.
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