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Background: In addition to its physical health benefits, physical activity is increasingly recognized as a means to support mental health. Regular moderate-to-vigorous physical activity (MVPA) is associated with improved mental well-being, reduced likelihood of developing mental illness, and improved symptom management. Despite these benefits, most people fail to achieve minimum recommended levels of MVPA. Population levels of physical activity have further declined since the onset of the COVID-19 pandemic and implementation of public health measures (e.g., shelter-in-place protocols). The potential impact of this decline on mental heath outcomes warrants ongoing investigation.

Purpose: To investigate associations between changes in MVPA and mental health (depressive symptoms, anxiety symptoms, and life satisfaction) in adults impacted by the COVID-19 pandemic.

Method: Research followed a cross-sectional design. English-speaking adults were invited to complete an online questionnaire. MVPA was assessed retrospectively (before COVID-19) and currently (during COVID-19) with the International Physical Activity Questionnaire. Mental health was assessed with the Patient Health Questionnaire, 9-Item (PHQ-9), the Generalized Anxiety Disorder, 7-Item (GAD-7), and the Satisfaction with Life Scale (SWLS). Regression was used to assess relationships between MVPA and mental health. ANOVA with follow-up tests examined whether participants who differed in mental health status (e.g., no symptoms vs. severe symptoms) differed in their change in MVPA. T-tests were used to examine differences in mental health symptomatology between participants who were sufficiently (i.e., achieving MVPA guidelines of ≥ 150 min/week) vs. insufficiently active.

Results: Prior to COVID-19, 68.2% of participants were classified as being sufficiently active, vs. 60.6% during COVID-19. The majority of participants reported experiencing some level of depressive symptoms (62.0%) or anxiety symptoms (53.7%). After controlling for covariates, changes in MVPA accounted for significant variability in the PHQ-9 (7.7%), GAD-7 (2.5%), and SWLS (1.5 %). Participants with clinically significant mental health symptomatology reported greater declines in MVPA than those who reported no symptoms. Conversely, participants who were sufficiently active during COVID-19 reported significantly lower depression and anxiety, and higher life satisfaction.

Conclusion: Participants who experienced the greatest declines in MVPA reported relatively greater psychological distress and lower life satisfaction. While preliminary, these findings suggest the importance of maintaining and promoting physical activity during a period of pandemic.
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INTRODUCTION

Regular participation in physical activity has long been recognized for its physical health benefits. For instance, moderate-to-vigorous physical activity (MVPA; e.g., brisk walking, lap swimming) is known to both prevent and manage chronic conditions like cardiovascular disease, type-2 diabetes, and cancer (1); whereas balance/flexibility activities (e.g., yoga, tai chi) are associated with improved mobility and functional abilities (2–4). Similarly, physical activity is increasingly embraced as a means through which to support mental health. Not only does physical activity promote well-being (5), but it is associated with reduced risk of developing mental illness (6) and improved symptom management in those with a pre-existing condition (7). The benefits of physical activity have been observed across diverse psychiatric and neurological conditions, such as anxiety (8), post-traumatic stress disorder (9), attention-deficit hyperactivity disorder (10), and dementia (11, 12). Recently, exercise has been recommended as a first-line treatment for mild-to-moderate depression and as an adjunctive treatment of moderate-to-severe depression (13).

Various national (14, 15) and international (16) physical activity guidelines recommend that adults engage in at least 150 min of MVPA per week to achieve health benefits. Muscle strengthening and balance/flexibility activities are also recommended. Surveillance studies consistently illustrate that populations fail to achieve this minimum level of activity. In the United States, ~23% of adults meet both aerobic and muscle-strengthening physical activity guidelines (17). Similarly, in a device-based study of Canadians, only 15% of participants achieved national physical activity guidelines, whereas only 5% achieved them on a regular basis (18). Such low levels of PA have notable implications for the health and wellness of nations.


Physical Activity in the Time of COVID-19

The novel coronavirus disease, COVID-19 (“COVID”), was first identified in the Wuhan region of China in December 2019 (19, 20). It was subsequently declared a global pandemic on March 13, 2020. In an effort to control the spread of the virus, many nations have implemented widespread and significant public health measures such as closing non-essential businesses, closing international borders, banning large gatherings of people, mandatory self-isolation, and requiring individuals to maintain a minimum physical distance with others.

An inadvertent consequence of COVID public health protocols has been a decline in physical activity. A systematic review of 66 studies examining physical activity and sedentary behavior during COVID demonstrated consistent declines in physical activity during the initial COVID-19 lockdown regardless of subpopulation or methodology used (21). Such observations are not unexpected given widespread closure of recreation facilities and public parks, a shift to working from home, and shelter-in-place protocols. In Canada, declines of ~13, 15, and 13% were observed in device recorded MVPA, light physical activity, and step counts, respectively (22). Though public health measures are necessary for reducing disease transmission, there is concern that the resulting reductions in physical activity may have implications for physical and mental health (23, 24). In response, individuals have been encouraged to remain active during the COVID pandemic (25–27), such as through outdoor exercise or home-/apartment-friendly activities (28, 29).



Physical Activity, Mental Health, and COVID

The existent evidence for the mental health benefits of physical activity stems from studies that have been conducted under “regular conditions.” The unique characteristics of the COVID pandemic – including the rapid speed at which changes are occurring and the disruption in regular daily routines – are unprecedented in their scope and impact. Literature from early in the COVID pandemic indicates that symptoms of anxiety and depression (16–28%) and stress (8%) are common psychological reactions to COVID (30). The extent to which physical activity may buffer against the psychosocial impact of COVID remains less studied. In Canada, individuals who were inactive during the COVID pandemic reported lower mental well-being and higher anxiety compared to active individuals (31) and women reported significantly higher generalized anxiety than men (32). The purpose of the current study was to extend this work and examine associations between MVPA and other mental health outcomes in the early phases of the COVID pandemic. It was hypothesized that a negative relationship would be observed between changes in MVPA and psychological distress (anxiety and depressive symptomatology); and that a positive relationship would be observed between changes in MVPA and life satisfaction.




MATERIALS AND METHODS


Participants and Design

The current study followed a cross-sectional, observational design. All study protocols received approval from The University of British Columbia Research Ethics Board (#H20-00899). Individuals were eligible to participate if they were age 18 years or older and able to communicate in English. Given the classification of COVID as a pandemic at the time of study launch, no restrictions were placed on individuals' country of residence. With an alpha level of 0.05, power of 80%, and anticipating a small effect size (33), a total of 395 participants were required for regression analyses and 302 participants for ANOVA (34).



Measures
 
Sociodemographic Variables

Basic sociodemographic information, such as educational attainment and employment status, were collected for descriptive purposes. Additionally, age, gender, and body mass index (BMI; from self-reported height and weight) were collected to serve as covariates in regression analyses (35–38).



Physical Activity

Self-reported MVPA was assessed with a modified International Physical Activity Questionnaire, Short Form (IPAQ) (39). The IPAQ is a validated measure of physical activity that is commonly used in epidemiological studies. The questionnaire invites participants to report the number of days per week and the amount of time per day (in hours and minutes) spent in vigorous physical activity, moderate physical activity, and light physical activity. Weekly minutes of vigorous- and moderate- intensity physical activity were calculated by multiplying by daily minutes by number of days. Subsequently, weekly minutes of MVPA were calculated by adding minutes of moderate-intensity and vigorous-intensity activity, with maximum scores truncated to 1260 min as guided by IPAQ scoring protocols (https://sites.google.com/site/theipaq/scoring-protocol). In the current study, participants reported physical activity twice: before COVID (“pre-COVID”) and over the past 7 days (“during-COVID”). For the pre-COVID measure, participants were asked to report their level of activity on a typical week before COVID-related restrictions were implemented. Participants were reminded that COVID was declared a pandemic on March 13, 2020; and that their reference period would likely be late February or early March.



Depressive Symptomatology

Depressive symptomatology over the last 2 weeks was assessed with the Patient Health Questionnaire, 9-Item (PHQ-9) (40). The PHQ-9 has nine items, which correspond with the criteria for major depressive disorder as outlined in the Diagnostic and Statistical Manual of Mental Disorders (DSM) (41). Responses are made on a 0 to 3 scale (maximum score of 27), with greater values indicating greater symptom severity. Scores of 5, 10, 15, and 20 are indicative of mild, moderate, moderate-severe, and severe major depressive symptoms, respectively. Using a threshold of ≥10, the scale has 0.88 sensitivity and 0.88 specificity for major depressive disorder (40).



Anxiety Symptomatology

The occurrence of general anxiety symptoms over the last 2 weeks was assessed with the Generalized Anxiety Disorder, 7-Item (GAD-7) (42). The GAD-7 has 7 items which correspond with the symptom criteria for generalized anxiety disorder as outlined in the DSM (41). Like the PHQ-9, responses are made on a 0 to 3 scale (maximum score of 21), with greater values indicating greater symptom severity. Scores of 5, 10, and 15 are indicative of mild, moderate, and severe anxiety symptoms, respectively. Using a threshold of ≥10, the scale has 0.89 sensitivity and 0.82 specificity for generalized anxiety disorder (42).



Life Satisfaction

Participants' overall sense of well-being was assessed with the Satisfaction with Life Scale (SWLS) (43). The SWLS was developed as a measure of the cognitive component of subjective well-being: that is, an individual's judgement regarding whether their life is good or poor. Participants are presented with 5 items, such as “The conditions of my life are excellent.” Items are rated on a five-point Likert scale, ranging from 1 (Strong Disagree) to 5 (Strongly Agree), with higher scores indicative of greater perceived quality of life. Though the scale is recommended for use as a continuous variable, it is also possible to score categorically (44) with classifications ranging from extremely satisfied (scores of 31–35) to extremely dissatisfied (scores of 5–9).




Procedure

Participants were recruited online through social media advertisements (Twitter, Facebook, Instagram, LinkedIn) and alumni newsletters. Recruitment occurred between March 24 and May 8, 2020. Interested volunteers were directed via hyperlink to an online survey. After completing eligibility items and providing informed electronic consent, participants were presented with three clusters of questionnaire items: sociodemographic variables, the IPAQ, and the three mental health scales. At the end of the questionnaire, participants were debriefed, thanked for their participation, and were provided the opportunity to enter their name into a draw.



Data Analysis

Data screening and management procedures were conducted in accordance with the recommendations of Tabachnick and Fidell (45). All analysis was conducted using SPSS Statistics, v.25 (IBM, US). Two groups of analyses were conducted. The first utilized hierarchical regression to examine associations between MVPA and mental health. Age, gender, and BMI were entered as covariates (35–38). Change in self-reported MVPA, calculated as the difference between during-COVID MVPA and pre-COVID MVPA, served as the predictor variable. Thus, negative values indicate a decrease in MVPA whereas positive values indicate an increase in MVPA. The outcome variables were PHQ-9, GAD-7, and SWLS continuous scores.

The second group of analyses examined between-group differences. With regards to mental health, participants were categorized according to standard interpretive thresholds for the PHQ-9 (40), GAD-7 (42), and SWLS (44). ANOVA was used to examine between-group differences in change in MVPA. With regards to MVPA, participants were classified as being sufficiently active if they self-reported ≥150 min MVPA per week, and insufficiently active if they reported <150 min MVPA (14–16). ANOVA was used to examine between-group differences in mental health outcomes (PHQ-9, GAD-7, SWLS) between these groups. Analyses were conducted twice, to examine pre-COVID and during-COVID MVPA status. Bonferroni correction was applied to control for Type I error. In all analyses, equal variance was not assumed.




RESULTS


Participants

The online survey was accessed 1,005 times, of which 9 individuals were ineligible due to being age 17 or younger; 9 individuals were ineligible due to not being able to communicate in English; and five individuals declined consent to participate. A further 340 did not proceed beyond the eligibility screening questionnaire, primarily due to “bot” traffic. A total of 665 individuals accessed the intake survey, of which 248 provided incomplete data. There were no differences in survey completion based on age, gender, or BMI (t = 0.367, p = 0.713; t = 0.344, p = 0.731; and t = 1.814, p = 0.07, respectively).

The final sample had an average age of 32.2 (SD = 13.6) years. Most participants self-identified as being a woman (86.8%) and well-educated (62.7% with an undergraduate degree or greater), and were employed either full- or part-time (42.3%). The majority were classified in the normal range of BMI (62.7%). One-third (32.3%) of the sample identified they were of North American descent, such as Quebecois or American. Full sample details can be found in Table 1.


Table 1. Demographic and descriptive characteristics of participants.
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Physical Activity

Participants self-reported a mean of 406 (SD = 380) minutes of MVPA per week prior to COVID, compared to 361 (SD = 388) minutes of MVPA per week after COVID. The mean reported change in MVPA was −45 (SD = 389) minutes. Approximately half of the sample (45.4%) reported a decrease in MVPA, while a quarter (22.7%) reported no change in MVPA, and the remainder (31.8%) reported an increase in MVPA.

Prior to COVID, 68.2% of participants self-reported being sufficiently active for health benefits (i.e., >150 min 193 MVPA per week). This decreased to 60.6% of participants during the initial period of the COVID pandemic.



Mental Health

Participants reported a mean PHQ-9 score of 7.4 (SD = 6.0), indicative of mild depressive symptomatology. While a large minority (38.0%) reported experiencing no significant depressive symptoms, 33.9% reported mild symptoms, 14.4% moderate, 8.4% moderate-severe, and 5.3% severe. Similarly, participants reported a mean GAD-7 score of 6.5 (SD = 5.6). A large minority (46.3%) reported experiencing no significant anxiety symptoms, whereas 27.2% reported mild symptoms, 14.9% moderate, and 11.6% severe. With regards to well-being, participants reported a mean SWLS score of 24.1 (SD = 6.8). The majority (76.4%) of participants reported scores at or above the scale midpoint.



Regression Models

All regression models controlled for age, gender, and BMI. Three separate models were examined: the relationship between (1) MVPA and PHQ-9, (2) MVPA and GAD-7, and (3) MVPA and SWLS.

Overall, the models provide evidence for associations between MVPA and mental health during COVID. For depression and anxiety, a self-reported decrease in MVPA was associated with higher scores on the PHQ-9 and GAD-7 (Pearson correlation = −0.284, p < 0.001; and −0.161, p = 0.001 respectively). Increases in MVPA were associated with higher levels of life satisfaction (Pearson correlation = 0.126, p = 0.007). Please see Table 2 for correlation tables for all variables included in models.


Table 2. Correlations between mental health, gender, age, BMI, and change in MVPA.

[image: Table 2]

For mental health, significant variability was explained by change in MVPA from pre-COVID to during-COVID. After controlling for age, gender, and BMI, changes in MVPA accounted for 7.7 % variability in PHQ-9 scores (F = 26.182, R = 0.470, adjusted R2 = 0.212, R2 change = 0.077, p < 0.001), 2.5 % variability in GAD-7 scores (F = 11.478, R = 0.333, adjusted R2 = 0.101, R2 change = 0.025, p = 0.001), and 1.5 % variability in SWLS scores (F = 6.960, R = 0.265, adjusted R2 = 0.060, R2 change = 0.015, p = 0.017). For the full model statistics, please see Table 3.


Table 3. Results of hierarchical regression analyses, examining associations between change in MVPA and mental health outcomes.
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Mental Health Status and Change in MVPA

ANOVAs were conducted to examine whether degree of mental health symptomatology (e.g., none, mild, moderate, or severe) was associated with the extent to which MVPA changed from pre-COVID to during-COVID. In all analyses, significant differences were found. Bonferroni corrected post-hoc testing uncovered differences within the classifications of depressive symptoms, anxiety symptoms, and life satisfaction. Graphs displaying between-group differences can be found in Figure 1.


[image: Figure 1]
FIGURE 1. Change in self-reported MVPA by mental health status. (A) Self-reported change in MVPA by depressive symptom severity. (B) Self-reported change in MVPA by anxiety symptom severity. (C) Self-reported change in MVPA by life satisfaction grouping.



PHQ-9

For the PHQ-9, significant between-group differences were found (F = 62.206, p < 0.001). Follow-up analysis indicated significant differences between participants with no symptoms relative to those with mild (MD = −155.730, SE = 45.256, p = 0.006), moderate (MD = 286.193, SE = 41.403, p < 0.001), moderate-severe (MD = −285.345, SE = 69.902, p = 0.001), and severe symptomatology (MD = 718.765, SE = 61.576, p < 0.001).

Additionally, significant between-group differences were found between PHQ-9 severity of mild in comparison to moderate (MD = 441.923, SE = 50.438, p < 0.001) and severe (MD = 874.495, SE = 67.689, p < 0.001). There were also significant between-group differences found between PHQ-9 severity of moderate in comparison to moderate-severe (MD = −571.538, SE = 73.094, p < 0.001) and severe (MD = 432.571, SE = 65.176, p < 0.001). Finally, there was also a significant between-group difference found between PHQ-9 severity of moderate-severe in comparison to severe (MD = 1004.110, SE = 86.140, p < 0.001).



GAD-7

For the GAD-7, significant between-group differences were found (F = 4.026, p = 0.008). Follow-up analyses indicated significant differences between participants with no anxiety symptoms relative to those with mild (MD = 137.031, SE = 49.703, p < 0.037) and moderate symptoms (MD = 186.781, SE = 68.671, p = 0.041).



SWLS

In terms of the SWLS, significant between-group differences were found (F = 13.840, p < 0.001). Follow-up analyses identified significant difference between those who were extremely satisfied in comparison to satisfied (MD = 327.472, SE = 84.411, p = 0.004), neutral (MD = 632.609, SE = 103.992, p < 0.001), slightly dissatisfied (MD = 458.609, SE = 95.646, p < 0.001), dissatisfied (MD = 446.894, SE = 99.916, p < 0.001) and extremely dissatisfied (MD = 842.609, SE = 123.199, p < 0.001).

Additionally, significant between-group differences were found between the SWLS rating of satisfied in comparison to neutral (MD = 305.137, SE = 73.348, p < 0.001) and extremely dissatisfied (MD = 515.137, SE = 98.709, p < 0.001). Significant between-group differences were found between the SWLS rating of slightly satisfied and neutral (MD = 408.500, SE = 76.468, p < 0.001), slightly dissatisfied (MD = 234.500, SE = 64.662, p = 0.007), dissatisfied (MD = 222.786, SE = 70.825, p = 0.037) and extremely dissatisfied (MD = 618.500, SE = 101.050, p < 0.001). Significant between-group differences were found between the SWLS rating of slightly dissatisfied and extremely dissatisfied (MD = 384.000, SE = 106.887, p = 0.008). Finally, a significant between-group difference was found between SWLS rating of dissatisfied and extremely dissatisfied (MD = 395.714, SE = 110.724, p = 0.008).




MVPA Guidelines and Mental Health

T-tests were completed to determine if differences in total score of mental health measures (PHQ-9, GAD-7, SWLS) existed between individuals who were sufficiently active for health benefits vs. those who were insufficiently active. Analyses were conducted twice, on pre-COVID and during-COVID levels of activity. Graphs displaying between-group differences can be found in Figure 2.
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FIGURE 2. Associations between pre- and during-COVID MVPA status and mental health symptoms. (A) Associations between pre- and during-COVID MVPA status and during-COVID depressive symptoms. (B) Associations between pre- and during-COVID MVPA status and during-COVID anxiety symptoms. (C) Associations between pre- and during-COVID MVPA status and during-COVID life satisfaction. *Significant with Bonferroni correction.



PHQ-9

Participants who were sufficiently vs. insufficiently active pre-COVID did not significantly differ in their during-COVID PHQ-9 scores (t = 1.234, df = 288.272, p = 0.218, MD = 0.800). However, significant differences were observed between individuals who were sufficiently vs. insufficiently active during COVID (t = 13.400, df = 237.514, p < 0.001, MD = 8.074), with sufficiently active individuals reporting lower PHQ-9 scores.



GAD-7

Participants who were sufficiently vs. insufficiently active pre-COVID did not differ in their during-COVID GAD-7 scores (t = 3.427, df = 165.512, p = 0.001, MD = 2.372). Significant differences were observed between individuals who were sufficiently vs. insufficiently active during COVID (t = 10.907, df = 238.454, p < 0.001, MD = 5.706), with sufficiently active individuals reporting lower GAD-7 scores.



SWLS

Participants who were sufficiently vs. insufficiently active pre-COVID did not differ in their during-COVID SWLS scores (t = −1.335, df = 180.246, p = 0.183, MD = −1.026). Significant differences were observed between individuals who were sufficiently vs. insufficiently active during COVID (t = −4.832, df = 217.060, p < 0.001, MD = −3.332), with sufficiently active participants reporting higher life satisfaction.





DISCUSSION

The COVID-19 pandemic is an unprecedented public health event that presents a significant risk to human health and well-being (19, 20, 30). Efforts to slow the pandemic have required significant changes to “everyday life,” with one unintentional consequence being reductions in PA (22, 46). The purpose of the current manuscript was to investigate whether changes in MVPA during the early stages of the COVID pandemic were associated with mental health outcomes, specifically, depressive symptomology, anxiety symptomology, and life satisfaction.

Overall results suggest a positive association between mental health and change in MVPA among this sample of highly active participants. Individuals who reported larger decreases in MVPA pre- to during-COVID reported relatively poorer mental health as indicated by higher depression and anxiety symptoms, and lower life satisfaction. Between-group analyses found significant differences across mental health categorizations, where individuals with the poorest mental health reported relatively greater changes in MVPA. For instance, with regards to depressive symptomatology, participants who reported no or mild symptoms reported small increases in MVPA. Those with moderate, moderate-severe, and severe symptoms reported reduced MVPA in a gradient fashion that corresponded with symptom severity (Figure 1A). Similar trends were observed with regards to anxiety symptoms and life satisfaction.

Our findings are consistent with those reported in a rapid review that has not yet undergone peer review. Wolf et al. (47) reviewed evidence examining the association between physical activity and depression and anxiety during the COVID-19 pandemic. They identified a total of 21 observational studies (four longitudinal, one cross-sectional with retrospective analysis, and 16 cross-sectional). Their synthesis suggests that people who participated in physical activity on a regular basis with higher volume and frequency and kept their physical activity routines stable in the first few months of the pandemic, showed less symptoms of depression and anxiety. Specifically, those reporting a higher total time spent in moderate to vigorous PA had 12 to 32% lower chances of presenting with depressive symptoms and 15 to 34% lower chances of presenting with anxiety.

A significant body of research conducted prior to COVID indicates a positive relationship between mental health and physical activity (6, 7, 13). The results of the current study and the greater literature (47, 48) suggest that such associations hold true during a period of pandemic and significant socioeconomic disruption. Indeed, given both the extent and severity of disruptions, it is remarkable that a significant proportion of depressive symptomatology – 7.7% of variance accounted for – was associated with MVPA. Though relatively small at an individual level, MVPA may serve as a significant contributor to poor mental health when expanded to the population (49). Additionally, there have been significant and sustained reduction in light physical activity (LPA) during the COVID pandemic (22). LPA is also associated with poor mental health outcomes even when MVPA is controlled for (50), which was not accounted for in the current study. We strongly encourage future research to examine longitudinal associations between all types of physical activity and mental health across the duration of the COVID pandemic.


The Role of Past Activity

Between-group analyses of sufficiently and insufficiently active individuals revealed an intriguing pattern of results. Whereas, previous research has found MVPA to be protective against psychological distress and mental illness (6, 51–53), participants' retrospectively-reported MVPA did not appear to mitigate mental health symptomatology reported during COVID. That is, participants who were sufficiently vs. insufficiently active prior to COVID did not differ in their mental health outcomes during COVID. In contrast, significant between-group differences were observed cross-sectionally between sufficiently vs. insufficiently active individuals, with sufficiently active individuals reporting better mental health. The non-significant effect of pre-COVID MVPA may be due to study methodology, in that participants were asked to retrospectively recall their level of physical activity before COVID (54, 55). Alternatively, the COVID pandemic and its resulting impact on mental health (30) may have presented participants with unique biopsychosocial stressors, which dampened the benefits of pre-COVID MVPA on mental health. Further investigation into this observation is warranted.



Psychological Distress

Within the current study, the majority of participants reported some degree of psychological distress: 62.0% reporting depressive symptoms and 53.7% reporting anxiety. A notable minority reported depressive and/or anxiety symptoms at or above the PHQ-9 and GAD-7 threshold scores of 10: 28.1 and 26.5%, respectively. The occurrence of clinically significant psychological distress in this study is significantly higher than what is typically found in surveys of the general population. For instance, Kocalevent et al. (56) found 5.6% of individuals reported a PHQ-9 score ≥10; whereas Lowe et al. (57) found that 5.1% of individuals reported a GAD-7 score ≥10. Notably, the results from the current study – with a predominantly North American sample – are similar to those reported in China (58) and the United Kingdom (59) during the COVID pandemic. While further investigation is required, the consistency of findings (30) suggest that a five-fold increase in the prevalence of psychological distress may be typical during a period of pandemic.



Strengths and Limitations

The current paper examines relationships between physical activity and mental health during a period of pandemic in an English-speaking population. Additional strengths include the use of validated clinical mental health measures that included measures of both psychological distress (PHQ-9 and GAD-7) and mental well-being (SWLS), and a validated self-report measure of physical activity. With regards to limitations, participants in this study were primarily younger adults, female, well-educated, from North America, and reported relatively high levels of physical activity (pre- and during-COVID). Consequently, results may not be generalizable to other populations. As this is a cross-sectional study, cause-effect relationships cannot be inferred from results. Additionally, there are a significant number of other factors that may account for poor mental health during the pandemic, such as less socialization, that were not controlled for in the current study. Further research utilizing more diverse samples and a longitudinal design will be useful for understanding associations between physical activity, health, and mental health during COVID.



Implications for Health and Public Health Professionals

There is growing evidence that the COVID pandemic has negatively impacted both mental health (30, 58, 59) and physical activity (22, 46). The results of this research illustrate a positive association between mental health and MVPA in the early stages of the COVID pandemic, with sufficiently active individuals reporting lower depressive and anxiety symptoms, and higher quality of life. Conversely, individuals with poorer mental health reported greater decreases in MVPA. While the cross-sectional nature of these results prevents examination of causation, the consistency of associations between physical activity and mental health outcomes is noteworthy. Given what is known about the physical (1) and mental health (5–7) benefits of physical activity, it is prudent to promote physical activity involvement as a mechanism for promoting health and well-being during the COVID pandemic. Individuals who maintained their levels of physical activity demonstrated less psychological disturbance. A priority for future research is examining factors that support this resilience. For example, some active adults may have been creative in their home-based leisure activities, using online health and/or physical activity apps, or getting outdoors as much as possible (while following public health requirements). Implementing safe physical distancing measures that provide extra space for everyone to walk or cycle are likely essential. This could include temporary reallocation of roadway space and keeping expansive green spaces open to public access.




CONCLUSIONS

The purpose of the current study was to examine associations between physical activity, mental health, and mental illness during the COVID-19 pandemic. In line with emerging literature (47), individuals who maintained their levels of physical activity demonstrated less psychological disturbance. Results indicate a positive association between changes in MVPA and mental health, where those who experienced the greatest decline in MVPA reported relatively greater psychological distress and lower life satisfaction. Though further research is required to examine longitudinal trends, these early findings speak to the importance of maintaining and promoting physical activity during a period of pandemic. Public health initiatives that support safe physical activity while ensuring physical distancing are likely an important foundation for many adults to initiate or maintain physical activity in the case of future waves of the COVID pandemic, or in the case of future pandemics.
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