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Abstract 
Introduction: Cell phone use is associated with physical activity and sedentary 
behavior. These relationships have not been assessed in the context of the COVID-
19 pandemic. This study assessed the potential effects of pandemic-related restrictions 
on cell phone use and the possible relationship of altered cell phone use to physical 
activity, sedentary behavior, and bodyweight.   
Methods:  Participants (N = 307) completed a survey assessing cell phone use, 
physical activity, sedentary behavior, and bodyweight before and after pandemic 
restrictions were implemented. 
Results: Most participants reported increased cell phone use (χ2 = 61.50, p < 0.001). 
Participants increased sitting by 10 hours/week (F = 25.63, p < 0.001). Those that 
increased cell phone use reported greater increases in daily sitting (11.65 hours/week, 
F = 4.14, p = 0.04) than those that did not increase cell use (5.0 hours/week). There 
was also an increase (F = 10.08, p = 0.002, η2 = 0.04) in reported bodyweight regardless 
of cell phone use. Physical activity did not change (F ≤ 1.58, p ≥ 0.21). 
Conclusions: During the pandemic individuals reported increased cell use, sedentary 
behavior, and bodyweight. Those that reported increased cell use reported greater 
increases in sitting than those not increasing cell use. 
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Introduction 
COVID-19 became a global pandemic in 2020. The main avenue of transmission is 
through respiratory droplets which in return led to the implementation of 
widespread recommendations for social distancing and mask wearing in public areas 
as an effort to slow the spread of the virus 1. As a part of these recommendations, 
some protocols led to closures of parks, fitness centers, theaters, and restaurants 
leading to a diminished ability to gather and use these types of facilities. Research 
has shown that positive social interactions and access to physical activity 
environments (e.g., gyms, parks etc.) may promote physical activity 2–4. However, 

these early pandemic-related restrictions limited social interactions and access to these physically active environments 
which may have impacted our health and behavior patterns. Literature has begun to outline how the pandemic-related 
restrictions may have had a negative effect on physical activity behavior. Multiple studies have reported decreases in 
physical activity as well as increases in sedentary behavior as a consequence of the pandemic 5–8. Given these potential 
negative changes in physical activity and sedentary behavior it is not surprising that there is also emerging evidence of 
weight gain during the pandemic 9–12. 
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While literature supports the notion that the pandemic-related restrictions may have decreased physical activity, 
increased sedentary behavior and bodyweight, little contemporary research has been done assessing potential 
moderators of these effects.5,6,8,9 One potential moderator could be cell phone use.13,14 Due to the pandemic there has 
been an increased reliance on virtual workspaces and decreased face-to-face social interactions15. Regulations such as 
cancellations of face-to-face education or work from home orders forced individuals to shift these traditionally in-
person activities to largely virtual environments; this in turn may promote greater cell phone use. Unsurprisingly, 
emerging evidence has shown that cell phone use has increased during the pandemic 16. This is of potential importance 
as prior research has repeatedly indicated that cell phone use may interfere with physical activity and is positively 
associated with sedentary behavior 13,14,17,18. In other words, high cell phone use has been associated with elevated 
sitting, lower cardiorespiratory fitness, and reduced exercise intensity. Given these relationships between cell phone 
use, physical activity, and sedentary behavior it is possible that greater cell phone use during the pandemic may have 
contributed to the previously reported pandemic-related decreases in physical activity and increases in sedentary 
behavior. 
 
Therefore, the purpose of the present study was twofold: first, to assess the proportion of individuals from a university 
sample indicating they increased cell phone use during the pandemic. Second, to assess whether or not altered cell 
phone use moderates pandemic-related changes in physical activity, sedentary behavior, and bodyweight. Based on 
previous research indicating that greater cell phone use may interfere with physical activity and is associated with greater 
sedentary behavior, we hypothesized that individuals who increased cell phone use during the pandemic would report 
greater decreases in physical activity and increases in sedentary behavior and bodyweight as compared to individuals 
who did not change their cell phone use. 
 
Scientific Methods 
Participants 
A sample of 307 students and employees from a large public university in the midwestern United States completed an 
online survey assessing cell phone use, physical activity, sedentary behavior, and bodyweight before and after university 
wide cancellations of face-to-face classes and campus closures due to the COVID-19 pandemic which occurred on 
March 11th, 2020. 
 
Protocol 
Proceeding the cancellations and closures an online survey was emailed to a random sample of 6000 college students 
and all faculty. Additionally, a link to the online survey was posted on a university generated email newsletter targeted 
to all university staff. Data was collected from 5/18/2020 to 6/18/2020. There is existing evidence supporting the 
validity of measuring physical activity, sedentary behavior, and bodyweight using recall survey methods and this 
approach has been implemented previously 6,19–21. A power analysis was used based on previous literature using survey-
based data examining physical activity and sedentary behavior pre-pandemic and after the onset of stay-at-home orders 
22. The researchers reported a decrease in total physical activity (Pre: 2192.6 ± 3300 MET minutes/week; Post: 1360 
± 2545 MET minutes/week) and an increase in sedentary behavior (Pre: 5.3 ± 3.7 hours/day; Post: 8.4 ± 5.1 
hours/day) after the stay-at-home orders. These results yielded effect sizes of Cohen’s d 0.28 and 1.13 respectively. In 
order to achieve significance with power ≥ 0.80 and α ≤ 0.05 for differences in physical activity and sedentary behavior, 
sample sizes would need to be at least 98 and 10 participants respectively 22. Participants were given an informed 
consent statement explaining the study as well as information indicating that participation was voluntary and by 
initiating the survey, they were providing consent to participate in the study. All procedures were approved by the 
university Institutional Review Board. 
 
Cell Phone Use 
To assess changes in cell phone use participants were given the following statement: 
“I have been using my smartphone more since (university name) ended face-to-face classes on 3/11/2020.” 
 
They were asked to respond using a Likert like scale (1 strongly disagree; 7 strongly agree). A quasi-independent variable 
of cell phone use was then created by separating the participants into two groups (no change in cell phone use; increase 
in cell phones use). Individuals that reported ≤ 3 on the Likert like scale were placed in the no change in cell phone 
use group (n = 73) whereas individuals who responded ≥ 5 were placed in the increased cell phone use group (n = 
204). Any participants reporting a neutral score of 4 (n = 30) were excluded from final analyses. 
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Physical Activity 
Physical activity was assessed using the validated Godin Leisure-Time Exercise Questionnaire 23. Participants were 
asked to report their pre-pandemic and current mild, moderate, and vigorous activity levels using the following 
language: 
 
“During a typical 7-day (one week) period before (university) ended face-to-face classes (3/11/2020) how many times 
on the average do you do the following kinds of exercise for more than 15 minutes during your free time?” 
 
This same question was asked but was changed to “after” the face-to-face cancellations to assess physical activity after 
the pandemic-related cancellations. A physical activity score was then generated using the following equations: vigorous 
activity = times per week participating in vigorous activity x 9, moderate activity = time per week participating in 
moderate exercise x 5, and mild activity = times per week participating in mild activity x 3. The scores for each intensity 
were then summed to create a total physical activity score for the week before and after face-to-face cancellations. 
Participants reporting scores greater than 3SD were excluded from all final analyses (n = 4). 
 
Sedentary Behavior 
Sedentary behavior was assessed via the validated International Physical Activity Questionnaire 20. Participants were 
asked to report their sedentary behavior during weekdays and weekend days using the following language: 
 
“During a typical week before (university name) ended face-to-face classes (3/11/2020), how much time did you 
usually spend sitting on a weekday (weekend)?” 
 
Similar to physical activity, this same question was asked but was changed to “after” the face-to-face cancellations to 
assess sedentary behavior after the pandemic-related cancellations. Average weekly sitting was calculated using the 
following equation: weekly sitting = (minutes sitting per weekday x 5) + (minutes of sitting per weekend day x 2) for 
both pre- and post-cancellations.  
 
Bodyweight 
Bodyweight was assessed through self-reported estimates. This form of assessment is validated in adults 24. Participants 
were asked to report their bodyweight for both pre- and post-cancellations. Participants who did not report both pre- 
and post-cancellation bodyweights were excluded from all final analyses (n = 23). 
 
Statistical Analysis 
A chi square analysis was performed to assess the difference in proportions of participants in the no increase in cell 
phone use (NCPU) and increased cell phone use (ICPU) groups. A cell phone group (NCPU; ICPU) by time (pre-, 
post-pandemic-related cancellations) analysis of variance (ANOVA) with repeated measures on time was used to 
analyze changes in total physical activity, total weekly sitting, and bodyweight. Significant main or interaction effects 
were further investigated using t-tests. A priori significance was set at α ≤ 0.05. All data was analyzed using SPSS 
Version 27 (IBM, New York). 
 
Results  
Cell Phone Use 
A chi square analysis revealed a significantly greater (χ2 = 61.50, p < 0.001) proportion of participants indicated that 
they increased cell phone use (75%) versus those that did not increase cell phone use (25%). 
 
Total Physical Activity 
There was a significant main effect of group (F = 16.74, p < 0.001, η2 = 0.06) for total reported physical activity. This 
was due to NCPU having a significantly lower total reported physical activity (28.48 ± 19.69) than ICPU (43.82 ± 
33.86). There were no additional (F ≤ 1.58, p ≥ 0.21, η2 ≤ 0.01) main or interaction effects (Table 1).  
 
Sedentary Behavior 
There was a significant (F = 4.14, p = 0.04, η2 = 0.02) group by time interaction for changes in total reported sitting. 
This was due to a significant (t = -7.13, p < 0.001, Cohen’s d = -0.52) increase in total reported sitting for ICPU as 
compared to no significant (t = -1.71, p = 0.09, Cohen’s d = -0.22) change in NCPU total reported sitting. There was 
a significant (F = 25.63, p < 0.001, η2 = 0.09) main effect of time on total reported sitting. This was due to a significant 
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(Pre = 3227.28 ± 1779.49; Post = 3825.04 ± 1919.67) increase in overall reported sitting pre- to post-cancellation. 
There was no significant (F = 1.10, p = 0.30, η2 = 0.004) main effect of group (Table 2). 
 
Table 1. Godin physical activity scores for total reported physical activity pre-and post-cancellation for the two groups 
(NCPU = No Change in Cell Phone Use; ICPU = Increase in Cell Phone Use), an overall score for all participants 
(Overall) as well as an average total reported physical activity of each group (Average).  

Group N 
Total Reported PA 

Pre 
Total Reported PA 

Post 
Average 

NCPU 63 27.29 ± 16.68 29.67 ± 22.70 28.48 ± 19.69 * 

ICPU 187 45.72 ± 35.52 41.92 ± 32.19 43.82 ± 33.86 

Overall 250 41.07 ± 32.80 38.83 ± 30.51 39.95 ± 31.66 

Data are Means ± SD 
*Significant (p < 0.001) difference between groups. 
 
Table 2. Total reported sitting for pre-and post-cancellation for the two groups (NCPU = No Change in Cell Phone 
Use; ICPU = Increase in Cell Phone Use) and an overall score of all participants (Overall). 

Group N 
Total  Reported 

Sitting Pre 
(min*week-1) 

Total Reported 
Sitting Post 

(min*week-1) 

NCPU 63 3573.81 ± 2512.53 3872.06 ± 2092.35 

ICPU 187 3110.53 ± 1437.43 3809.20 ± 1863.60 * 

Overall 250 3227.28 ± 1776.49 3825.04 ± 1919.67 * 

Data are Means ± SD 
*Post-value was significantly (p < 0.001) different from corresponding pre-value. 
 
Bodyweight 
There was a significant (F = 10.08, p = 0.002, η2 = 0.04) main effect of time on bodyweight. This was due to a significant 
increase (Pre = 173.46 ± 49.01 lbs.; Post = 175.48 ± 50.40 lbs.) in bodyweight pre- to post-cancellations. There were 
no additional (F < 0.75, p > 0.11, η2 < 0.01) main or interaction effects (Table 3). 
 
Table 3. Reported bodyweight for pre-and post-cancellation for the groups (NCPU = No Change in Cell Phone Use; 
ICPU = Increase in Cell Phone Use) and an overall score of all participants (Overall).  

Group N 

Reported 
Bodyweight 

Pre 
(lbs.) 

Reported 
Bodyweight 

Post 
(lbs.) 

NCPU 63 182.40 ± 49.09 183.69 ± 49.92 

ICPU 187 170.45 ± 48.75 172.71 ± 50.39 

Overall 250 173.46 ± 49.01 175.48 ± 50.40 * 

Data are Means ± SD 
*Post-value was significantly (p = 0.002) different from corresponding pre-value. 
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Discussion 
This is the first study we are aware of to assess the potential impact of changing cell phone use habits on physical 
activity, sedentary behavior, and bodyweight during the COVID-19 pandemic. There was a significant difference in 
overall reported physical activity between NCPU and ICPU regardless of the pandemic, a significant change in 
sedentary behavior, and a significant change in reported bodyweight during the pandemic. Presently, individuals who 
reported an increase in cell phone use reported higher total reported physical activity than individuals who did not 
increase cell phone use. In other words, individuals who reported an increase in cell phone use had 53.9% greater 
amounts of overall reported physical activity than those who did not report an increase in cell phone use. Although 
contrary to our original hypothesis, it is not entirely surprising being that literature suggests that the relationship 
between physical activity and cell phone use is ambiguous. Reports have shown cell phone use may promote physical 
activity, may interfere with physical activity, as well as have no relationship at all with physical activity 14,18,19. To explain 
this difference in physical activity between groups can be challenging, however, a phenomenon identified as the “active 
couch potato” phenomenon may be one potential explanation. Reports have shown that individuals with high levels 
of physical activity coupled with high levels of sedentary behavior experience decreased health benefits of physical 
activity as compared to individuals with similar physical activity with lower amounts of sedentary behavior 18. Being 
that the ICPU group had higher levels of reported physical activity as well as significant increases in sedentary behavior, 
there is a possibility of the “active couch potato” phenomenon being present in this study. Furthermore, we have 
reported that during the pandemic 75% of our participants indicated they increased cell phone use. Of the individuals 
who reported an increase in cell phone use, they experienced a 22.5% increase in weekly reported sitting; this equates 
to an additional 11 hours of reported sitting per week. This result aligns with previous literature supporting a positive 
relationship between cell phone use and sedentary behavior 13,17. This highlights a point of concern being that sedentary 
behavior is an independent risk factor of negative health outcomes such as increased risk of a cardiovascular event, 
increased blood glucose levels, increased blood pressure, and premature mortality 25. 
 
Literature has shown changes associated with pandemic-related restrictions may have resulted in decreased physical 
activity, increased sedentary behavior, and increased bodyweight 6,26,27. Our results support previous literature 
suggesting the pandemic-related restrictions may have had a negative impact on sedentary behavior and bodyweight 
6,26,27. Presently, we report that regardless of cell phone use individuals experienced an overall increase in weekly 
reported sitting as well as an increase in reported bodyweight during the pandemic. This equates to an additional 9 
hours in  weekly reported sitting as well as an increase of 2 pounds of reported bodyweight. These results emphasize 
another point of concern not only because these changes may lead to an increased risk of cardiometabolic diseases but 
there is evidence that increased weight leads to greater complications should an individual contract COVID-19 28,29. 
While studies have shown a change in physical activity during the pandemic, we do not report such a change 6,22,27. 
Similar to the relationship between cell phone use and physical activity, the changes in physical activity during the 
pandemic remain somewhat equivocal. 
 
While this study is ultimately non-experimental it does use a quasi-experimental design in attempt to assess the potential 
impact of cell phone use on physical activity, sedentary behavior, and bodyweight. Being that most of the prior work 
in this area only observes the associations of cell phone use with physical activity, sedentary behavior, and bodyweight 
this study allows for more direct explanations of the role cell phones play in our overall physical activity behavior 
patterns. This study suggests that increasing cell phone use may promote greater amounts of reported sitting and 
pandemic-related restrictions may have negatively impacted health outcomes. 
 
Conclusions 
Taken together, this study supports a growing body of literature reporting that the pandemic-related restrictions may 
have promoted greater amounts of sitting and increased bodyweight 6,8,27. Participants indicating an increase in cell 
phone use during the pandemic reported greater increases in reported sitting as compared to those that did not increase 
their cell phone use. Furthermore, participants reported an increase in reported bodyweight regardless of cell phone 
use. This study presents the first evidence we are aware of indicating that greater cell phone use, as a result of a 
pandemic, lead to negative physical activity behavior outcomes. 
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