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Background: The current (coronavirus disease 2019 [COVID-19]) pandemic is still uncontrolled with associated dramatic changes in daily lifestyle activities. Evidence for studying the impact of these health behavior changes on our mental health is limited. Therefore, this study aimed to estimate the prevalence of psychological distresses and assess their influence by the change in the composite lifestyle behaviors before the COVID-19 pandemic till 16 weeks after the lockdown release in Saudi Arabia.

Methods: This cross-sectional study was conducted between October 10 and 31, 2020 by posting an online survey on social media platforms (WhatsApp and Twitter) to collect data on participants' sociodemographic, lifestyle behaviors, and mental health aspects using a validated Arabic version of the short-form version of the Depression Anxiety Stress Scales-21 (DASS-21).

Results: A total of 363 responded to the questionnaire. The mean age was 36.26 ± 8.54 years, and 238 (65.6%) were men. Depression, stress, and anxiety were reported in 37.5, 26.7, and 16.5% of the participants, respectively. Negative lifestyle behavioral changes were significantly associated with stress and anxiety (p < 0.05). Logistic regression revealed that financial distress and history of psychiatric illnesses were common significant factors for developing the psychological distresses.

Conclusion: Throughout the post-lockdown stage of the COVID-19 outbreak in Saudi Arabia, there was an evidence of psychological distresses among the adults. Negative health-related changes are directly linked with increased psychological distress. Effective health promotion strategies directed toward adopting and maintaining positive change in the composite health behaviors are crucial.
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INTRODUCTION

The new coronavirus (coronavirus disease 2019 [COVID-19]) was first spotted in November 2019 in Wuhan. The World Health Organization's International Health Regulations 2005 declared this outbreak as a Public Health Emergency of International Concern and in March 2020, the WHO reported COVID-19 as a pandemic. According to the WHO weekly report from October 11 to 18, 2020, the incidence of globally reported new COVID-19 cases has continued to accelerate (over 2.4 million new cases), while the incidence of new deaths has remained relatively stable (36,000 new deaths). In the same report, a gradual increase of new cases (2,910 new cases) and deaths (147 new deaths) was reported in Saudi Arabia over this week (1).

On the second of March, Saudi Arabia confirmed (2) its first case of COVID-19, and consequently, a lot of government measures were taken to limit the virus dissemination starting from the closure of Mecca and Medina on 27 February 2020 till home quarantine, travel, and gatherings restrictions and school closures. People have been strictly instructed to maintain social distance, wear a mask, and sanitize their hands frequently (3). Lockdown was released in Saudi Arabia on the 21st of June 2020.

Widespread outbreaks of infectious disease such as COVID-19 and previous epidemics (severe acute respiratory syndrome [SARS] in 2003 or corona influenza epidemic in 2009) are likely to initiate or aggravate mental health concerns such as insomnia, panic attacks, anxiety, and depression due to the impact of containment measures, lifestyle changes, the uncertainties, and fears of getting infected, alarming statistics, media pressure, and financial hardship resulting in anxiety, stress, and depression (4).

A recently published meta-analysis of 66 studies with 221,970 participants concluded that the prevalence of depression, anxiety, distress, and insomnia was 31.4, 31.9, 41.1, and 37.9%, respectively (5). Similarly, recent studies from Saudi Arabia reported high levels of psychological distress during the lockdown stage of the pandemic (6). However, the magnitude of psychological distress after the relaxation of lockdown restrictions and in the longer term in Saudi Arabia remains unclear. Surveys from adults in different countries indicated higher adverse mental health outcomes associated with the pandemic (7–10). Higher depression and anxiety rates were reported during the post-lockdown period compared to other studies that were mostly conducted in the early stages of the pandemic (11). Common predictors associated with psychological distress among the adult population include being healthcare worker, presence of non-infectious chronic or psychiatric patients, COVID-19 patients, quarantined persons (5), being a woman, having children at home, having lower socioeconomic status, adults under 40 years old, unemployment, and frequent exposure to news regarding COVID-19 (12). In addition, Singles, working for the private sector and smokers, reported having experienced worse mental health outcomes (13, 14).

The COVID-19 pandemic may lead to adverse changes in lifestyle behaviors, such as physical inactivity, smoking, and sleep disturbance due to the application of lockdown or even during COVID-19 exit-strategy where physical distancing measures, mask-wearing, the request to work from home, and pandemic-related psychological distress were still in place. Evidence also concluded that healthy lifestyle behaviors are associated with optimal mental wellbeing among adults (15–17). Numerous studies have depicted a direct link between maintaining physical activity and lower of psychological distress (18, 19). Maintaining sleep quality is crucial for strengthening the immunity (20, 21), hence any sleep disturbances due to COVID-19-pandemic-induced stress, may lead to increase the susceptibility to infection, or compromise recovery. Health behaviors are not independently counted, they cluster together (22, 23). Likewise, clustering of unhealthy behaviors has also been found to have synergistic effects, which means that a combination of risk behaviors is more detrimental to health than would be expected from the individual effects of health behaviors (24).

There is still a non-answered hypothesized question if an individual who participates in composite lifestyle behaviors simultaneously during the COVID-19 pandemic will have better mental health, even if the optimal level of each activity is not achieved. To the best of our knowledge, the prevalence of mental health problems such as depression, anxiety, and stress among Saudi Arabian adults, and their association with composite lifestyle behaviors change from pre-pandemic to 16 weeks after COVID-19 pandemic lockdown release have not been explored altogether so far in Saudi Arabia. Thus, the present research is an attempt to fill this gap so that effective mental and health promotion strategies can be planned by practitioners and policymakers.



SUBJECTS AND METHODS


Study Population

This cross-sectional study was conducted on a national level via an online survey between October 10 and 31, 2020. Convenience sampling using mass emailing via collaborating authors networks, and social media engagement (WhatsApp and Twitter), and snowball sampling, were used for recruitment. Saudi adults (≥18 years) who were residing in Saudi Arabia were eligible to participate. Using EPI-INFO 2002 software, a minimum required sample of 363 Saudi adults was determined, based on a prevalence rate of 38.3% for depression during the COVID-19 lockdown (6) with a precision of 3% and CI of 95%. The research received institutional ethical approval from the Research Ethics Committee of Taif Health Affairs, Ministry of Health, Saudi Arabia (IRB: HAP-02-T-067, Number 388). Online written consent was taken from all the participants before they answered the questions and confidentiality will be assured. The research was conducted in accordance with the Declaration of Helsinki.



Measures

Participants self-reported demographic, medical, weight and height information and completed validated questionnaires relating to mental health (Depression Anxiety and Stress Scale-21 [DASS-21] Arabic version) (25), PA (the International Physical Activity Questionnaire: Short Form [IPAQ-SF]) (26) and described their Sleep quantity and Sleep quality. The history of smoking cigarettes or other tobacco products was also assessed. Further assessments included financial distress during pandemic, previous infection, or exposure to people infected with COVID-19 and COVID-related stigma. Participants were also asked to measure their weight and height. All measures were assessed 16 weeks after the lockdown release except for the four lifestyle behaviors measures (smoking, PA, sitting, and sleep), which also captured pre-COVID-19 restriction information.



Mental Health

The DASS-21 is a valid and self-report questionnaire used to assess mental wellbeing. We used the validated Arabic version. It consists of three 7 Likert-scaled items for depression, anxiety, and stress each with a 0–3 ordinal scales to describe symptom severity. The participants were asked to indicate the frequency with which the specific emotion had been felt over the past week. Abnormal scores and severity ratings of depression, anxiety, and stress were mentioned elsewhere (25). Higher scores demonstrate the poorer mental health.



Physical Activity and Sitting Time

The IPAQ-SF has been found to be a reliable measure that has been validated in several countries (r = 0.67 and rho = 0.77–1.00) and it is acceptable for assessing PA across the various age groups (e.g., 18–70 years). The IPAQ-SF was used to measure the levels of PA and sitting time, and responses were measured using the November 2005 scoring protocol. The IPAQ-SF results were reported as low-, moderate-, or high-PA levels and continuous total metabolic equivalents (METs) minutes per week. Sitting times were reported as minutes per day. Changes in PA and sitting time were reported as no change, positive change, or negative change (increases or decreased) (26–28).



Sleep

Sleep quality and average hours of sleep duration per night were assessed. Five response options questions ranged from “am sleeping currently much better than usual” to “am sleeping currently much worse than usual” were used to assess sleep quality (29).



Composite Lifestyle Index

Four lifestyle behaviors were selected for inclusion in this study (i.e., physical activity, sleep, sitting, and tobacco use) and converting the raw value to an index value. Sleep, sitting, and tobacco use behaviors were dichotomized into healthy (low risk) and unhealthy (high risk) categories and scored 1 and 0, respectively. Physical activity was categorized into three risk levels. Summing the scores of the four behavior was done, and change was calculated to reflect a composite lifestyle index (CLI) change score (30). Smoking status of each participant was dichotomized into healthy category (lower-risk = 1 = non-smoker) or unhealthy smoking category (higher-risk = 0 = at least one cigarette per day for at least a month or 0 = a current smoker) (31). Daily sitting time was classified into 2 categories lower-risk (1 ≤ 8 sitting hours per day) and higher-risk categories (0 = ≥8 h per day), as these thresholds of sitting have previously been employed to demonstrate the associations between sitting time and risk of all-cause mortality (32). According to the National Sleep Foundation guidelines, the optimal amount of sleeping is 7–9 h per night for 18–64-year-olds and 7–8 h per night for over 64-year-olds. Sleeping < 7 or >8 h per night is linked to increase the risk of cardiovascular disease and all-cause mortality. Sleep duration was also dichotomized into lower-risk (1 = meeting sleep recommendations) and higher-risk (0 = less than or more than sleep recommendations) (33). Consistent with previous research, PA was categorized into 3 categories lower-risk (2 = high levels of physical activity), moderate risk (1 = moderate levels of physical activity), and higher-risk (0 = low levels of physical activity) physical activity levels (30, 34).



Statistical Analysis

Statistical analyses were performed using IBM (SPSS) Statistics Version 24.0* software programs. The descriptive statistics, such as frequencies and percentages, were used for categorical variables; means and SD or Median and range were used for continuous variables after determining the normality using Shapiro test. The rate of healthy and unhealthy dichotomies was calculated for each lifestyle behavior and the rate of the sample engaging in zero to four healthy lifestyle behaviors were also calculated. Body mass index (kg/m2) was computed based on the given weight and height and classified according to the WHO guidelines (35). Reliability was assessed using the Cronbach's Alpha test which resulted in α = 0.948 for the used questionnaire (36).

McNemar-Bowker test was conducted to test the habitual percent change before COVID-19 pandemic and after lockdown release, while Wilcoxon signed-rank test used for comparing the continuous variables. Chi-square test was used to stratify the depression, anxiety, and stress according to the composite behavior change. Three logistic regression models for each psychological distress by categorizing them as yes/no (dummy variable) were conducted to determine the significant contributors associated with depression, anxiety, and stress. For all statistical tests, a significance level was determined below 5% and quoted as two-tailed hypothesis tests.




RESULT

The characteristics of the study participants were presented in Table 1. In total, 363 people (mean age 36.26 ± 8.54 years, majority were woman, 65.6%) completed the survey. Most (n = 296, 81.5%) were married, and living in mecca (n = 253, 69.7%). Most of the participants were university educated (n = 235, 64.7%), and reported working in governmental sector (n = 222, 61.2%). Almost half of the sample reported diminish in their income (n = 186, 51.2%) and a third of the sample (n = 121, 33.3%) suffered from the financial distress during the COVID-19 pandemic. Chronic illness was reported in 21.2% of the sample. Sixteen participants (4.4%) had a history of psychiatric illness and 65 participants (17.9%) reported familial history of psychiatric diseases. Regarding the COVID-19 infection status, 17 candidates reported past infection, and more than a one-quarter (n = 100, 27.5%) were in direct contact with either infected or suspected case. Thirty-nine participants (10.7%) were suffered from the COVID-related stigma. Computing body mass index revealed that 40.2% of the participants were overweight and 33.1% of the participants were obese. By measuring the DASS 21 scales, 62.5, 83.5, and 73.3% of participants reported normal depression, stress, and anxiety, respectively; however, there is non-neglected percentage that showed a variable range of psychological distress.


Table 1. Characteristics of the study participants.
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The habitual changes before and during COVID-19 pandemic showed significant difference and their data described in detail and summed up in Tables 2, 3. The percent changes in composite health behavior score, stratified by depression, anxiety, and stress severity, are illustrated in Table 4. For depression, the composite behavior change did not significantly affect the different strata. On the other hand, stress and anxiety scales exerted a significant difference based on the composite behavior change during pandemic. The significant contributing factors of depression, stress, and anxiety were illustrated using adjusted ORs in Table 5. Participants who were highly educated [adjusted OR = 2.076, 95% CI = (1.012–4.260)], had their private business [adjusted OR = 4.345, 95% CI = (1.695–11.141)], had a history of psychiatric illness [adjusted OR = 3.183, 95% CI = (1.026–9.871)], suffered sort of financial distress [adjusted OR = 1.777, 95% CI = (1.074–2.940)] were more likely to develop depression. The striking finding that participants infected with COVID-19 showed a significant preventive indicator against the depression [adjusted OR = 0.105, 95% CI = (0.013–0.834), p < 0.05]. Participants reported high body weight (obesity, >30 kg/m2) [adjusted OR = 2.063, 95% CI = (1.133–4.122)], had a history of psychiatric illness [adjusted OR = 3.288, 95% CI = (1.084–9.970)], suffered sort of financial distress [adjusted OR = 2.745, 95% CI = (1.629–4.627)], and those reported negative composite behavior change [adjusted OR = 2.015, 95% CI = (2.176–3.453)] were more likely to develop anxiety. Men [adjusted OR = 2.770, 95% CI = (1.301–5.898)], singles [adjusted OR = 5.279, 95% CI = (2.179–12.788)], participants with a history of psychiatric illness [adjusted OR = 7.352, 95% CI = (2.155–25.077)], and those suffered from financial distress [adjusted OR = 3.929, 95% CI = (2.00–7.717)] were more likely to develop stress.


Table 2. Changes in physical activity status, routine sitting, and sleep hygiene: before pandemic vs. after lockdown release.
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Table 3. Changes in smoking habit and total composite behavior score: before pandemic vs. after lockdown release.
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Table 4. Influence of the composite health behavior percent change on the depression, anxiety and stress scales.

[image: Table 4]


Table 5. Logistic regression models to identify the significant contributing factors in psychological distress.
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DISCUSSION

In the current study, we examined the impacts of COVID-19 on lifestyle behavior before the start of the crisis, and 16 weeks after the relaxation of the measures among different regions in Saudi Arabia and studied their reflective influence on the mental health. Depression, stress, and anxiety were reported in 37.5, 26.7, and 16.5% of the participants, respectively, while the majority of the adults were free and mentally stable. This finding was coherent with the recently published Saudi Arabia studies which reported high rates of depression and anxiety related to the COVID-19 pandemic, and lockdown as well (6, 9, 14). The estimated mean scores for depression, anxiety, and stress in our study are all substantially lower than those reported in the Australian survey (29). Moreover, in a national USA study, the results revealed higher rates of psychological distresses among adults during post-lockdown period compared to earlier studies during the pandemic (11). However, numerous studies reported that at the beginning of the pandemic, a large percent reported deterioration in their mental wellbeing psychometrics and afterward during the pandemic concluded that mental health of adults improved as the pandemic persists and the estimated mean scores for depression, anxiety, and stress are mostly within the normal to mild range (13, 37). These differences may be accounted to the data collection time, study tool, discrepancy in government responses to the pandemic, and variability in the population resilience. With the spread of COVID-19, more governmental attention should be paid to its potentially harmful effects on the mental health as recommended by WHO guidelines (38).

The most important finding in our study is that all the studied lifestyle behaviors showed a significant negative change in their pattern before the pandemic and after the lockdown release, both independently and as a composite score, except for smoking. These manifested negative lifestyle changes were significantly associated with anxiety and stress, as symptom severity increased from normal to severe, so did negative changes in composite health behavior change score in contrast to the depression. As many studies significantly linked COVID-19 with developing adverse changes in health behaviors, such as general daily activity, physical activity, sleep hygiene, smoking, and alcohol use (22–24); health-promoting behavior is encouraged to strengthen the immunity against the COVID infection. There is an obvious positive change in the smoking habit, this may be attributed to the nature of COVID-19 infection as a respiratory illness, and smokers are more susceptible to respiratory tract infections. In Saudi Arabia, during pandemic and even after the lockdown release, the cafes that are designated for smoking especially shisha were closed due to the precautionary measures; this might have a positive impact on smoking habit. The pattern of moderate and heavy physical activity showed significant changes before pandemic and after lockdown, although the estimated total average physical activity did not significantly differ (380, 320 min/week, respectively). This is coherent to the recent Australian Survey, showing that Australians aged 15 and over reported 42 min of daily activity, or 294 min/week on average (39). The reported overall decline in physical activity is likely a consequence of the closure of usual exercise venues, given that, here we presented total physical activity, not moderate or moderate-to-vigorous activity. For the sleep hygiene, there is an increase in the number of sleeping hours with a corresponding decrease in the sitting hours per day. Sleep quality showed different varieties among the respondents with about half reported there is no change. This is unsurprising given the potential for psychological distress during an unexpected global pandemic and the variability in the individual response (21). Nonetheless, given the established benefits of health-promoting activities on psychological distresses (18), national implementing strategies are needed.

While studying the causes beyond depression, anxiety, and stress among the suffering participants, logistic regression revealed that financial distress and history of psychiatric illnesses were the common significant increasing factors. Higher education, private work, and self-business were positively associated with those having depression. Surprisingly, COVID infection found as a preventive factor against depression; this hypothesis was previously discussed by Wood et al. study that proved a positive correlation between mental wellbeing and COVID building psychological resilience. Single men were found to be more prone to develop stress; these reported higher levels may be due to the fear from the pandemic consequences, especially regarding job losses and economic stress. Many research reports have highlighted the need for rapid and comprehensive responses to highlighting the mental health not only during the current pandemic, but also, this support will need to be sustained for many years to overcome the COVID-19 mental health consequences (11, 13, 40).

Negative composite lifestyle changes, obesity, as well as a history of chronic diseases positively increase the possibility of developing anxiety. High-risk individuals such as those with chronic diseases and obese may spend a great deal of time thinking and worrying about being infected, this may be a possible explanation of our results. These findings were consistent with those of a previous study in China (41). Our findings were also consistent with Antunes et al. study that concluded that diminish in physical activity with the sedentary behaviors during lockdown were associated with higher levels of anxiety during the COVID-19 pandemic (42).

There are a number of strengths in this study, such as the inclusion of an appropriate sample size, covering multiple health behaviors, and the timing of data collection relative to lockdown restrictions in Saudi Arabia. On the other hand, there are also some limitations to consider. Firstly, the collected data are self-reported which may involve recall bias. Secondly, data are based on a cross-sectional and, therefore, causality cannot be inferred. Finally, our sample was recruited conveniently and consequently generalizability to other populations needs to be confirmed. Longitudinal studies with larger sample sizes are recommended to tackle the changes over time and to assess the impact of lifestyle changes on both physical and mental wellbeing.



CONCLUSION

In conclusion, our study exerted a high prevalence of COVID-19-associated adverse psychiatric symptoms, which were reported among the Saudi Arabian adults after the lockdown release. The composite lifestyle score got worse except for smoking among our studied Saudi adults. Financial distress and history of psychiatric illnesses were common significant increasing factors. On the other hand, COVID infection is found as a preventive factor against depression. Negative composite lifestyle changes, obesity, and history of chronic diseases positively increase the possibility of developing anxiety. Effective health promotion strategies directed toward adopting and maintaining positive change in the composite health behaviors should be implemented and evaluated.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Research Ethics Committee of Taif Health Affairs, Ministry of Health, Saudi Arabia. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

NAb, AA, FA, and NAl designed the study proposal and questionnaire and collect the research data. NAb, AA, FA, NAl, and NO shared in article writing. NO analyzed the data and co-wrote the paper. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

We would like to thank residents, colleagues, and administrative staff at Taif joint Program of Preventive Medicine, Public Health Administration, Taif Health Affairs, Ministry of Health, Saudi Arabia, for their help in dissemination of our survey.



REFERENCES

 1. WHO. Coronavirus Disease (COVID-19) Weekly Epidemiological Update and Weekly Operational Update. Geneva: World Health Organization (2020). Available online at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports (accessed June 10, 2021). 

 2. Eftekhari A, Alipour M, Chodari L, Maleki Dizaj S, Ardalan M, Samiei M, et al. A comprehensive review of detection methods for SARS-CoV-2. Microorganisms. (2021) 9:232. doi: 10.3390/microorganisms9020232

 3. Cheng V, Wong S, Chuang V, So S, Chen J, Sridhar S, et al. The role of community-wide wearing of face mask for control of coronavirus disease (2019). (COVID-19) epidemic due to SARS-CoV-2. J Infect. (2020) 81:107–114. doi: 10.1016/j.jinf.2020.04.024

 4. AlNajjar NS, Attar LM, Farahat FM, AlThaqafi A. Psychobehavioural responses to the (2014). Middle East respiratory syndrome-novel corona virus (MERS CoV) among adults in two shopping malls in Jeddah, western Saudi Arabia. East Mediterr Health J. (2017) 22:817–23. doi: 10.26719/2016.22.11.817

 5. Wu T, Jia X, Shi H, Niu J, Yin X, Xie J, et al. Prevalence of mental health problems during the COVID-19 pandemic: a systematic review and meta-analysis. J Affect Disord. (2021) 281:91–8. doi: 10.1016/j.jad.2020.11.117

 6. Shatla M, Khafagy A, Bulkhi A, Aljahdali I. Public concerns and mental health changes related to the COVID-19 pandemic lockdown in Saudi Arabia. Clin Lab. (2020) 66. doi: 10.7754/Clin.Lab.2020.200614

 7. Czeisler MÉ, Lane RI, Petrosky E. Mental health, substance use, and suicidal ideation during the COVID-19 pandemic - United States, June 24–30, (2020). MMWR Morb Mortal Wkly Rep. (2020) 69:1049–5. doi: 10.15585/mmwr.mm6932a1

 8. Wang C, Pan R, Wan X, Tan Y, Xu L Ho, et al. Immediate psychological responses and associated factors during the initial stage of the (2019). Coronavirus Disease (COVID-19) epidemic among the general population in China. Int J Environ Res Public Health. (2020) 17:1729. doi: 10.3390/ijerph17051729

 9. Alkhamees AA, Alrashed SA, Alzunaydi AA, Almohimeed AS, Aljohani MS. The psychological impact of COVID-19 pandemic on the general population of Saudi Arabia. Compr Psychiatry. (2020) 102:152192. doi: 10.1016/j.comppsych.2020.152192

 10. Jahanshahi A, Dinani M, Madavani A, Li J, Zhang S. The distress of Iranian adults during the Covid-19 pandemic – more distressed than the Chinese and with different predictors. Brain Behav Immun. (2020) 87:124–5. doi: 10.1016/j.bbi.2020.04.081

 11. Khubchandani J, Sharma S, Webb FJ, Wiblishauser MJ, Bowman SL. Post-lockdown depression and anxiety in the USA during the COVID-19 pandemic. J Public Health. (2021) 43:246–23. doi: 10.1093/pubmed/fdaa250

 12. Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-19 pandemic on mental health in the general population: a systematic review. J Affect Disord. (2020) 277:55–64. doi: 10.1016/j.jad.2020.08.001

 13. Picó-Pérez M, Ferreira S, Couto B, Raposo-Lima C, Machado-Sousa M, Morgado P. Sociodemographic and lifestyle predictors of mental health adaptability during COVID-19 compulsory confinement: a longitudinal study in the Portuguese population. J Affect Disord. (2021) 295:797–803 doi: 10.1016/j.jad.2021.08.150

 14. Elhessewi GMS, Almoayad F, Mahboub S. Psychological distress and its risk factors during COVID-19 pandemic in Saudi Arabia: a cross-sectional study. Middle East Curr Psychiatry. (2021) 28:7. doi: 10.1186/s43045-021-00089-6

 15. Prendergast KB, Schofield GM, Mackay LM. Associations between lifestyle behaviours and optimal wellbeing in a diverse sample of New Zealand adults. BMC Public Health. (2016) 16:62. doi: 10.1186/s12889-016-2755-0

 16. Kilani HA, Bataineh MF, Al-Nawayseh A, Atiyat K, Obeid O, Abu-Hilal MM, et al. Healthy lifestyle behaviors are major predictors of mental wellbeing during COVID-19 pandemic confinement: a study on adult Arabs in higher educational institutions. PLoS ONE. (2020) 15:e0243524. doi: 10.1371/journal.pone.0243524

 17. Ammar A, Trabelsi K, Brach M, Chtourou H, Boukhris O, Masmoudi L. "Effects of home confinement on mental health and lifestyle behaviours during the COVID-19 outbreak: insights from the ECLB-COVID19 multicentre study. Biol Sport. (2021) 38:9–21. doi: 10.5114/biolsport.2020.96857

 18. Rodriguez-Ayllon M, Cadenas-Sánchez C, Estévez-López F, Muñoz NE, Mora-Gonzalez J, Migueles H, et al. Role of physical activity and sedentary behavior in the mental health of preschoolers, children and adolescents: a systematic review and meta-analysis. Sports Med. (2019) 49:1383–410. doi: 10.1007/s40279-019-01099-5

 19. Ashdown-Franks G, Sabiston CM, Stubbs B. The evidence for physical activity in the management of major mental illnesses: a concise overview to inform busy clinicians' practice and guide policy. Curr Opin Psychiatry. (2019) 32:375–80. doi: 10.1097/YCO.0000000000000526

 20. Cellini N, Canale N, Mioni G, Costa S. Changes in sleep pattern, sense of time, and digital media use during COVID-19 lockdown in Italy. J Sleep Res. (2020) 29:e13074. doi: 10.1111/jsr.13074

 21. Irwin MR, Opp MR. Sleep health: reciprocal regulation of sleep and innate immunity. Neuropsychopharmacol. (2017) 42:129–55. doi: 10.1038/npp.2016.148

 22. Conry MC, Morgan K, Curry P. The clustering of health behaviours in Ireland and their relationship with mental health, self-rated health and quality of life. BMC Public Health. (2011) 11:692. doi: 10.1186/1471-2458-11-692

 23. Meng L, Maskarinec G, Lee J, Kolonel LN. Lifestyle factors and chronic diseases: application of a composite risk index. Prev Med. (1999) 29:296–304. doi: 10.1006/pmed.1999.0538

 24. Alzahrani SG, Watt RG, Sheiham A, Aresu M, Tsakos G, et al. Patterns of clustering of six health-compromising behaviours in Saudi adolescents. BMC Public Health. (2014) 14:1215. doi: 10.1186/1471-2458-14-1215

 25. Henry J, Crawford J. The short-form version of the Depression Anxiety Stress Scales (DASS-21): construct validity and normative data in a large non-clinical sample. Br J Clin Psychol. (2005) 44:227–39. doi: 10.1348/014466505X29657

 26. The International Physical Activity Questionnaire Available Available from: Guidelines for Data Processing and Analysis of the International Physical Activity (IPAQ) 2005. Available online at: http://www.ipaq.ki.se (accessed June 10, 2021). 

 27. Moussa M, Lovibond P, Laube R, Megahead H. Psychometric properties of an arabic version of the depression anxiety stress scales (DASS). Res Soc Work Pract. (2016) 27:375–86. doi: 10.1177/1049731516662916

 28. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. (2011) 35:1381–95. doi: 10.1249/01.MSS.0000078924.61453.FB

 29. Stanton R, To QG, Khalesi S, Williams SL, Alley SJ, Thwaite TL, et al. Depression, anxiety and stress during COVID-19: associations with changes in physical activity, sleep, tobacco and alcohol use in australian adults. Int J Environ Res Public Health. (2020) 17:4065. doi: 10.3390/ijerph17114065

 30. McAloney K, Graham H, Law C, Platt L. A scoping review of statistical approaches to the analysis of multiple health-related behaviours. Prev Med. (2013) 56:365–71. doi: 10.1016/j.ypmed.2013.03.002

 31. Haapasalo V, de Vries H, Vandelanotte C, Rosenkranz RR, Duncan MJ. Cross-sectional associations between multiple lifestyle behaviours and excellent well-being in Australian adults. Prev Med. (2018) 116:119–25. doi: 10.1016/j.ypmed.2018.09.003

 32. van der Ploeg HP, Chey T, Korda RJ, Banks E, Bauman A. Sitting time and all-cause mortality risk in 222 497 Australian adults. Arch Intern Med. (2012) 172:494–500. doi: 10.1001/archinternmed.2011.2174

 33. Hirshkowitz M, Whiton K, Albert S, Alessi C, Bruni O, DonCarlos L, et al. national sleep foundation's updated sleep duration recommendations: final report. Sleep Health. (2015) 1:233–43. doi: 10.1016/j.sleh.2015.10.004

 34. Duncan MJ, Kline CE, Vandelanotte C, Sargent C, Rogers NL, Di Milia L. Cross-Sectional associations between multiple lifestyle behaviors and health-related quality of life in the 10,000 steps cohort. PLoS ONE. (2014) 9:e94184. doi: 10.1371/journal.pone.0094184

 35. WHO. Global Database on Body Mass Index: BMI Classification. (2015). Available online at: https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi (accessed June 10, 2020). 

 36. Tavakol M, Dennick R. Making sense of cronbach's alpha. Int J Med Educ. (2011) 2:53–5. doi: 10.5116/ijme.4dfb.8dfd

 37. Zen M, Shields-Zeeman L, Kleinjan M, Kroon H, van der Roest H, Bolier L. et al. The bittersweet effects of COVID-19 on mental health: results of an online survey among a sample of the dutch population five weeks after relaxation of lockdown restrictions. Int J Environ Res Public Health. (2020) 17:9073. doi: 10.3390/ijerph17239073

 38. Stankovska G, Memedi I, Dimitrovski D. Coronavirus Covid-19 disease, mental health and psychosocial support. Society Register. (2020) 4:33–48. doi: 10.14746/sr.2020.4.2.03 

 39. Vandelanotte C, Duncan M, Stanton R, Rosenkranz R, Caperchione C, Rebar A., et al. Validity and responsiveness to change of the Active Australia survey according to gender, age, BMI, education, and physical activity level and awareness. BMC Public Health. (2019) 19:407. doi: 10.1186/s12889-019-6717-1

 40. Wood A, Joseph S. The absence of positive psychological (eudemonic) well-being as a risk factor for depression: a ten-year cohort study. J Affect Disord. (2010) 122:213–7. doi: 10.1016/j.jad.2009.06.032

 41. Huang Y, Zhao N. Corrigendum to generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Res. 2021:113803. doi: 10.1101/2020.02.19.20025395

 42. Antunes R, Frontini R, Amaro N, Salvador R, Matos R, Morouco P, et al. Exploring lifestyle habits, physical activity, anxiety and basic psychological needs in a sample of portuguese adults during COVID-19. Int J Environ Res Public Health. (2020) 17:4360. doi: 10.3390/ijerph17124360

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Abd El-Fatah, Alshehri, Alsulami, Alasmari and Osman. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-728117-t005.jpg
Variables B Adjusted 95% Cl for AOR p-value

OR
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Depression Education
University 0.730 2076 1.012 4260 0.046"
Secondary school or lower 0.227 1.254 0.488 3222 0.638
Occupation
Private sector 1.469 4345 1.695 11.141 0.002*
Freslancer 1502 4583 0.750 28015 0099
Student 0.103 1.109 0364 3381 0856
Unemployed or retired 0.433 1542 0.806 2047 0.191
Psychiatric lliness 1.158 3.183 1.026 9871 0.045"
Financial distress 0575 1777 1.074 2940 0.025*
COVID Infection ~2.256 0.105 0013 0834 0083
Anxiety BMI categories
Underweight 0.724 5.887 0648 53311 0.115
Overweight 0609 1839 0931 3633 0079
Obese 1771 2063 1.133 4122 0.04*
Psychiatric lliness 1.190 3283 1.084 997 0.035"
History of chronic diseases. 0372 1.45 0.806 2609 0215
Financial distress 1.010 2745 1.629 4627 <0001
Composite Change
Positive Change -0.236 0.790 0.349 1.787 0.571
Negative Change 2701 2015 2176 3453 0011*
Stress Sex
Male 1.019 2770 1.301 5808 0.008"
Marital status
Single 1.664 5.279 2179 12.788 < 0.001"
Divorced 0.194 1214 0.138 10.655 0.861
Psychiatric lliness 1.995 7.352 2.155 25.077 0.001*
Financial distress 1.368 3929 2.00 7.7 <0.001*

Depression as dependent variable; X2 = 58.594; p < 0.001"; Nagekerke R = 0.203; Significant predictors in the model: Education (Reference: Higher education), Occupation
(Reference: Governmental Sector), Psychiatric liness/ Financial Distress/ COVID Infection (Reference: No).

Anxiety as dependent variable; X2 = 38.518; p < 0.001"; Nagelkerke R2 = 0.147; Significant predictors in the model: BMI categories (Reference: normal weight), History of chronic
diseases/ Psychiatric llness/ Financial Distress/ Composite Change (Reference: Noj.

Stress s dependent variable; X2 = 68.024; p < 0.001"; Negelkerke R = 0.289; Significant predictors in the model: Sex (Reference: Femele), Merital Status (Reference: Married),
Psychiatric liness/ Financial Distress (Reference: No).
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Before pandemic After lockdown Habitual changes P
number (%) release
(n=363) number (%) (n = 363)

Smoking Habit:

Non-smoking or Ex-smoking 267 (73.6%)" 275 (75.8%)" Decrease in the no of smokers with 0.001*
reported 8 cases as Ex-smoker (8:3% of
smokers (All were smoking shishal)

Smoking 96 (26.4%)" 88 (24.2%)"
*Smoking rate/day

- Cigarettes only: 39(10.7%) 45 (12.4%) Negative change in the total number 0276
Less than 5 times. 11 (3.08%) 14 (3.8%) 3 cases (7.7 %) showed a decrease in

5-10 times 7 (1.9%) 9(2.4%) smoking rate (Negative Change)

11-19 times. 17 (4.6%) 20(5.5 %) While 5 cases (12.8 %) showed an

20 times and more 4(1.1%) 2(0.55%) increase in the smoking rate

-Electronic Cigarettes: 7(1.9%) 7 (1.9%) No change in the total number, but 1 NA
Less than 5 times 2(0.55%) 2(0.55%) case (0.25%) showed an increase in

5-10 times 2(0.55%) 1(0.25%) the smoking rate (Negative Change)

11-19 times 1(0.25%) 2(0.55%)

20 times and more 2(0.55%) 2(0.55%)

-Shisha only: 31(8.5%) 23(6.3%) Change in the total number; 0.007*
Less than 5 times. 28 (7.7%) 16 (4.4%) 8 cases became ex-smokers

5-10 times 0(0.00%) 3(0.83%) (Positive Change)

11-19 times. 3(0.83%) 1(0.27%)

20 times and more 0(0.00%) 3(0.83%)

-Tnbak: 4(1.1%) 4(1.1%) No Change NA
Less than 5 times 0(0.00%) 0(0.00%)

5-10 times. 4(1.1%) 4(1.1%)

11-19 times 0(0.00%) 0(0.00%)

20 times and more 0(0.00%) 0(0.00%)

Both Cigarettes and Shisha 15 (4.1%) 9(2.5%) Change in the total number; 0010°
Less than 5 times 9(2.47%) 3(0.82%) 6 cases stopped shisha but

5-10 times 0(0.00%) 1(0.27%) changed to smoke cigarettes only

11-19 times 4(1.10%) 1(0.27%)

20 times and more 2(0.55%) 4(1.10%)

Composite Behavior Score

0-1 Healthy Behavior 70 (19.3%)" 118 (32.5%)" No change: 176 (48.5%) 0000%a
2-3 Healthy Behaviors 236 (65%) 213 (58.7%)" Negative change: 131 (36.1%)

4-5 Healthy Behaviors 57 (15.7%)" 32 (8.8%) Positive change: 56 (15.4%)

*Significant change before COVID-19 pandemic and After lockdown release was assessed using McNemar-Boviker test.
a*Significant change before COVID-19 pandemic and After lockdown release was assessed using McNemar-Bowker test.
NA: Not applicable to conduct the statistical test due to equal proportional distribution.

Bolded information denotes the main habitual changes.
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(n=131) (n=176) (n =56)
Depression categories:
Normal 79 (60.3%) 113 (64.29%) 35 (62.5%)
Mid 19 (14.5%) 30 (17.0%) 12 (21.4%) X2 =10.58
Moderate 23(17.6%) 22 (12.5%) 9(16.1%) 0225
Severe 0(0.0%) 3(1.7%) 0(0.0%)
Extremely Severe 10 (7.6%) 8(4.5%) 0(0.0%)
Anxiety categories:
Normal 85 (64.9%)° 135 (76.7%)° 46 (82.1%)°
Mid 25(19.1%)° 17 @7%)> 1(18%P X2 =2098
Moderate 9 (6.9%)° 11 (6.2%)° 8 (14.8%) 0.008*
Severe 3(2.3%) 423%)° 1(1.8%)°
Extremely Severe 9 (6.9%)° 9(6.4%) 0(0.0%)*
Stress categories:
Normal 108 (82.4%) 149 (84.7%) 46(82.1%)
Mid 10 (7.6%) 9(5.1%) 2(3.6%) X2 = 14.49
Moderate 1(0.8%) 9(6.1%) 3(5.4%) 0.046*
Severe 5(3.8%) 4(2.3%) 5(8.9%)
Extremely Severe 7(6.3%) 5(2.8%) 0(0.0%)

*Significant composite behavior change was assessed using Chi-square test and Superscripts 2] and [°] summaries the pairwise comparison.
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Characteristic N Percentage

(n=2363) or Mean (SD)
(Range)
Age 363 36.26 (8.54)
(20-59)
Sex
Male 125 34.4%
Female 238 65.6%
Marital status
Single 53 14.6%
Married 296 81.5%
Divorced 14 39%
Place of residence
Mecca region 253 69.7%
Riyadh region 36 99%
Eastern region 74 20.4%
Level of education
Higher education 75 20.7%
University 235 64.7%
Secondary a7 12.9%
Primary 6 1.7%
Occupation
Governmental employed 222 61.2%
Private Sector employee 28 7.7%
Freelancer 7 19%
Student 22 6.1%
Unemployed/housewife Retired 84 23.1%
Body Mass Index (Kg/m?) categories
Normal weight 9% 25.6%
Underweight 4 1.1%
Overweight 146 40.2%
Obese 120 33.1%
Income change after lockdown release
Income increased 50 13.8%
Income decreased 186 51.2%
No change 127 35.0%
Financial distress after lockdown release 121 33.3%
Chronic disease status 77 21.2%
History of psychiatic iliness 16 4.4%
Infection by COVID- 19 17 47%
DASS 21 results
Depression 136 37.5%
Anxiety o7 26.7%

Stress 60 16.5%
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Before pandemic

number (%)
(n=363)
Overall physical activity level
o Low 226 (62.3%)
* Moderate 136 (87.5%)
o High 1(03%)
Total estimated physical activity minutes per week
Median 380
(Range) (0-3,600)
Moderate physical activity / wk
None 127 (85.0%)"
One day per week 28(7.7%)
Two days per week 42 (1.6%)"
Three days per week 70 (19.3%)"
Four days per week 33(9.1%)
Five days per week 26 (7.2%)
12 (3.3%)
25 (6.9%)
Moderate physical activity / day
None 127 (36%)"
10-20 min/ day 36 (9.9%)"
>20-30 min/ day 80 (22.0%)
>80-60 min/ day 69 (19.0%)"
More than 1 1 day 51(14.0%)
Heavy physical activity / wk
None 205 (56.5%)
One day per week 73(20.1%)"
Two days per week 30(8.3%)
Three days per week 28(7.7%)"
Four days per week 11(3.0%)
Five days per week 10 (2.8%)
Six days per week 2(0.6%)
Daily 4(1.1%)
Heavy physical activity / day
None 205 (56.5%)
10-20 mirv day 56 (15.4%)"
>20-30 min/ day 37 (10.2%)"
>80-60 min/ day 50 (13.8%)
More than 1 hour/ day 15 (4.1%)
Routine sitting in the day
1-21/ day 74 (20.4%)"
3-4 h/ day 98 (27.0%)"
5-61/day 78 (21.5%)
More than 6 b/ day 113 (31.1%)"

Sleep hygiene:
A-sleep quantity

- lessthan 7h 133 (35.5%)
- 7-9h 201 (56.5%)"
- More than Oh 29 (0.0%)"

B-Sleep quality after lockdown release
Much better than usual

Better than usual

As usual

worse than usual

Much worse than usual

56 (15.4%)
55 (15.2%)
176 (48.5%)
53 (14.6%)
23(6.3%)

After lockdown

release

number (%)

231 (63.6%)
124 (34.2%)
8(2.2%)

320
(0-6,040)

99 (27.3%)"
38(105%)
82(22.6%)"
47(12.9%)"
20 (5.5%)
26 (7.2%)
15 (4.1%)
36 (9.9%)

99 (27.3%)"
62 (17.1%)"
71 (19.6%)
86(28.7%)"
45 (12.4%)

205 (56.5%)
59 (16.3%)"
24 (6.6%)
36(0.99%)"
13 (3.6%)
14 (3.9%)
6(1.7%)
6(1.7%)

205 (56.5%)
45 (12.4%)"
49 (13.5%)"
51 (14.0%)
13 (3.6%)

47 (12.9%)"
50 (13.8%)"
66 (18.2%)

200 (55.1%)"

105 (28.9%)
167 (46.0%)"
91(25.1%)"

Habitual changes

++ No of Participation in
Moderate Physical activity
No change: 198 (54.5%)"
Positive change: 91 (25.1%)"
Negative change: 74 (20.4%)"

No change: 175 (48.2%)"
Positive change: 117 (32.2%)"
Negative change: 71 (19.6%)"

Fixed participation in moderate
Physical activity

No change: 304 (83.7%)

Positive change: 46 (12.7%)
Negative change: 13 (3.6%)

No change: 320 (88.2%)
Positive change: 28 (4.1%)
Negative change: 15 (4.1%)

No change: 165 (45.5%)
Decrease in sitting hrs: 30 (8.3%)
Increase in sitting hrs: 168 (46.2%)

No change: 195 (53.7%)
Decrease in sleeping hrs: 45 (12.4%)
Increase in sleeping hrs: 123 (33.9%)

“Significant change before COVID-19 pandemic and After lockdown release was assessed using McNemar-Bowsker test.
b*Significant change before COVID-19 pandemic and After lockdown release was assessed using Wilcoxon signed rank test.

¢*Significant change before COVID-19 pandemic and After lockdown release was assessed using Chi-square test.

Bolded information denotes the main habitual changes.
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