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Background: Information regarding COVID-19 mental health burden among medical workers 34 

and other vulnerable individuals has been hugely emphasized during the stressful campaign against 35 

COVID-19, however, the mental health problems among sports fans and athletes of Africa and 36 

globally have been neglected. The present studies investigated mental health burden and 37 

knowledge of sport associated with mental health issues among sports fans. 38 

Methods: A cross-sectional descriptive study was undertaken amongst sports fans above the age 39 

of 18. A closed-ended questionnaire was used to collect data from respondents (N=196). Data was 40 

collected using google form for indications of anxiety and anger using a modified generalized 41 

anxiety disorder (GAD-7) and Spielberger’s State-Trait Anger Expression Inventory-2 (STAXI-42 

2) as appropriate. 43 

Results: Few sports fans (47.4%) knewknew COVID-19 mental health care. Sports fans who had 44 

knowledge about mental health issues associated with sports had low levels of anxiety (R = 0.010; 45 

P = 0.894) and anger (R = -0.025; P= 0.724) with increasing age. However, anxiety and anger 46 

increase with age among female sports fans but reduce in males. Sports fans with partners have 47 

high levels of anxiety and anger during lower age levels (below the 20s) and these decrease with 48 

aging and this relationship is inverse in their single counterparts. 49 

Conclusions: Most sports fans in Uganda are not knowledgeable about COVID-19 sports-50 

associated mental health issues and surprisingly this seems to be associated with less COVID-19 51 

sports-related mental health issues during the lockdown.  52 

Keywords: Age, Sex, Marital status, Anger, Anxiety, Sports fans, COVID-19 mental health, 53 

Sports-associated mental health, Africa 54 

 55 

1.0 BACKGROUND 56 

The Coronavirus disease of 2019 (COVID-19) pandemic was declared a global health emergency 57 

[1], with a great impact on people's livelihood, including the sports industries [2]. Currently, only 58 

scanty data exists regarding COVID-19 sports-associated mental health issues among sports fans 59 

and athletes of Africa and globally because an emphasis on mental health during the COVID-19 60 

campaign has been put on healthcare workers [1, 3, 4], and other vulnerable persons neglecting 61 

the sport's stakeholders [5]. The recommended quarantine restrictions and social distancing 62 

measure have greatly affected various categories of people in the African continent [6], including 63 

sports fans, through impacted athlete’s chances to professionally compete, followed by a wide-64 

spread concern on mental health issues among sports fans and athletes [7]. Previous research on 65 

psychological effects of pandemic-associated quarantine involving MERS (Middle East 66 

Respiratory Syndrome) and SARS (Severe acute respiratory syndrome) correlated obstructive 67 

social interaction, suspension of recreational activities with PTSD (posttraumatic stress disorder), 68 

anger, anxiety, and subtle bipolar behavioral orientation [8, 9]. Recent findings regarding COVID-69 

19 sports-associated mental health burdens among the sports fans and athletes have shown that 70 

athletes and sports fans could be predisposed to sports-related mental burdens due to lack of poor 71 



social support whenever they indulge in stressful thoughts that can lead to psyche concerns [10], 72 

and that focusing on COVID-19 sports-associated mental health and increased awareness of it 73 

using sports bodies and health ministries were vital strategies in curbing not only COVID-19 74 

mental health challenges in general but specifically COVID-19 sports-associated mental health 75 

burdens as well in the face of the pandemic  [11].  76 

With the outbreak of COVID 19, the Ugandan government took some unprecedented measures, 77 

which included travel restriction, suspension of public and social gathering, and sporting activities 78 

[2, 6, 12]. The restriction of people from going to stadiums and viewing centers to watch their 79 

favorite team play, due to the need for social distance would be associated with psychological 80 

effects amongst sports [13]. The catastrophic effects associated with the sudden cancellation of 81 

most sporting events initiated a crisis that left sports enthusiasts, coaches, and athletes with 82 

personal emotional burdens, with some complaining of symptoms consistent with depression and 83 

anxiety-related mindset during the lockdown [14]. The ongoing partial international sports bans 84 

weigh heavily on the minds of sports fans, subscribers, and supporter clubs largely due to financial 85 

constraints affecting the sport's stakeholders including the fans [15]. Several international sporting 86 

events including but not only the 2020 Two Oceans Marathon of Cape Town, South Africa, [16], 87 

Tokyo 2020 Summer Olympic Games [17], and the UEFA Euro 2020 [18] were canceled or 88 

postponed to limit the impact of the COVID-contagion, therefore negatively impacting athletes, 89 

fans, brand-sponsors, and other companies.  90 

Studies have found a meaningful association between age, knowledge, and mental health, where 91 

knowledge, and the associated up-to-date and specifically accurate mental health information, 92 

precautionary measures, and maturity (age) were shown to improve positive attitudes toward 93 

mental health and reduced the psychological impact of COVID-19-related stress, anxiety, and 94 

depression with an improved psychological resilience during the pandemic [19] However, it should 95 

be re-emphasized that elderly persons are more predisposed to epidemic-related medical 96 

conditions including mental health issues related to epidemics such as COVID-19 and SARS of 97 

2003  [19–21]. Previous studies regarding mental health associated with the epidemics have 98 

indicated that there are sex differences regarding psychological responses with variable levels of 99 

stress, anxiety, and depression among the male and female sports fans [22, 23], the contributing 100 

factors for the gender differences of the epidemic sports-related mental health burdens could be 101 

biological, social, among others that invariably impact the physiological, cognitive and behavioral 102 

responses of the fans [24][25]. The variable role of marital status in sports-related mental health 103 

problems has been shown in single individuals and those with partners, where the two groups show 104 

different impact levels regarding epidemically-related mental health burdens [26].  While 105 

collaborative efforts and global partnerships are required to fight the COVID-19 pandemic and its 106 

associated mental health challenges [11], all the stakeholders such as the academicians, media, 107 

health professionals, government and non-government organizations are uniquely positioned in 108 

their communities and could be used in the battle against COVID-19 mental health challenges, 109 

including COVID-19 sports-associated mental health burdens [11]. 110 



In sports terms, the impact should be tackled from wide perspectives including and not limited to 111 

business, sociology, sustainability, psychology, finance, and economics [27], justing the need for 112 

the present study. The present study aimed to evaluate the knowledge of COVID-19 sports-113 

associated mental health issues, COVID-19 sports-associated mental health burdens, and their 114 

relation with factors such as age, sex, and marital status among sports fans of Uganda  115 

2.0 METHODS 116 

2.1 STUDY SITE AND DESIGN 117 

This was a cross-sectional study conducted among 196 sports fans in Bushenyi district of Western 118 

Uganda above the age of 18, in August and September 2020. 119 

2.2 SAMPLE SIZE DETERMINATION 120 

The sample population was small, but not static; thus, the study adopted the sample size necessary 121 

for estimating a population proportion of a small, finite population with (1-α) 100% confidence 122 

and error no larger than e [28]; 123 𝑛 = 𝑚1 + 𝑚 − 1𝑁  124 

Where; 125 

𝑚 = 𝑍1 2⁄ 𝛽2  𝑝(1 − 𝑝)𝑒2  126 

m = is the sample size necessary for estimating the proportion p for a small infinite population, 127 

and n = correction to represent a finite population. 128 

Let α = 5, therefore e = 0.05 129 𝑍1 2⁄ 𝛽  = 1.96 130 

Where 𝑝 = the assumed proportion of sports fan in Ishaka town  131 

The youth population in Uganda is 78% of the total population [29], which was also 132 

assumed to be the proportion of youth (0.78) that makes up Ishaka population of 17,500 133 

[30]  = 13,475 134 

There was no available record for fan base in Uganda, thus, the study assumed that the 135 

proportion of sports fan will be at least one-quarter of the proportion of youth = 0.78 / 4 = 136 

0.195 137 

Therefore, 138 



𝑝 = 0.195 139 

𝑚 = 1.962 × 0.195(1 − 0.195)0.052  140 

𝑚 = 0.603035160.0025 = 241.214 141 

 142 

Correction for small population (n); 143 

𝑛 = 241.2141 + 241.214 − 113,475  144 

𝑛 = 241.2141.018 = 237 145 

The sample Size for nursing students will be 237, and the researcher assumed an attrition rate of 146 

10% (24); therefore, the workable sample size will be 261.  147 

2.3 DATA COLLECTION AND MANAGEMENT 148 

2.3.1 Data collection tool  149 

A structured close-ended questionnaire was used for the data collection. The questionnaire 150 

captured the sociodemographic features of the respondents modified tools used to measure 151 

awareness of mental health care, generalized anxiety, anger, and depression. Awareness of mental 152 

health care was assessed using simple questions and each of the options provided were assigned 153 

scores. Anxiety was assessed using a modified generalized anxiety disorder (GAD-7) item tool 154 

[31]. Each of the responses attracted scores. Anger was assessed using a modified Spielberger’s 155 

State-Trait Anger Expression Inventory-2 (STAXI-2) [32]. Responses for each question were 156 

assigned scores (Figure 1).  157 

Figure 1: Insert here 158 

2.3.2 Data collection method 159 

The initial draft of the questionnaire was sent to different experts (psychiatrists, sociologists, and 160 

statisticians) for face and content validity. The questionnaire was pretested among 10 respondents 161 

and remolded to a final tool and was made available online, using google form online resource (via 162 

docs.google.com/forms). In the end, 257 responses were retrieved, 41 responses were excluded 163 

because greater than 25% of the required pieces of information were missing, and about 10 were 164 

minors. 165 



2.3.3  Data management  166 

The data obtained from the survey were entered into Microsoft Excel (2016) and scores, grades 167 

were assigned to assessment variables. Since the questionnaire were self-administered. Data 168 

collected were assessed for completeness, and response failing to meet the 75% cut-off (on all 169 

valid questions) were excluded. No adjustment was made to any categorical variable.  170 

The coding for the various sections were provided as follows: Sociodemographic characteristics 171 

(Q1-Q5) entered into excel included sex (male/female), marital status 172 

(single/married/divorced/separated) recoded to relationship status (married=partner, 173 

single/divorced/separated=no-partner). The response variables anxiety (score & level) and anger 174 

(score & level) were the mental health state of interest, while knowledge of mental health 175 

associated with sports (K-MHCSPORTS) was an intervening variable. Sex and relationship status 176 

were the categorical factor and age the continuous factor. Mental Health Care Knowledge was 177 

obtained as a binary attribute of YES (1) or NO (0). Modified GAD Assessment of Anxiety (Q11, 178 

Q12 & Q14): Numerical values – Multiple response [For each option selected = 1, indifferent = 179 

0]., while Q13 was closed-ended [Yes =1, No=0]. Modified STAXI-2 Assessment for Anger (Q15 180 

– Q17): Numerical values – Multiple response [For each option selected = 1, indifferent = 0]. The 181 

scores of the multiple options for the modified GAD, and STAXI-2 were obtained by assigning 182 

one (1) mark per response, and the averages were obtained by summing all scores (qt) and dividing 183 

by the weight (n). While BDI had four (4) options graded as 3, 2, 1, and 0 (for indifferent). This 184 

provided the score (score), which is then rated (_name of condition; knowledge, anxiety, or anger) 185 

using preestablished cut-offs; to determine the level of mental state (No/low, moderate, or severe). 186 

This scoring and grading system allows for both linear and uni/multivariate analysis (Figure 1).  187 

2.3.4 Data Analysis 188 

The data was transferred entered into STATGRAPHICS centurion XVI version 16.1.11 (StatPoint 189 

Tech., Inc.), which was used to build a relationship model for Knowledge, Anxiety & Anger using 190 

Multiple Correspondence Analysis (Burt option). Comparison of Regression Lines analysis was 191 

used to observe the relationship between age, awareness, anxiety, and anger stratified using the 192 

sociodemographic variables. All analyses were performed at a 95% confidence level and p-values 193 

less than 0.05 were taken to be significant. Burt option of the multiple Correspondence Analysis 194 

was used to model the relationship between the three (3 key) variables; knowledge, Anxiety, and 195 

Anger. 196 

3.0 RESULTS 197 

Knowledge of COVID-19 mental health associated with sports 198 

Table 1 represents the Burt description of variable interaction, therefore showing how frequently 199 

pairs of categories for two variables occur together.  Few sports fans (47.4%) knew of COVID-19 200 

mental health associated with sports (Table 1). 201 



Table 1: Insert here 202 

 Dimensions of variability 203 

The scree plot in Figure 2 shows the Eigen analysis of the correlation matrix for the Multiple 204 

Correspondence Analysis (MCA) of target variables entered into the models. From the graph, it 205 

was observed that only two dimensions (Dims) in the models explain the variance, therefore only 206 

Dim 1 and Dim 2 were considered in the analysis (Figure 2). The Inertia and Chi-Square 207 

Decomposition table was used to describe how many dimensions are needed to explain most of 208 

the differences amongst the categories. A tabular description of primary interest is the Cumulative 209 

Percentage column, which shows the percentage of total variability explained by Dim1, Dim1&2, Dim1, 210 

2 &3, and so on.  In this case, the first 2 dimensions explain 72.45% of the variability (Table 2). 211 

Table 2: Insert here 212 

Relationships between variables in Dim 1 and Dim 2 213 

The MCA Map is a 2D-graphically explanation of the correlation of variables in Dim1 & Dim2 and as 214 

observed, the various level of mental health (anxiety and anger) correlated in their dimensions; moderate 215 

levels of anxiety & anger and high levels of anxiety and anger were clustered within the same area, while 216 

no knowledge of MHC was clustered with results low anxiety and anger (Figure 2). 217 

Figure 2: Insert here 218 

Relationship between mental health levels, age, and knowledge of mental health in sport 219 

From the correlation result in Table 3, the linear relationship between age & anger was not significant but 220 

negative (r=-0.025, P=0.724), while anxiety was positively but not also significant anger (r=0.01, P=0.894). 221 

However, anxiety & anger were strongly (positively) correlated (r=0.625, P<0.001). Sports fans who had 222 

knowledge about sports-associated mental health issues had low levels of anxiety (R = 0.010; P = 223 

0.894) and anger (R = -0.025; P= 0.724) with increasing age (Figure 3 & Table 3). 224 

Figure 3: Insert here 225 

Table 3: Insert here 226 

Relationship between mental health levels, age, and sex 227 

The influence of sex on COVID-19 sport mental health (anxiety and anger) with increasing age do 228 

not favor females when compared to males.  As age increased, anxiety and anger were reduced in 229 

males but increased in females (Figure 4). 230 

Figure 4: Insert here 231 

Relationship between mental health levels, age, and relationship statuses 232 

At lower ages (below the 20s) individuals with partners had more levels of mental health burdens 233 

(anger and anxiety) than those without partners, but the individuals with partners had sharply 234 



decreased anxiety levels with increasing age and the reverse was observed for those without 235 

partners (Figure 5) 236 

Figure 5: Insert here 237 

4.0 DISCUSSION 238 

This current work focuses specifically on the considerations for COVID-19 sports-associated 239 

mental health among sports fans as recommended recently [27]. The majority of sports fans 240 

(52.6%) had insufficient knowledge of COVID-19 mental health associated with sports because 241 

an emphasis on mental health during the current COVID-19 pandemic has been put on medical 242 

workers and other vulnerable population such as the stakeholders of sports are left out. This has 243 

contributed to the lack of information on COVID-19 sports mental health to advice policy 244 

especially on the African continent [3, 4][5]. Therefore, the general widespread concern on the 245 

mental health of fans and athletes remains to be investigated in several communities [7]. The two 246 

COVID-19 sports-related mental health challenges of anger and anxiety complement each other 247 

within this study population,  and this is important since multiple mental health burdens usually 248 

appear together in pandemic related psychological effects associated with quarantines as was 249 

observed during the MERS and SARS epidemics and now, the COVID-19 pandemic which has 250 

been associated with anger, anxiety and subtle bipolar behavioral orientation [8, 9],  depression 251 

occurring with anxiety, stress, and loss of sleep [5].  252 

Our study suggests that a lack of knowledge on COVID-19 sport-associated with less COVID-19 253 

sport-related mental health problems of anger and anxiety, in agreement with Henriksen et al, [10] 254 

who found that when a sports fan becomes knowledgeable about the challenges and predisposing 255 

factors of sports-related mental health, then they get feelings that predispose them to psyche 256 

concerns. For example, being an over-weight athlete increases feelings of addictions, anxiety, 257 

drug-addictions, and bipolar psyche health concerns [10]. This reasoning largely contradicts with 258 

most studies involving COVID-19 sports-related mental health among sports fans that indicate that 259 

focusing on sports-related mental health and increased awareness through sports bodies and health 260 

ministries were vital strategies in improving general and sports-associated mental health in the 261 

face of the pandemic  [11], for them a lack of awareness is a predisposing factor to mental health 262 

burdens. This line of reasoning seems to be more applicable to our study because although 263 

knowledge has been suggested as less important in our fans, those with knowledge tend to have 264 

less COVID-19 sport-related anxiety and anger with aging indicating that level of awareness of 265 

COVID-19 sports-related mental health  is vital in curbing the problem [11]. Further research is 266 

needed in this line. The study shows that the most important associations seen in our population 267 

that could be effective in improving COVID-19 sport mental health among sports fans in Ugandan 268 

are dimensions 1 (high anxiety/high anger), and dimension 2 (low anxiety/low anger/no knowledge 269 

of mental health of sports fans) that accounted for 72.45% of the variability amongst the categories. 270 

These findings emphasize that lack of awareness of the sport mental health during the pandemic 271 

seems to be protecting the fans from the mental challenges and although this finding looks weird 272 

but it agrees with previous work of [10], but this explanation does not apply to our study because 273 



having knowledge on sports-related mental health did not increase the levels of anger and anxiety 274 

in the general population. 275 

Furthermore, the study shows that having knowledge of mental health associated with sports is not 276 

dispensable because having the knowledge was associated with low levels of anxiety and anger 277 

with aging concurring with, that age and knowledge are important variables that come with 278 

maturity [19],. A well-informed older individual would prefer to calmly go through a mental 279 

situation when challenged than individuals who are getting old but do not understand the 280 

psychological negative effects associated with certain issues. There is a meaningful relat ionship 281 

between knowledge, maturity (age) and these improve positive attitudes toward mental health [19]. 282 

Additionally, specific up-to-date and accurate mental health information and precautionary 283 

measures were associated with a lower psychological impact of COVID-19 related stress, anxiety, 284 

and depression and improved mental health and psychological resilience during the pandemic [19]. 285 

This explanation is in disagreement with most findings that suggest that epidemic-related mental 286 

health burdens such as those of SARS of 2003 and the current COVID-19 occur more among older 287 

adults [20, 21], however those studies included persons aged 65 and over unlike the current study 288 

that obtained data on persons of 18-to-50 years, additionally, they did not elicit knowledge levels 289 

on mental health among the individuals. Further scientific justification is recommended to show 290 

the role of knowledge of mental health associated with sports or lack of knowledge, in improving 291 

COVID-19 sport mental health of sports fans. 292 

 293 

The influence of sex on COVID-19 sport mental health (anxiety and anger) with increasing age 294 

does not favor females when compared to males.  As age increased, anxiety and anger were 295 

reduced in males but increased in females. These could be explained by social and biological 296 

factors and how these affect the psychological response of the two sexes (sex differences in stress 297 

responses as a mechanism underlying gender differences in mental problems) [25]. Our findings 298 

concur with Wang et al. who associated the female gender with a greater psychological impact of 299 

the outbreak and higher levels of stress, anxiety, and depression, however, we contradict with 300 

Wang et al. in that the present study shows an association between mental health, age, and marital 301 

status, unlike in Wang et al.’s study where there was no significant association between mental 302 

health, age and marital status [22]. Young male fans tend to be more anxious and angry than 303 

females due to the existence of numerous fears such as losing their male-dominated domain and 304 

insecurities concerning their adulation of sports stars [23]. In additional, biological factors 305 

especially testosterone changes during vicarious experiences of winning and losing among male 306 

sports fans play a major role in determining physiological, cognitive and behavioral responses of 307 

the fans [24].  308 

 309 

The interaction between relationship status, age, and anxiety levels were important in our study; 310 

at lower ages (below the 20s) individuals with partners had more levels of mental health burdens 311 

(anger and anxiety) than those without partners, but the individuals with partners had sharply 312 

decreased anxiety levels with increasing age and the reverse was observed for those without 313 



partners. These findings are in contradiction with a study by Wang et al  [22] who found no 314 

association between age, marital status, and the psychological impact associated with the COVID-315 

19 outbreak regarding the levels of stress, anxiety, and depression [22]. At lower ages, those with 316 

partners are more vulnerable to poor mental health because they are predisposed to stressful events 317 

associated with young couples during their transition to parenthood such as intimate partner 318 

violence including but not limited to sexual violence, physical violence, threats or emotional abuse, 319 

and substance abuse among the young sports fans/couples [33]. However, providing strategies for 320 

strengthening social support networks and relationships among young sports fans is an effective 321 

way of improving mental health among them [33] and this seems true to the young fans in the 322 

present study. The presence of a companion in stressful times has been observed as an effective 323 

tool in alleviating sport mental health challenges because a friend/ couple discus about their 324 

problems instead of indulging in risky behavior such as binge drinking, drug abuse that could 325 

predispose them to risky behaviors impacting on their mental health [26]. In general terms, single 326 

sports fans are more predisposed to risky behavior predisposing them to sports-associated mental 327 

health burdens [26] due to their poor social support network and lack of a companionship [26, 33]. 328 

However, these theories need more exploration and validation in the context of sport mental health 329 

before they can be used in policies to curb sports-related mental problems. 330 

CONCLUSIONS 331 

Most sports fans in Uganda are not knowledgeable about COVID-19 mental health care, and 332 

surprisingly this seems protective from COVID-19 mental health issues during the lockdown. 333 

However, knowledge of mental healthcare is not dispensable because it was associated with low levels 334 

of anxiety and anger with aging. The age, sex, and marital status of the sports fans variably 335 

influenced mental health state among sports fans during the pandemic, as such should be 336 

considered during policy formation aimed at formulating psychological interventions to improve 337 

sports-associated mental health and psychological resilience during the COVID-19 pandemic. 338 
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466 

Figure 1: Experimental design   467 

 468 

 469 

 470 



 471 

Table 1: Burt description of variable interaction (demographically un-categorized) 472 

Variables 

K-MHCS Anxiety level Anger level 

No Yes High Moderate Low/No High Moderate No/Low 

K-MHCS.No 103 (52.5) n/a 7 (3.6) 19 (9.7) 77 (39.3) 5 (2.6) 13 (6.6) 85 (43.4) 

K-MHCS.Yes n/a 93 (47.4) 2 (1.0) 24 (12.2) 67 (34.2) 2 (1.0) 13 96.6) 78 (39.8) 

Anxiety level.High n/a n/a 9 (4.6) n/a n/a 5 (2.6) 2 (1.0) 2 (1.0) 

Anxiety level.Moderate n/a n/a n/a 43 (21.9) n/a 2 (1.0) 12 (6.1) 29 (14.8) 

Anxiety level.Low/No n/a n/a n/a n/a 144 (73.5) 0 (0) 12 (6.1) 132 (67.3) 

Anger level.High n/a n/a 5 (2.6) 2 (1.0) 0 (0) 7 (3.6) n/a n/a 

Anger level.Moderate n/a n/a 2 (1.0) 12 (6.1) 12 (6.1) n/a 26 (13.3) n/a 

Anger level.No/Low n/a n/a 2 (1.0) 29 (14.8) 132 (67.3) n/a n/a 163 (83.2) 

Note: Interactions between strata of similar variables are represented by n/a (not applicable) [interaction outcome of interest in 473 

bold blue]. K-MHCS = knowledge of mental health during COVID-19 associated with sports. 474 

 475 

Table 2: Inertia and Chi-Square Decomposition 476 

Dimensions Singular value Inertia Chi-Square % Cum % Histogram 

1 0.5535 0.3064 540.40 46.21 46.21 ************** 

2 0.4171 0.1739 306.83 26.24 72.45 ******** 

3 0.3204 0.1026 181.04 15.48 87.93 ***** 

4 0.2564 0.0658 116.01 9.92 97.85 *** 

5 0.1193 0.0142 25.11 2.15 100.00 * 

TOTAL  0.6629 1169.39    

Note: %, percentage; Cum %, Cumulative percentage [bold blue are limits to Dim analysis].  477 



 478 

 479 

Figure 2: Scree plot of relevance and Multiple Correspondence Analysis Map.  480 

Dimensions 1 and 2 are the most important in our study, and there is strong inverse correlation between  481 

levels of mental health and knowledge. 482 

 483 

Table 3: Spearman Rho correlation of age, anxiety, and anger 484 

Correlations Age Anxiety 

Anxiety 0.010  



P-value 0.894  

   

Anger -0.025 0.625 

P-value 0.724 <0.001 

 485 

 486 

Figure 3: Scatter plot of anger and age, and comparison of regression lines of knowledge of MHC. With 487 

aging having knowledge led to low levels of anxiety and anger. K-MHCS = knowledge of mental health 488 

during COVID-19 associated with sports. 489 

  490 



 491 

Figure 4: Scatter plot of anger and age, and comparison of regression lines of sex. Wth increasing age 492 

females had more mental burden levels than males. 493 

 494 

  495 



 496 

Figure 5: Scatter plot of anger and age, and comparison of regression lines of marital status.  497 

 498 



Figures

Figure 1

Experimental design



Figure 2

Scree plot of relevance and Multiple Correspondence Analysis Map. Dimensions 1 and 2 are the most
important in our study, and there is strong inverse correlation between levels of mental health and
knowledge.



Figure 3

Scatter plot of anger and age, and comparison of regression lines of knowledge of MHC. With aging
having knowledge led to low levels of anxiety and anger. K-MHCS = knowledge of mental health during
COVID-19 associated with sports.



Figure 4

Scatter plot of anger and age, and comparison of regression lines of sex. Wth increasing age females had
more mental burden levels than males.



Figure 5

Scatter plot of anger and age, and comparison of regression lines of marital status.
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