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A B S T R A C T   

Introduction: Data concerning the relationship between Mental Health Literacy (MHL) and COVID- 
19 stress are limited. The study explored the relationship between COVID-19-related stress, MHL, 
and healthy lifestyle and their components. The current study aimed to investigate the moder-
ating role of a healthy lifestyle in the relationship between MHL and COVID-19-related stress 
among people referring to health complexes in Tabriz. 
Methods: In this descriptive-correlational study, 1011 people who referred to health complexes in 
Tabriz were selected using cluster sampling and responded to the COVID-19 Stress Scale (CSS), 
Mental Health Knowledge Questionnaire (MHKQ), and Lifestyle Questionnaire (LSQ). Data 
analysis was performed using structural equation modeling. SPSS ver.19 and LISREL ver. 8.5 
statistical software is used to classify, process, and analyze data and test research hypotheses. 
Results: The results indicated that stress caused by COVID-19 has a negative relationship with 
lifestyle and MHL. The relationship between lifestyle and MHL was positive, and it has the 
positive effect on a healthy lifestyle (with a standardized coefficient of 0.23). In addition, MHL 
had a negative effect on the stress related to the coronavirus (with a standard coefficient of 
− 0.22), and the relationship between a healthy lifestyle was also negative on the stress related to 
the coronavirus (with a standard coefficient of − 0.20). The evaluation of the hypothetical 
research model using fit indices showed that the hypothetical model fits the measurement model 
(Comparative Fit Index (CFI) = 0.97, Goodness of Fit Index (GFI) = 0.95, Root Mean Square Error 
of Approximation (RMSEA) = 0.055). All the comparative indices as well as the comparative fit 
index were found to be close to one and greater than 0.90. 
Conclusion: This study highlights that healthcare providers must develop effective preventive and 
therapeutic interventions to deal with COVID-19-related stress and pay attention to the issue of 
increasing the level of MHL during international crises taking into consideration the moderating 
role of a healthy lifestyle, and develop educational and treatment programs.   
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1. Introduction 

Since the rampant spread of the coronavirus in 2019, many countries, especially those with weak healthcare systems and more 
affected people, have experienced massive changes that have had a profound impact on their daily lives and mental state [1,2]. The 
COVID-19 pandemic has led to general mental health stress, anxiety, panic, and behavioral disorders worldwide [3]. The incidence 
rate and deaths from COVID-19 were more than 655 million cases and over 6/5 million by January 2023, respectively [4]. While the 
global virus has provoked an unprecedented response in the academic community, the main focus of recent research has been on 
emergency care, viral pathogenesis, etc. Also, little attention has been paid to the effect of COVID-19 on the mental health [5], and the 
role of a healthy lifestyle in dealing with this virus. Pilot studies on the psychological effects of COVID-19 have shown a significant 
prevalence of anxiety, depression, stress, insomnia, and post-traumatic stress disorder among COVID-19 patients [6]. Fear of infection, 
worry for friends and relatives, uncertainty about economic conditions, and loneliness can increase anxiety and depression during the 
pandemic and quarantine period [7]. Moreover, severe COVID-19-related stress and risk factors can lead to a variety of mental dis-
orders, including mood disorders, burnout, and death anxiety [3]. The prevalence of negative psychological symptoms is reported to be 
2 to 3 times higher among people who experience the physical symptoms of the disease [8]. Quarantine and isolation, in addition to the 
above symptoms, lead to low mood, irritability, and fear of disease [9]. Also, despite the risks and restrictions imposed on the com-
munity during the epidemic, the personnel of the medical care system who continue to work as the main pillar of healthcare workers 
experiences psycho-social problems such as severe stress, anxiety, experiences depression, job burnout, emotional exhaustion, 
post-traumatic stress disorder and vicarious traumatization [10]. Relevant research on the consequences of COVID-19 also shows that 
the long-term outbreak of the disease imposes severe psychological pressure on the general public and specific sections of society [6], 
and that the long-term psychological consequences of quarantining can last for months or possibly years [11]. Although previous 
research mentions quarantine and social distancing as effective public health measures, which can lead to other health problems 
besides COVID-19. The main consequence of quarantine-related stress is a lifestyle change. Studies have shown that people adopt an 
unhealthy diet during quarantine and report reduced physical activity. Frequent stressful exposure to the visual and auditory news of 
COVID-19 has a direct relationship with overeating. Also, the research findings showed that the effects of the COVID 19 pandemic on 
lifestyle behaviors reduce sleep adequacy [12]. These studies illustrate that social isolation leads to an unhealthy lifestyle, associated 
with low mental and physical health, and increases the likelihood of common mental disorders such as depression, anxiety, substance 
abuse, and cognitive impairment [2,9]. According to recent research disturbances in lifestyle rhythms due to prolonged home quar-
antining as a countermeasure against COVID-19 can increase psychological distress and lead to mental illness, even among healthy 
people without a medical history [13–15]. 

At this time, from the point of view of public health and preventive care, there is a fundamental need to provide effective infor-
mation and interventions to individuals, communities, and health agencies. These requirements maintain the healthiest lifestyle and 
strengthen people’s competencies to deal with mental health problems or the so-called MHL, which has the potential to prevent these 
problems from getting worse [2,16]. JEROME defined mental health literacy as ability of recognizing the signs and symptoms of 
mental illnesses to identify sources of help (specialized and non-specialized) and their causes. According to research, people with 
higher mental health literacy are more likely to diagnose mental illness and seek appropriate treatment. On the otherhand, lower levels 
of mental health literacy are associated with early termination of mental health treatment and the use of improper coping strategies 
like the alcohol and drugs utilizing [17]. Also, a population that has evidence-based knowledge about mental health issues is more 
likely to initiate preventive and primary treatment interventions and show less stigmatizing attitudes [18]. 

The emergence of the novel COVID-19 disease has become a major public concern internationally, and its psychological effects as 
well as its global spread have created gaps in the mental health needs of individuals that have been relatively neglected [19]. 
Consequently, constant negligence affects the aggravation of the mental illness. After the treatment of general physical symptoms, one 
of the basic needs of today’s societies is to focus on improving the performance of individuals in the face of a health crisis [20]. For this 
reason, healthcare systems need to investigate the effectiveness of various non-pharmacological interventions including both 
educational and psychological, to reduce the effects of the pandemic on people, from mortality to psychological health after the crisis 
in different dimensions. Recent studies have investigated the relationship between COVID-19 and psychological stress and provided a 
list of mental disorders and distress caused by this pandemic. However, little attention has been paid to the underlying mechanism that 
increases people’s vulnerability to stress. Previous research on the SARS epidemic showed that at the end of this crisis, changes related 
to a healthy lifestyle were associated with a reduction in stress and the occurrence of PTSD [21]. According to the foregoing, a healthy 
lifestyle may act as a mediator between MHL and COVID-19-related stress. Although previous studies have investigated lifestyle 
changes and the 2 relationship between health literacy and COVID-19 [22,23], there has been no study on the mediating role of a 
healthy lifestyle in the relationship between MHL and COVID-19-related stress. Therefore, the present study aimed to investigate the 
existence of a significant relationship between a healthy lifestyle and MHL as well as COVID-19-related stress. 

Generally, this paper is organized as follows: the method is described in section 2. In Section 3, the results of the presented work are 
explained. The discussion of the work is presented in section 4. Finally, section 5 concludes this paper. 

2. Methods 

2.1. Study design and population 

A descriptive correlational study was conducted in Tabriz with using a paper survey among people referring to health complexes 
who agreed to participate in the research by signing the informed consent form in the period of study. Library sources were used to 

A. Fakhari et al.                                                                                                                                                                                                        



Heliyon 9 (2023) e18152

3

collect information on the theoretical foundations and literature of the subject, and the field method with the help of questionnaires 
was used to collect data. The survey includes the CSS, MHKQ, and LSQ. In the end, structural equations were used to measure and 
model the relationships between variables. Due to the large sample size and geographical dispersion, a single-stage cluster sampling 
method was used, which was the most appropriate strategy. The sample size was 1011. 

2.2. Instruments 

The data collection instrument used in the present study is a questionnaire. Also, the following tools are utilized to measure its 
different parts. 

2.3. COVID-19 Stress Scale (CSS) 

This questionnaire was developed by Taylor et al. to achieve a better understanding and assess COVID- 19-related stress. Moreover, 
it includes 36 items on COVID-19-related stress [24]. The CSS was developed and initially validated in population-representative 
samples from Canada (N = 3479) and the United States (N = 3375). A stable 5-factor solution was identified, corresponding to 
scales assessing COVID-related stress and anxiety symptoms:  

1. Fear of the danger of corona and sources of contamination,  
2. Fears about economic consequences,  
3. Xenophobia,  
4. Compulsive checking and reassurance seeking,  
5. Traumatic stress symptoms about COVID-19. 

The tests of this questionnaire answer 36 questions based on a 5-point Likert scale, ranging from never to very much (for 
questions 1 to 24) and never to almost always (for questions 25 to 36). CSS was developed after reviewing the relevant literature 
and consulting with health-related anxiety experts, and the following domains were identified:   

1. Fear of risk of infection,  
2. Fear of sources of COVID-19 infection (e.g., objects and surfaces),  
3. Corona-related xenophobia (meaning that strangers are the source of COVID-19 infection),  
4. Fear of COVID-19 personal, social, and economic consequences (e.g., fear of supply chain disruption, fear of looting or insurgency),  
5. COVID-19-related searches (e.g., checking news or social media, trusting friends or medical professionals), and  
6. COVID-19-related traumatic stress symptoms (e.g., unwanted annoying thoughts or related nightmares). 

Cronbach’s alpha coefficient for all components was above 80%, indicating good-to-excellent internal reliability. Taylor et al. also 
obtained acceptable convergent and discriminant validity for this questionnaire [25]. 

2.4. Mental health literacy questionnaire (MHKQ) 

This questionnaire is a 20-item self-report scale developed in 2009 by the Ministry of Health of China to assess general and mental 
health knowledge. In this scale, items 1–16 are phrases about mental health that require respondents to choose ”True,” ”False,” or ”Do 
not know.” In cases 17 20, respondents were asked if they had heard of four days of mental health promotion, and each question was 
assigned a score of 1 or 0 for answers of yes or no, respectively [26]. The psychometric test reported internal consistency of coefficients 
of α = 0.57 to α = 0.73, and 2-week test-retest reliability was measured by intra-class correlation coefficients of ICC = 0.68. 
Exploratory factor analysis provided a three-factor solution that addressed three aspects of MHL:  

• Awareness of mental health characteristics and mental disorders,  
• Belief in the epidemiology of mental disorders,  
• Awareness of mental health promotion activities with Cronbach’s alpha coefficients of α = 0.62 to α = 0.67. 

2.5. Lifestyle Questionnaire (LSQ) 

LSQ developed by Lali et al. (2012), aims to evaluate and measure lifestyle. It consists of 70 questions answered based on a four- 
point Likert scale, with scores of Never (0), Sometimes (1), Usually (2), and Always (3). This scale consists of 10 factors:  

1. Physical health,  
2. Physical activity and health,  
3. Weight control and nutrition,  
4. Disease prevention,  
5. Psychological health, 
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Table 1 
The correlation matrix, mean and standard deviation of studied variables.   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1. Danger and 
contamination 

–                     

2. Socioeconomic 
consequences 

0.43** –                    

3. Xenophobia 0.48** 0.45** –                   
4. Traumatic stress 

symptoms 
0.57** 0.45** 0.43** –                  

5. Compulsive checking 0.42** 0.22** 0.28** 0.48** –                 
6. COVID stress 0.77** 0.72** 0.76** 0.79** 0.62** –                
7. Physical health − 0.14** − 0.12** − 0.04 − 0.16** − 0.001 − 0.12** –               
8. Exercise and fitness − 0.20** − 0.10** − 0.07* − 0.19** − 0.03 − 0.16** 0.65** –              
9. Weight control and 

nutrition 
− 0.13** − 0.11** − 0.04 − 0.15** − 0.03 − 0.12** 0.58** 0.53** –             

10. Illness prevention − 0.07* − 0.15** 0.02 − 0.12** 0.02 − 0.08* 0.49** 0.41** 0.55** –            
11. Psychological health − 0.23** − 0.15** − 0.04 − 0.26** − 0.09** − 0.20** 0.57** 0.56** 0.47** 0.51** –           
12. Spiritual health − 0.14** − 0.15** 0.01 − 0.18** − 0.03 − 0.13** 0.47** 0.41** 0.41** 0.54** 0.71** –          
13. Social health − 0.08* − 0.10** 0.02 − 0.13** 0.04 − 0.06* 0.44** 0.39** 0.37** 0.51** 0.66** 0.65** –         
14. Drug and alcohol 

avoidance 
− 0.08* − 0.12** − 0.01 − 0.15** − 0.06 − 0.13** 0.25** 0.15** 0.24** 0.34** 0.27** 0.34** 0.26** –        

15. Accident prevention − 0.02 − 0.07* 0.05 − 0.06 0.05 − 0.01 0.33** 0.23** 0.40** 0.56** 0.35** 0.41** 0.44** 0.38** –       
16. Environmental 

health 
− 0.02 − 0.06 0.01 − 0.05 − 0.002 − 0.04 0.38** 0.29** 0.45** 0.58** 0.42** 0.46** 0.46** 0.30** 0.61** –      

17. Lifestyle − 0.17** − 0.16** − 0.02 − 0.21** − 0.02 − 0.15** 0.73** − 0.68** 0.71** 0.77** 0.79** 0.77** 0.73** 0.51** 0.65** 0.69** –     
18. KCMHMD 0.02 − 0.11** − 0.10** − 0.12** 0.02 − 0.10** 0.003 − 0.002 0.04 0.14** 0.07* 0.13** 0.11** 0.11** 0.12** 0.13** 0.12** –    
19. BEMD − 0.05 − 0.20** − 0.17** − 0.23** − 0.03 − 0.19** − 0.06* − 0.08** − 0.03 0.12** 0.06* 0.09** 0.06* 0.20** 0.10** 0.06** 0.07* 0.37** –   
20. AMHP − 0.07* − 0.02 − 0.09** − 0.11** 0.04 − 0.07* 0.11** 0.12** 0.15** 0.16** 0.17** 0.12** 0.14** 0.08* 0.17** 0.15** 0.20** 0.19** 0.34** –  
21. Mental Health 

Literacy 
− 0.07* − 0.15** − 0.17** − 0.22** 0.02 − 0.17** 0.03 0.02 0.09** 0.20** 0.15** 0.16** 0.16** 0.19** 0.19** 0.16** 0.19** 0.62** 0.73** 0.72** – 

Mean 2.14 1.08 1.64 1.02 1.53 1.48 1.81 1.51 1.81 2.35 2.06 2.29 2.24 2.48 2.42 2.27 2.13 0.76 0.55 0.42 0.57 
Standard Deviation 0.81 0.99 1.10 0.90 0.78 0.67 0.51 0.75 0.63 0.47 0.66 0.65 0.59 0.63 0.57 0.56 0.42 0.16 0.29 0.32 0.18 

**P < 0.01, *P < 0/05. 
Abbreviation. KCMHMD: knowledge of the characteristics of mental health and mental disorders, BEMD: belief in the epidemiology of mental disorders, AMHP: awareness of mental health promotion 
activities. 
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6. Spiritual health,  
7. Social health,  
8. Avoidance of drugs, narcotics, and alcohol,  
9. Accident prevention,  

10. Environmental health. 

High scores in each of the components and on the whole questionnaire indicate an appropriate lifestyle. Lali et al. used the construct 
validity analysis test to confirm the construct validity of the LSQ as a multidimensional tool for assessing and measuring lifestyle. To 
evaluate the convergent validity of the LSQ, the correlation of its components with the psychological well-being scale was calculated. A 
positive and significant correlation exists between LSQ components and the psychological well-being scale (p<0.001). Cronbach’s 
alpha coefficients were calculated to determine the internal consistency method between the LSQ components and the whole ques-
tionnaire, and Cronbach’s alpha coefficients ranged from 0.76 to 0.89. Reliability coefficients were calculated by the test-retest method 
and ranged from 0.84 to 0.94. The reliability of the questionnaire was estimated to be α = 0.87 [27]. 

3. Results 

The structural model was previously tested, as it is the basis for the analysis of causal correlation models. Thus, the matrix of inter- 
variable correlation coefficients was calculated. Table 1 presents descriptive statistics related to mean and standard deviation along 
with a correlation matrix of the relationships between different research variables. This table gives information about the results of the 
correlation matrix, mean, and standard deviation of studied variables. Partial results show that COVID stress has the most positive 
correlation with traumatic stress symptoms with 0/79%. The lowest level of direct relation in this scale belongs to compulsive checking 
with 0/62%. In this table, lifestyle has strong correlation with 0/79% with psychological health. On the other hand, there is a strong 
inverse correlation with the danger and contamination sub scale with − 0/17%. Also, we can see a proper correlation between MH and 
the BEMD sub-scale (0/73), which has a negative relation with traumatic stress symptoms (− 0/22). 

In other words, were the responses of the people who completed the questionnaires adequate enough to draw accurate and valid 
conclusions accordingly? The values of the indices obtained in this research are shown in Table 2. In this table, the fit indices of the 
measurement model illustrate the optimal fit of this model (X2/df = 4/26, Comparative Fit Index (CFI) = 0.97, Goodness of Fit Index 
(GFI) = 0.95, Adjusted Goodness of Fit Index (AGFI) = 0/92, Root Mean Square Error of Approximation (RMSEA) = 0.055. Thus, the 
observed variables have the necessary ability to operate the latent variables. In this study, the X2 result is 4.257 that is close to 5 and 
acceptable for the presented model. Moreover, the GFI, Adjusted Goodness of Fit Index (AGFI), and CFI results are close to one, which 
are good for the model. Also, the RMSEA and root mean square residual results in this table are in acceptable range and very close to 
zero. Based on the overall results of structural model evaluation, it can be concluded that the model has good data fit. 

Fig. 1 reflects the standardized and (t) values of the path model. Also, it can be seen that there is acorrelation between MHL as the 
exogenous variable and lifestyle as the endogenous variable. The results prove the hypothesis and illustrate the significant positive 
relation between these variables (P = 5/13). According to the structural model, lifestyle has a significant inverse relation with COVID 
stress, and the result of relation in the presented model is P = − 5/14. Also, MHL has a negative correlation (P = − 4/6) with COVID 
stress. 

According to the model, MHL has a positive and significant effect on the required lifestyle with a standard coefficient of 0.23 (t- 
value = 13.5). MHL has a negative and significant effect on the COVID- 19-related stress with the standard coefficient of − 0.22 (T- 
value = − 4.6). A healthy lifestyle with the standard coefficient of − 0.20 (T-values = − 5.14) has a significant negative impact on 
COVID-19-related stress. Considering that the significance of the path coefficient in the structural model is determined using the T- 
value, if the T-value is more than 1.96, the relationship between the two constructs is significant, and therefore, all pa[32]ths are 
remarkable. 

4. Discussion 

Most studies have separately dealt with covid related stress and lifestyle changes. Also, some of them have investigated the role of 
mental health literacy levels on the experience of covid related stress with the mediation of lifestyle [28,29]. The imposition of 
quarantine and the implementation of restrictive laws by governments to prevent the spread of the disease had exposed the general 
population and healthcare workers to psychological distress [30]. A relatively high rate of symptoms of anxiety, depression, 
post-traumatic stress disorder, mental distress, and stress have been reported in the general population. Based on the theoretical model 

Table 2 
Model Fit Indices Presented in the Research. Index of Fit Indicator values.  

Chi Square (X2) 451.24 
X2/df 4.257 
Goodness of Fit Index (GFI) 0.95 
Adjusted Goodness of Fit Index (AGFI) 0.92 
Comparative Fit Index (CFI) 0.97 
Root Mean Square Error of Approximation (RMSEA) 0.057 
Root Mean Square Residual 0.021  
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of Hu & Tan, mental health literacy as a positive psychological quality can effectively help reduce psychological problems such as 
stress [31]. Slewa-Younan et al. believed that increasing MHL can lead to two goals: first, empowering people to understand mental 
disorders, thus facilitating prevention, early intervention, and treatment in society, and second, empowering people to use appropriate 
tools to make informed decisions about access to mental health care [32]. 

The presented study revealed a negative correlation between MHL and Covid-19-related stress. Based on the results, traumatic 
stress symptoms had the highest negative correlation with MHL, and low levels of mental health literacy were associated with trau-
matic stress symptoms about COVID-19. According to Lazarus and Falkman’s transitional model of stress, a person’s interpretation of 
stressful events is more important than the event itself. Also, his perception of potential harm, threat, and challenge that will be 
created, and the level of confidence he will have in facing these issues, determine his ability to deal with stress [33]. In this regard, 
improving knowledge about mental health and mental disorders along with enhancing awareness of how to seek help and treatment 
can promote mental health results [34]. Woloshyn and Savage showed that a mental health training course increased mental health 
literacy as well as a stresscoping skills in their study participants. People with higher mental health literacy seem to be less likely to 
show negative emotional responses such as stress because they have a more realistic understanding of the nature of the disease and the 
related therapeutic measures. In other words, high levels of mental health literacy lead to less perceived threat and ambiguity and, also 
consistent with the results of the present study, less Covid-19-related stress [35]. 

This study illustrated that the stress caused by covid-19 has a negative correlation with lifestyle. Based on this, people with high 
levels of stress have poor psychological health (P = − 20). Studies show that quarantine and isolation are associated with stress and 
depression and lead to an unhealthy lifestyle, including an unhealthy diet, smoking, alcohol, and reduced physical activity [9]. People 
under the pressure of stress abandon healthy lifestyle behaviors. They engage in behaviors that are effective in the short term to adapt 
to stress (like smoking and drinking), But they are not considered healthy at all [36]. The current result demonstrated that a healthy 
lifestyle predicts a lower level of covid-19 related stress, which is consistent with the result of previous research conducted with 
Indonesian participants [37]. 

The results of the presented work indicated that the mental health literacy level positively predicts a healthy lifestyle. Based on this 
result, high levels of MHL are directly correlated with illness prevention as a lifestyle factor. This finding was consistent with the results 
of studies by Bektas et al. and Noroozi et al. [38,39]. characteristics such as health literacy are important in acquiring and maintaining 
healthy behaviors that reflect a healthy lifestyle [40]. In this regard, research literature shows that improving the mental health lit-
eracy level in different ways can be effective in different components of a healthy lifestyle. People with higher mental health literacy 
are more sensitive to various issues related to their mental health. Considering their higher mental health literacy levels, these people 
have better management to prevent diseases and have higher mental and physical health. 

In addition to the direct effect of MHL on Covid-19-related stress and a healthy lifestyle, the results of the present study showed that 
MHL can indirectly affect Covid-19-related stress through a healthy lifestyle. Therefore, it can be stated that a healthy lifestyle has a 

Fig. 1. Standardized and (t) values of the finalized structural model (N = 1011).  
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mediating effect on the relationship between MHL and Covid-19-related stress. This finding is consistent with the results of previous 
studies [41–43]. According to the Diathesis-Stress model, protective factors play an effective role in reducing the impact of stressful life 
events [44]. One component of a healthy lifestyle that can be affected by MHL is stress management, which is part of the psychological 
health component. Based on the findings of the presented scheme, high levels of mental health literacy make people adopt appropriate 
strategies to prevent Covid-19. Also, if people use a healthy diet, pay more attention to physical health or symptoms, consult a doctor in 
time, and spend more time on exercise and continuous physical activity, they can boost the body’s immunity and experience lower 
levels of Covid-19 related stress. The Covid-19 pandemic has caused significant changes in people’s lifestyles, and the experience of 
quarantine and isolation has caused significant levels of anxiety, neuroticism, depression, and stress in people [45,46]. 

Generally, people with inadequate mental health literacy are more vulnerable to negative emotions and feelings because of the 
misinterpretation of knowledge about prevention methods, and proper understanding of medical and health advice. Moreover, these 
information deficiencies disrupt people’s personal lives and their professional performances. Also, the results of this study showed that 
one’s mental health literacy level ultimately reduced Covid-19-related stress in various dimensions of a healthy lifestyle. In general, 
according to the foregoing, it can be stated that there is no simple relationship between mental health literacy and Covid-19-related 
stress, but the conditional relationship can facilitate a healthy lifestyle. In other words, the healthy lifestyle and its components among 
individuals can maximize the impact of mental health literacy on Covid-19-related stress during the pandemic period. 

There are several limitations existing for the current study. Due to the large sample size in this study, a paper-based questionnaire is 
used. Therefore, the results are self-reported and based on a subjective assessment of covid stress. In the future work, more objective 
methods will be used to collect data like specific population interviewing. In addition, future studies can prospect the mediating role of 
other significant variables (such as burnout variables) between MHL and Covid 19-related stress. Also, because of the high number of 
questions, a lot of time was spent to get the results. Using short versions of questionnaires can save data collection time. However, it 
should notice that the subjects of this work are the clients of Tabriz health centers, and we can expand the research results to other test 
groups. At last, given the long-term effects of the pandemic, all subjective outcomes after the acute crisis experience may contain 
valuable findings. 

5. Conclusion 

The presented study illustrated the general steps and explored how MHL can be associated with Covid- 19-related stress. The effect 
of lifestyle as a mediator provided positive implications, and it can be related to MHL and mitigate covid-19 related stress. The results 
of the presented work demonstrated that Healthcare providers should focus part of their attention on developing educational pro-
grams, including healthy lifestyles during the pandemic. In addition, governments can also increase people’s MHL through the media 
they have to reduce the costs of the pandemic. These proceedings help to decrease the stress caused by international crises. 
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[10] K. Wojtysiak, H. Zielińska-Wieczkowska, Work in stressful conditions in medical emergency system during the covid-19 pandemic, Medycyna Pracy 73 (3) 
(2022). 

[11] R. Fischer, T. Bortolini, J.A. Karl, M. Zilberberg, K. Robinson, A. Rabelo, L. Gemal, D. Wegerhoff, T.B.T. Nguyan, B. Irving, et al., Rapid review and meta-meta- 
analysis of self-guided interventions to address anxiety, depression, and stress during covid-19 social distancing, Front. Psychol. 11 (2020) 563876. 

[12] M. Abouzid, D.M. El-Sherif, N.K. Eltewacy, N.B.H. Dahman, S.A. Okasha, S. Ghozy, S.M.S. Islam, Influence of covid-19 on lifestyle behaviors in the middle east 
and north africa region: a survey of 5896 individuals, J. Transl. Med. 19 (1) (2021) 1–11. 

[13] J.J. Liu, Y. Bao, X. Huang, J. Shi, L. Lu, Mental health considerations for children quarantined because of covid-19, Lancet Child Adolesc. Health 4 (5) (2020) 
347–349. 

[14] J. Qiu, B. Shen, M. Zhao, Z. Wang, B. Xie, Y. Xu, A nationwide survey of psychological distress among chinese people in the covid-19 epidemic: implications and 
policy recommendations, Gen. Psychiatr. 33 (2) (2020). 

[15] Y. Zhang, Z.F. Ma, Impact of the covid-19 pandemic on mental health and quality of life among local residents in Liaoning Province, China: a cross-sectional 
study, Int. J. Environ. Res. Public Health 17 (7) (2020) 2381. 

[16] J. Tullius, L. Beukema, The importance of mental health literacy in times of crisis: Adolescent mental health during the covid-19 pandemic, Eur. J. Public Health. 
31 (Supplement 3) (2021) ckab164–237. 

[17] H. Jung, K. von Sternberg, K. Davis, Expanding a measure of mental health literacy: development and validation of a multicomponent mental health literacy 
measure, Psychiatr. Res. 243 (2016) 278–286. 

[18] P. Adu, T. Jurcik, D. Grigoryev, Mental health literacy in ghana: implications for religiosity, education and stigmatization, Transcult. Psychiatry 58 (4) (2021) 
516–531. 

[19] Y.-T. Xiang, Y. Yang, W. Li, L. Zhang, Q. Zhang, T. Cheung, C.H. Ng, Timely mental health care for the 2019 novel coronavirus outbreak is urgently needed, 
Lancet Psychiatry 7 (3) (2020) 228–229. 

[20] Y. Yang, W. Li, Q. Zhang, L. Zhang, T. Cheung, Y.-T. Xiang, Mental health services for older adults in china during the covid-19 outbreak, Lancet Psychiatry 7 (4) 
(2020) e19. 

[21] J.T. Lau, X. Yang, H. Tsui, E. Pang, Y.K. Wing, Positive mental health-related impacts of the sars epidemic on the general public in hong kong and their 
associations with other negative impacts, J. Infect. 53 (2) (2006) 114–124. 

[22] L.C. Ismail, T.M. Osaili, M.N. Mohamad, A. Al Marzouqi, A.H. Jarrar, A. Zampelas, C. Habib-Mourad, D.O.A. Jamous, H.I. Ali, H. Al Sabbah, et al., Assessment of 
eating habits and lifestyle during the coronavirus 2019 pandemic in the middle east and north Africa region: a cross-sectional study, Br. J. Nutr. 126 (5) (2021) 
757–766. 

[23] S. Li, G. Cui, A.C. Kaminga, S. Cheng, H. Xu, et al., Associations between health literacy, ehealth literacy, and covid-19– related health behaviors among Chinese 
college students: cross-sectional online study, J. Med. Internet Res. 23 (5) (2021), e25600. 

[24] S. Taylor, C.A. Landry, M.M. Paluszek, T.A. Fergus, D. McKay, G.J. Asmundson, Development and initial validation of the covid stress scales, J. Anxiety disord. 
72 (2020) 102232. 

[25] S. Taylor, The psychology of pandemics: preparing for the next global outbreak of infectious disease. Newcastle Upon Tyne, UK: Cambridge Scholars Publishing, 
Asian Commun. Res. 17 (2) (2019) 98–103. 

[26] Y. Yu, Z.-w. Liu, M. Hu, X.-g. Liu, H.-m. Liu, J.P. Yang, L. Zhou, S.-y. Xiao, Assessment of mental health literacy using a multifaceted measure among a Chinese 
rural population, BMJ Open 5 (10) (2015). 

[27] Lali M., Abedi A., Kajbaf M.B. Construction and validation of the lifestyle questionnaire (lsq). 
[28] R. Agarwala, I.J. Maria, P. Dewan, M.M. Rahman, Z. Hosen, M. Adnan, Exploring the impact of daily food habit and modification of lifestyle for boosting 

immunity against covid-19, Heliyon 8 (2) (2022). 
[29] I.A. Slurink, V.R. Smaardijk, W.J. Kop, N. Kupper, F. Mols, D. Schoormans, S.S. Soedamah-Muthu, Changes in perceived stress and lifestyle behaviors in response 

to the covid-19 pandemic in the Netherlands: an online longitudinal survey study, Int. J. Environ. Res. Public Health 19 (7) (2022) 4375. 
[30] N. Kar, B. Kar, S. Kar, Stress and coping during covid-19 pandemic: result of an online survey, Psychiatr. Res. 295 (2021) 113598. 
[31] Y. Hu, B. Ye, J. Tan, Stress of covid-19, anxiety, economic insecurity, and mental health literacy: a structural equation modeling approach, Front. Psychol. 12 

(2021) 707079. 
[32] S. Slewa-Younan, M.G.U. Guajardo, Y. Mohammad, H. Lim, G. Martinez, R. Saleh, M. Sapucci, An evaluation of a mental health literacy course for arabic 

speaking religious and community leaders in Australia: effects on posttraumatic stress disorder related knowledge, attitudes and help-seeking, Int. J. Mental 
Health Syst. 14 (1) (2020) 1–11. 

[33] R.S. Lazarus, S. Folkman. Stress, appraisal, and coping, Springer publishing company, 1984. 
[34] K. Lo, T. Gupta, J.L. Keating, Interventions to promote mental health literacy in university students and their clinical educators. A systematic review of 

randomised control trials, Health Prof. Educ. 4 (3) (2018) 161–175. 
[35] V. Woloshyn, M. Savage, Increasing teacher candidates’ mental health literacy and stress coping skills through an elective mental health and wellness course, 

Int. J. Inclusive Educ. 24 (9) (2020) 921–935. 
[36] M.R. DiMatteo. The psychology of health, illness, and medical care: an individual perspective, Brooks/Cole Publishing Company, 1991. 
[37] F. Khaira, L. Sari, Perceived severity of covid-19, social support, and pandemic-related stress associated with lifestyle changes among undergraduate students in 

Indonesia, J. Public Health Res. 11 (2) (2022). 
[38] I. Bektas, A.A. Kudube¸s, D. Ayar, M. Bektas, Predicting the healthy lifestyle behaviors of Turkish adolescents based on their health literacy and self-efficacy 

levels, J. Pediatr. Nurs. 59 (2021) e20–e25. 
[39] A. Noroozi, F. Khademolhosseini, H. Lari, R. Tahmasebi, The mediator role of mental health literacy in the relationship between demographic variables and 

health-promoting behaviours, Iranian J. Psychiatry Behav. Sci. 12 (2018). 

A. Fakhari et al.                                                                                                                                                                                                        

http://refhub.elsevier.com/S2405-8440(23)05360-4/sref1
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref1
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref2
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref2
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref3
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref3
https://covid19.who.int/
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref5
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref5
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref6
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref6
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref7
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref7
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref7
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref8
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref8
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref9
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref9
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref10
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref10
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref11
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref11
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref12
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref12
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref13
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref13
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref14
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref14
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref15
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref15
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref16
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref16
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref17
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref17
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref18
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref18
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref19
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref19
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref20
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref20
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref21
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref21
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref22
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref22
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref22
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref23
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref23
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref24
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref24
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref25
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref25
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref26
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref26
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref28
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref28
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref29
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref29
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref30
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref31
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref31
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref32
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref32
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref32
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref33
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref34
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref34
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref35
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref35
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref36
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref37
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref37
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref38
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref38
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref39
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref39


Heliyon 9 (2023) e18152

9

[40] D.J. Barsell, R.S. Everhart, S.A. Miadich, M.A. Trujillo, Examining health behaviors, health literacy, and self-efficacy in college students with chronic conditions, 
Am. J. Health Educ. 49 (5) (2018) 305–311. 

[41] M. Abe, H. Abe, Lifestyle medicine–an evidence based approach to nutrition, sleep, physical activity, and stress management on health and chronic illness, 
Personal. Med. Univ. 8 (2019) 3–9. 

[42] M. Sharma, S.E. Rush, Mindfulness-based stress reduction as a stress management intervention for healthy individuals: a systematic review, J. Evidence-based 
Complement. Altern. Med. 19 (4) (2014) 271–286. 

[43] E. Anderson, G. Shivakumar, Effects of exercise and physical activity on anxiety, Front. Psychiatry 4 (2013) 27. 
[44] C. Heim, C.B. Nemeroff, The impact of early adverse experiences on brain systems involved in the pathophysiology of anxiety and affective disorders, Biol. 

Psychiatry 46 (11) (1999) 1509–1522. 
[45] K. Sharma, P. Tyagi, Correlates of domestic violence in relation to physical health and perceived stress during lockdown. 
[46] K.-H. Park, A.-R. Kim, M.-A. Yang, S.-J. Lim, J.-H. Park, Impact of the covid-19 pandemic on the lifestyle, mental health, and quality of life of adults in south 

korea, PLoS One 16 (2) (2021), e0247970. 

A. Fakhari et al.                                                                                                                                                                                                        

http://refhub.elsevier.com/S2405-8440(23)05360-4/sref40
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref40
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref41
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref41
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref42
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref42
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref43
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref44
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref44
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref46
http://refhub.elsevier.com/S2405-8440(23)05360-4/sref46

	Mental health literacy and COVID-19 related stress: The mediating role of healthy lifestyle in Tabriz
	1 Introduction
	2 Methods
	2.1 Study design and population
	2.2 Instruments
	2.3 COVID-19 Stress Scale (CSS)
	2.4 Mental health literacy questionnaire (MHKQ)
	2.5 Lifestyle Questionnaire (LSQ)

	3 Results
	4 Discussion
	5 Conclusion
	Ethics
	Author contribution statement
	Data availability statement
	Declaration of competing interest
	References


