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Abstract 
 
Grit has been associated with feelings of energy when measured as the opposite end of fatigue. 
During the COVID-19 pandemic, grit has been linked to positive health-related behaviors, which 
are known to influence feelings of energy and fatigue. The objective of this study was to identify 
the association between grit, time spent sitting, physical activity (PA), and feelings of mental and 
physical energy (ME, PE) and fatigue (MF, PF) during the early stages of the COVID-19 pandemic 
in the United States. Participants (n = 859) completed surveys once. Using a series of multivariate 
regression models, we assessed the association between grit, time spent sitting, PA and ME, MF, 
PE, and PF. When accounting for all factors, performing vigorous PA was associated positively 
with PE and ME and negatively with PF and MF, whereas sitting was related negatively with PE 
and ME and positively with PF and MF. Grit was not associated with the four moods. Study 
findings underscore the need to adopt healthy lifestyle behavior to improve feelings of energy and 
fatigue in the face of a pandemic. During this ongoing global health crisis, these findings present 
novel and important evidence with possible immediate applications for health behavior, such as 
informing already-established health behavior theories to, ultimately, design COVID-19-specific 
interventions. 
 
*Corresponding author can be reached at: coach_stam@rocketmail.com  
 

The novel coronavirus disease (COVID-
19) was first diagnosed in December 2019 in 
China (Wang et al., 2020). Non-
pharmaceutical interventions (NPIs) 
requiring physical and social distancing were 
implemented to slow the spread of the virus, 
which helped reduce infection rates (Bedford 
et al., 2020). However, their unintended 
consequences have been linked to mental 
health (MH) problems (Galea et al., 2020; Li 
et al., 2020), such as depression and anxiety 
(Pappa et al., 2020; Twenge & Joiner, 2020) 
and fatigue (Michie et al., 2020).  

Fatigue is an MH consequence most often 
tied to COVID-19 as an unintended 
consequence of physical distancing policies 
implemented during the early stages of the 
pandemic (Michie et al., 2020). Although 
Michie and colleagues (Michie et al., 2020) 
describe fatigue as an impairment in the 
ability to perform a mental or physical task as 
a result of depleted mental or physical 
resources, the definition used in this study is 
based on the work of Loy and colleagues 
(Loy et al., 2018). In their work, they define 
fatigue as the “persistent sense of physical, 
emotional, and/or cognitive tiredness or 
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exhaustion”, while energy is defined as “an 
individual’s potential to perform mental and 
physical activity” (Loy et al., 2018, p. 47).  

Evidence supports the assertion that trait-
level energy and fatigue influence state-level 
fatigue (Boolani, Fuller, et al., 2022; Fuller et 
al., 2021; Manierre et al., 2020). Further, 
literature also exists on the effects of the Big 
Five personality traits on state-level feelings 
of fatigue (De Vries & Van Heck, 2002; 
Khodarahimi & Rasti, 2015). However, there 
is scant evidence about the effects of grit, 
another personality trait measuring 
perseverance and passion for long-term 
goals, on feelings of fatigue (Sharkey et al., 
2017).  

Sharkey et al. (2017) reported that college 
students who report higher levels of grit also 
report higher feelings of energy, when 
measured as the opposite of fatigue. 
Nevertheless, multiple recent studies have 
reported that energy and fatigue are 
biologically two distinct unipolar moods 
(Boolani et al., 2019; Boolani, Gallivan, et 
al., 2022; Dupree et al., 2019; Loy et al., 
2018) with their own mental and physical 
components (Boolani, Gallivan, et al., 2022; 
Boolani & Manierre, 2019; Manierre et al., 
2020). Thus, this study examines mental and 
physical energy and fatigue as four separate 
unipolar constructs. Further, in the context of 
the COVID-19 pandemic, this study seeks to 
understand whether grit is associated with 
MH through feelings of mental or physical 
energy or fatigue.  

Evidence suggests that gritty individuals 
are more self-controlled and will maintain a 
positive attitude over time despite adversity 
(Duckworth et al., 2007). Grit has also been 
associated with mental well-being 
(Kannangara et al., 2018), emotional stability 
during stressful or negative life events 
(Blalock et al., 2015), and the ability to cope 
with stress (Kannangara et al., 2018). 
Additionally, findings exist to infer that 
individuals who are gritty participate in 

healthier lifestyle behaviors even during a 
global pandemic (Totosy de Zepetnek et al., 
2021). Healthy lifestyle behaviors, such as 
decreased sedentary behavior (Boolani et al., 
2019; Boolani et al., 2021) and increased 
physical activity (PA) (O'Connor & Puetz, 
2005; Puetz et al., 2006), are associated with 
feelings of mental and physical energy and 
fatigue.  

PA is defined as “any bodily movement 
produced by the contraction of skeletal 
muscles that results in an increase in caloric 
requirements over resting energy 
expenditure” (Caspersen et al., 1985; p.126). 
Regardless of the method used to estimate PA 
(e.g., oxygen uptake reserve, heart rate 
reserve, volume of oxygen consumed per 
minute, heart rate, metabolic equivalents), 
intensity matters. Higher intensity activities 
(i.e., moderate-to-vigorous PA; MVPA) are 
preferred (American College of Sports 
Medicine, 2022a), and recommended PA 
durations are inversely related to intensity 
levels. We used to believe that the 
relationship between sedentary behavior 
(most often operationalized as sitting time) 
and health outcomes was not dependent on 
time spent in MVPA (Biswas et al., 2015). 
The latest guidelines, however, recommend a 
minimum of 150 weekly minutes of moderate 
intensity or 75 weekly minutes of vigorous 
intensity aerobic physical activity, or an 
equivalent combination of MVPA (American 
College of Sports Medicine, 2022a).  

While healthy lifestyle behaviors (e.g., 
PA) and grit have been shown to influence 
feelings of energy and fatigue (Boolani et al, 
2021), little is known about how a global 
pandemic may have modified the interactions 
between them (Totosy de Zepetnek et al., 
2021). Therefore, the purpose of this study 
was to identify the interaction between PA, 
time spent sitting, feelings of mental energy 
(ME) and fatigue (MF) and physical energy 
(PE) and fatigue (PF), and grit during the 
early stages of the COVID-19 pandemic. 



 
 

Because the vast majority of the 
aforementioned studies were conducted prior 
to the COVID-19 pandemic, which has been 
shown to disrupt PA and other healthy 
behaviors (e.g., Bhutani et al., 2021), this 
study is unique in that it examined these 
relationships in the context of the earliest 
stages of the pandemic. Based on previous 
literature, we hypothesized that PA and time 
spent sitting would be associated with ME, 
MF, PE, and PF and that these direct 
associations would be modified by the 
participants’ level of grit.  

 
Method 

 
Participants 
 

A total of 1,459 participants started the 
survey during the early stages of the COVID-
19 health crisis. After removal of outliers and 
participants who either did not complete the 
survey or chose not to allow geo-tracking, 
859 (males = 233, female = 625, non-binary 
= 1, age = 34.37±13.95, 31.3% ever 
diagnosed with COVID-19) participants 
remained in our analysis. Participants were 
eligible for this study if they were over the 
age of 18 and could read and comprehend the 
English language. Participant characteristics 
are reported in Table 1. 
 
Study Design 
 

This study was cross-sectional. Data were 
collected between April 13, 2020 and May 3, 
2020 as part of a larger study conducted in the 
United States (US) to understand the health 
behavior and mood changes of adults during 
the pandemic (e.g., Toczko et al., 2022). 
Using a snowball recruitment method, 
participants were recruited via social media 
and by invitations distributed by the study 
investigators to their professional networks. 
All participants voluntarily completed the 

baseline questionnaire using Qualtrics 
software (Qualtrics, XM, Provo, UT). All 
study procedures were approved by the 
Institutional Review Boards at Clarkson 
University (approval #20.5.1) and George 
Mason University (approval #15922393-1). 
 
Outcome Variables  
 

The State-Trait Mental and Physical 
Energy and Fatigue survey was used to 
measure the state aspect of ME, MF, PF, and 
PF (O'Connor, 2006). The 12-item scale uses 
a Visual Analog Scale with responses 
ranging from 0 (no feelings) to 100 (highest 
imaginable feelings) in reference to how the 
participant had felt over the last seven days. 
Cronbach’s α for the current study ranged 
from .867 to .940 (PE = .867, PF = .927, ME 
= .868 and MF = .940).  
 
Predictor Variables 
 

The eight-item Grit-Short Scale was used 
(Duckworth et al., 2007; Duckworth & 
Quinn, 2009) to measure trait-level 
perseverance and consistency of interest. 
Each item was scored on a 5-point Likert 
scale ranging from 1 (not at all like me) to 5 
(very much like me). The responses were 
scored according to previously published 
literature (Duckworth et al., 2007; 
Duckworth & Quinn, 2009), and the 
calculated Cronbach’s α for the current study 
was .80.  

The International Physical Activity 
Questionnaire-Short Form (IPAQ-SF) was 
used to assess PA levels over the last seven 
days (Craig et al., 2003). Participants were 
asked about the duration, intensity, and 
frequency of PA and time spent sitting over 
the last seven days. The number of minutes 
of light, moderate, and intense PA, and sitting 
time per week, were calculated similarly to 
previous studies (Craig et al., 2003).  



 
 

Table 1  
 
Participant Characteristics (n = 859) 
 

Variable Mean ± SD Self-reported COVID positive Self-reported COVID negative 
                                                                                                                                                  Demographicsa 

Age (years) 34.39 ± 13.97 33.27 ± 13.33 35.04±14.39* 
Sex 
   Male 

 
27.1% 

 
23.8% 

 
28.7% 

   Female 72.8% 75.9% 71.3% 
   Non-binary   0.1%   0.3% 0% 

                                                                      Educationa 

Some High School    .9%  0.7% 1.0%* 
High School Diploma/GED 
 

 2.6%  1.0% 3.2% 
Education Beyond High School 
 

13.9%  8.7% 16.4% 
Associates Degree 
 

  5.5%  4.5% 5.7% 
Bachelor’s Degree 
 

36.9%                      38.1% 36.3% 
Master’s Degree 27.3%                      34.6% 23.9% 
Doctorate Degree 13.0%                      12.2% 13.5% 

                                                                  Relationship Statusa 

Committed Relationship  59.6%  57.0% 61.0% 
Not Committed Relationship 40.4% 43.0% 39.0% 

                                                                    Employmenta 

Yes 60.7% 63.6% 59.4% 
No 39.3% 36.4% 40.6% 

                                                                     Studenta 

Yes  20.6% 19.6% 21.0% 
No 79.4% 80.4% 79.0% 

                                                                     Urbanicitya 

Major City 13.9% 18.9% 12.6% 
Small City 20.3% 20.6% 20.5% 
Suburb 21.8% 19.6% 22.5% 
Small Town 25.7% 23.4% 26.3% 
Rural Area 18.3% 17.5% 18.2% 

 



 
 

Table 1  
 
Participant Characteristics (n = 859) 

 

Variable Mean ± SD Self-reported COVID positive Self-reported COVID negative 
                                                                      Chronic Medical Conditionsa 

Yes 31.6%  31.1% 31.8% 
No 68.4% 68.9% 68.2% 

                                                                       COVID-associated Variablesa 

COVID-19 diagnosis    
   Yes 31.3% N/Ab N/Ab 
   No 68.7% N/Ab N/Ab 
7-Day Infection Rate 75.53 ± 178.01 94.14 ± 202.85 67.73 ± 166.63** 
Currently Living with Someone    
   Yes 85.6% 84.6% 86.1% 
   No 14.4% 15.4% 13.9% 
Having Children (< 18 ys.) Living at Home    
   Yes 26.8% 25.2% 27.5% 
   No 73.2% 74.8% 72.5% 

                                                                    Working Locationa 

Working From Home 66.8% 64.3% 68.0% 
Physically Going to Work 33.2% 35.7% 32.0% 

                                                                      Smokinga 

Yes  6.7%  5.9%   7.2% 
No 93.3% 94.1% 92.8% 

                                                                      Eating Habitsa 

REAP-S Scorec 30.43 ± 4.07 30.30 ± 3.97 30.47 ± 4.12 
                                                                        Intensity of Mental Workloada 

Work/School Days 91.15 ± 85.20 98.13 ± 86.01 86.01 ± 83.63 
Non-Work/School Days 23.06 ± 44.73 23.03 ± 49.72 23.80 ± 43.00 

  



 
 

Table 1  
 
Participant Characteristics (n = 859) 
 

Variable Mean ± SD Self-reported COVID positive Self-reported COVID negative 
                                                                      Sleepa 

Average Sleep Duration (Hours/Day) 7.22 ± 2.22 7.06 ± 1.30 7.28 ± 2.46 
PSQI Sleep Latency Componentd    
   0 32.4% 33.2% 32.0% 
   1 26.9% 25.2% 28.2% 
   2 26.7% 23.8% 27.7% 
   3 13.9% 17.8% 12.1% 
PSQI Sleep Disturbance Componentd    
   0   1.9%   1.4%   2.2% 
   1 65.7% 63.3% 66.7% 
   2 31.3% 33.6% 30.3% 
   3   1.1%   1.7%   0.8% 
PSQI Use of Sleep Medication Componentd    
   0 70.5% 65.4% 72.9% 
   1 10.9% 12.9% 10.0% 
   2   7.1%   7.3%   7.2% 
   3 11.5% 14.3%   9.9% 
PSQI Daytime Dysfunction Componentd    
   0 20.9% 18.9% 21.8% 
   1 45.1% 47.6% 44.1% 
   2 29.8% 29.0% 30.3% 
   3   4.1%   4.5%   3.8% 

                                                                     Physical Activitye 
Vigorous Physical Activity (Minutes/Week) 255.37 ± 489.01 284.43 ± 596.75 242.79 ± 419.07* 
Moderate Physical Activity (Minutes/Week) 257.24 ± 628.97 298.53 ± 596.45 233.58 ± 502.94* 
Light Physical Activity (Minutes/Week) 387.07 ± 632.80 414.52 ± 670.17                380.87 ± 633.54 

                                                                     Sedentary Behaviore 

Total Time Spent Sitting (Minutes/Week) 3040.55 ± 1668.99 3028.97 ± 1730.05 3012.49 ± 1608.11 
                                                                      Grite 

Grit 3.46 ± .63 3.46 ± .61 3.45 ± .63 



 
 

Table 1  
 
Participant Characteristics (n = 859) 
 

Variable Mean ± SD Self-reported COVID positive Self-reported COVID negative 
                                                                    State Mental and Physical Energy and Fatiguef 

State Physical Energy 121.41 ± 70.99 119.52 ± 72.04 125.57 ± 68.59 
State Physical Fatigue 112.94 ± 83.15 119.08 ± 70.71 115.64 ± 85.00* 
State Mental Energy 115.82 ± 69.96 114.34 ± 69.63 119.08 ± 70.71 
State Mental Fatigue 124.04 ± 87.56 125.87 ± 87.67 123.21 ± 87.57 

Note. PSQI: The Pittsburgh Sleep Quality Index (Buysse et al., 1989); REAP-S: The Rapid Eating and Activity Assessment for Patients 
(short version) (Segal-Issacson et al., 2004). aControl Variables; b N/A = Non-applicable; cHigher scores represent better quality diet; 
dHigher categories indicate worse sleep or higher use of sleep medications; ePredictor Variables; fOutcomes Variable. *p < 0.05;  
**p < 0.01 
 
 



 
 

Control Variables 
 

Control variables in statistical analyses 
included demographic variables (self-
reported sex, age, education status, 
employment status, student status, and 
urbanicity), self-reported health status 
(smoking, physical and psychiatric illness), 
COVID-19-related variables (COVID-19 
diagnosis, 7-day infection rate, essential 
worker status, and whether they were 
providing care for someone during the 
lockdown period), sleep (PSQI scores), diet 
(REAP-S scores), and intensity of mental 
work on working and non-working days. 

 
Data Analyses 
 

Data were downloaded from Qualtrics 
into Microsoft Excel and scored. Using geo-
tracking data, 7-day infection rates were 
added into the file using data from the Johns 
Hopkins University COVID-19 website. If 
participants refused geo-tracking when 
taking the survey, their data were not 
included in these analyses. Using the latitude 
and longitude captured by Qualtrics, the 
ggmap library in R (R Core Team, 2020) was 
used to find the ZIP Codes of where each 
participant took the survey. The ggmap 
library was then used to classify these ZIP 
Codes into counties. Two researchers 
independently checked for 7-day infection 
rates using the Johns Hopkins University 
COVID-19 website. The 7-day infection rate 
was determined for the 7 days prior to the 
participant completing the survey (Boolani et 
al., 2021). Data were uploaded into SPSS 
v26.0 (IBM Corp.) and analyzed for 
normality using a combination of data 
visualization techniques and the Shapiro-
Wilks test. Participants with missing data, or 
data ≥ 3 standard deviations (SD) away from 
the mean, were omitted from analyses. 
Descriptive statistics were performed and 
were compared by whether or not the 

participant ever tested positive for COVID-
19. Then, a series of multivariate linear 
regression models were fitted to assess 
relationships between lifestyle behaviors, 
mental and physical energy, and fatigue and 
grit. G*Power (version 3.1.9.2) was used to 
calculate power for each model.  

 
Results 

 
Our analysis used baseline data collected 

during the early stages of the COVID-19 
pandemic to quickly address this 
contemporary, fast-moving topic. Table 2 
reports the results by outcome variable. 

 
State Physical Energy (PE) 
 

Our model predicted 14.7% (Adjusted  
R2 = .173, F(26, 832) = 6.703, p < .001) of 
variance in the dependent variable. State PE 
was associated with vigorous PA (β = .229, 
t(26, 832) = 6.166, p < .001) and total time 
spent sitting (β = -.183, t(26, 832) = -5.510, p 
< .001). Grit was not significantly associated 
with state PE (p = .075).  

 
State Physical Fatigue (PF) 
 

Our model predicted 7.8% (Adjusted  
R2 = .106, F(26, 832) = 3.804, p < .001) of 
variance in the dependent variable. State PF 
was associated with vigorous PA (β = -.106, 
t(26, 832) = -2.604, p = .009) and total time 
spent sitting (β = .164, t(26, 832) = 4.760,  
p < .001). Grit was not significantly 
associated with state PF (p = .209).  

 
State Mental Energy (ME) 
 

Our model explained 6.6% of variance 
(Adjusted R2 = .095, F(26, 832) = 3.343,  
p < .001) in the dependent variable. State ME 
was associated with vigorous PA (β = .091, 
t(26, 832) = 2.301, p = .022) and time spent 
sitting (β = -.139, t(26, 832) = -4.015,  



 
 

 
 
 
 
 
 
 
 
Table 2 
 
Factors Associated with Mental and Physical Energy and Fatigue 
 

 State Physical Energy State Physical Fatigue State Mental Energy State Mental Fatigue 
Variable β 95% CI β 95% CI β 95% CI β 95% CI 
Lifestyle Behavior         
   Vigorous Physical Activity    .229***  .022, .044  -.102**  -.031, -.004    .091*     .002, .024  -.097*  -.031, -.004 
   Moderate Physical Activity   -.027 -.011, .005   .033 -.006, .015   -.001    -.009, .009   .044 -.005, .017 
   Light Physical Activity    .065  .000, .015  -.015 -.011, .007    .007    -.007, .008   .012 -.008, .011 
   Total Time Spent Sitting  -.183*** -.010, -.005 .164***  .005, .012   -.139***   -.009, -.003  .193***  .007, .014 
Grit   -.063 -14.989, .733   .049 -3.124, 16.232   -.033 -11.770, 4.429  -.010 -11.603, 8.688 

Note. Model accounts for 7-day infection rates, age, sex, education, relationship status (ref: committed), employment status (ref: employed), student 
status (ref: student), living status (ref: living with someone), diagnosis of COVID (ref: yes), chronic medical condition (ref: yes), and diet habits 
(REAP-S). *p < 0.05. **p < 0.01. ***p < .001



 
 

p < .001). Grit was not associated with state 
ME (p = .310).  

 
State Mental Fatigue (MF) 
 

Our model explained 7.9% of variance 
(Adjusted R2 = .107, F(26, 832) = 3.830,  
p < .001) in the dependent variable. State MF 
was associated with vigorous PA (β = -.097, 
t(26, 832) = -2.472, p = .014) and total time 
spent sitting (β = .193, t(26, 832) = 5.601, p 
< .001). Grit was not associated with state 
MF (p = .310).  

 
Discussion 

 
This study attempted to advance the 

science of health behavior research during 
the early stages of the COVID-19 pandemic 
in the United States. In more detail, we 
examined the interaction between PA, time 
spent sitting, grit, and state ME, MF, PE, and 
PF. As expected and aligned with previous 
literature, all four moods were associated in 
the expected direction with vigorous PA 
(Puetz et al., 2006) and sitting time 
(Ellingson et al., 2014). While multiple 
studies examine the association between 
health-related behaviors and the four moods, 
evidence has been scarce during the COVID-
19 pandemic (e.g., Carter et al., 2022). 
Contrary to the study hypothesis and 
previous evidence from Sharkey and 
colleagues (2017), grit did not influence these 
moods in any of the four regression models; 
therefore, there was no evidence to support 
that higher levels of grit modify the 
relationship between PA, sitting time, and 
feelings of ME, PE, MF, and PF. 

In the bivariate analyses, the current study 
found that participants who reported a 
positive diagnosis of COVID-19 also 
reported being significantly more physically 
fatigued. This is consistent with previous 
literature in that more fatigue was 
experienced by those who had a COVID-19 

diagnosis (Arnold et., 2021). However, this 
significant relationship did not remain when 
examined in multivariate analyses. There 
may be several explanations for these 
quizzical findings stemming from the 
specifics about the temporality, severity, and 
symptomology related to the COVID-19 
diagnosis not being collected. For instance, it 
was unknown whether or not participants 
actively had COVID-19 when completing the 
questionnaire or if they had recovered from 
COVID-19 or had long-haul COVID-19 
symptomology. This may have influenced 
the associations observed with the current 
study.  

There are several limitations to this study 
that must be acknowledged. First, this was a 
cross-sectional survey design reliant on 
participants’ self-reported data. As a result, it 
was impossible to examine the temporality of 
COVID-19 diagnoses and associated post-
COVID fatigue (and other possible related 
symptomology) among participants. Second, 
this study sample was highly educated adults 
in the United States and was recruited from a 
snowballing convenience sample consisting 
of social media and the investigators’ 
professional networks. As such, findings may 
not be generalizable to larger populations 
across the United States and/or from other 
countries. Third, this study did not collect 
data about the lockdowns, stay-at-home 
orders, and social restrictions experienced by 
participants, whether self-imposed or 
imposed by the participants’ municipality, 
which may have been helpful to interpret and 
contextualize findings. However, ZIP Codes 
were used to identify the 7-day COVID-19 
infection rates for participants, which may 
serve as a proxy for environmental risk for 
this sample. Finally, the current study 
examined grit (a dispositional concept 
applied to individuals pursuing a singular 
objective) as a primary variable of interest in 
this particular period of time, but did not 
include other positive psychology constructs 



 
 

similar to grit, such as mental toughness (a 
state-like concept, crucial when pursuing 
multiple goals) (Dorvily et al., 2021; Giuliani 
et al., 2021) or resilience (a largely reactive 
concept applied to a range of systems) 
(Verdolini et al., 2021). Future studies should 
attempt to diversify the measures included in 
community surveys and consider utilizing 
qualitative methods to contextualize findings 
and disentangle non-intuitive and contra-
dicting associations. 
 
Implications for Health Behavior Theory 

 
Drawing from the interdisciplinary model 

of psychophysiology, this study assessed the 
association between grit, PA, time spent 
sitting, and state ME, MF, PE, and PF during 
the early stages of the COVID-19 pandemic. 
After controlling for several demographic, 
lifestyle, and COVID-19-related variables, 
these analyses suggest that grit was not 
significantly associated with state ME, MF, 
PE, and PF during a broadly changing event, 
such as a pandemic. However, lifestyle 
behaviors of vigorous PA and sitting time 
were associated with these four moods in the 
same period of time. This work constitutes a 
novel and important evidence-based source 
when working in the field of health behavior 
since its findings could lead to immediate 
applications for translation of the theoretical 
framework to practice to improve health 
behaviors. 

Researchers, practitioners, and policy 
makers need to recognize that the most 
successful public health initiatives are based 
on an understanding of both the theoretical 
model to be used and the context in which 
they will take place (Glanz & Bishop, 2010). 
For instance, to use theories of behavior 
efficiently in the COVID-19 era, researchers 
should consider concepts of perceived 
barriers/susceptibility, self-efficacy, and 
stage of change drawn from the health belief 
model (HBM), transtheoretical model 

(TTM), and social cognitive theory (SCT). 
However, in a broader context as framed by 
the social ecological model (SEM), 
interpersonal, environmental, and com-
munity factors should be considered in 
addition to individual factors, which may 
influence engagement in PA and sedentary 
behaviors.  

 It is evident from our work that NPIs had 
an effect on individual lifestyle factors in the 
early stages of this global health crisis of 
COVID-19. Our participants exhibited an 
uncommon combination of behaviors with 
more than seven hours of sitting per day but 
also with more than 250 minutes of vigorous 
intensity PA per week. The US Department 
of Health and Human Services recommends 
that adults should participate in 75 to 150 
minutes of vigorous intensity PA per week 
and sit for fewer than four hours per day 
(American College of Sports Medicine, 
2022a). Recent evidence (Ekelund et al., 
2016) demonstrated that high levels of 
moderate- to high-intensity PA seem to 
decrease the mortality risk associated with 
high levels of sedentary behavior. Further, 
there is strong evidence to support that 
regular PA can have great benefits for an 
individual’s physical, metabolic, and mental 
health (American College of Sports 
Medicine, 2022b) whereas higher-intensity 
PA has more MH benefits (e.g., anxiety, 
depression) (American College of Sports 
Medicine, 2022a). Lately, the role of positive 
psychology in MH during the COVID-19 
outbreak has been investigated (Waters et al., 
2022; Yamaguchi et al., 2020). 

In terms of positive psychology and if not 
looking for a similar-to-grit construct, we 
should most likely turn our focus toward 
investigating self-efficacy (Bandura, 1997). 
Self-efficacy is an important component of 
PA and MH (American College of Sports 
Medicine, 2022b) and a key construct of 
several health behavior models (i.e., HBM, 
TTM, SCT). 



 
 

Discussion Questions 
 
1. Our findings indicate a need to not 

include grit in models that outline, 
clarify, and/or predict health behavior 
outcomes (i.e., PE, ME, PF, and MF) 
during the COVID-19 crisis. Which 
positive psychology constructs should be 
included instead? 

2. We reported that performing vigorous PA 
was associated positively with PE and 
ME and negatively with PF and MF. 
When compared with moderate and light 
intensity, vigorous PA is associated with 
increased risk of musculoskeletal 
injuries, sudden cardiac death, and acute 
myocardial infarction. Which assess-
ments should exercise professionals 
complete as part of a preparticipation 
health screening before prescribing 
vigorous intensity? 

3. Sitting was found to be related negatively 
with PE and ME and positively with PF 
and MF. However, sitting is not the only 
factor attributed to leading a sedentary 
lifestyle. Describe how you could use 
other behaviors to investigate if sedentary 
lifestyle is associated with the four moods 
during this global health crisis. 
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