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Background: The psychological impact that outbreaks and pandemics could inflict on healthcare workers has been widely studied; yet, little is known about the impact of the lockdown measures.

Objectives: To assess the magnitude of depression and anxiety among healthcare professionals before and after lifting of the lockdown restrictions in Saudi Arabia.

Methods: Surveys targeting healthcare workers were circulated twice: during the lockdown, and 8 weeks after lifting of lockdown. Anxiety and depressive symptoms were assessed using Generalized Anxiety Disorder (GAD-7) and Patient Health Questionnaire-9 (PHQ-9) scales.

Results: A total of 947 healthcare workers, with the mean age of (37 ± 8.9) responded to the surveys. Among these, 23–27% respondents reported clinically significant levels of anxiety and depression. Whereas, easing of the lockdown restrictions was shown to be associated with decreasing mean scores of PHQ-9 and GAD-7. The noted burden fell heavily on female workers, those with a current or a history of psychiatric disorders, suffering from chronic diseases, being in workplaces with high exposure to COVID-19 or in contact with COVID-19 patients, nurses, as well as those who were living with elderly and perceived their physical and mental health as “much worse” compared to the time before the pandemic.

Conclusion: Our findings identified several predictors for anxiety and depression at different time-points of the pandemic. Thus, priority to psychological support measures might be needed for these groups.
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INTRODUCTION

Living in the midst of one of the major public health crises has fundamentally impacted various aspects of people's lives. The novel coronavirus disease (COVID-19) was first reported to the World Health Organization (WHO) Country Office in China in December 2019 (1). Few months later, in March 2020, the WHO declared COVID-19 a pandemic (2). In Saudi Arabia, the first case of COVID-19 was confirmed on March 2, 2020. Due to the high contagiousness, rapid spread of the virus, severity of illness presentation, and lack of effective vaccine, the government of Saudi Arabia had taken rigorous unprecedented precautionary measures to curb the spread of the disease, including declaring a national level “lockdown.” On March 23, 2020, the government of Saudi Arabia enforced local lockdown for 21 days, which was later extended up to 91 days. Lockdown measures included the mandatory closure of schools, travel restrictions, limiting the movement within and between all regions of the Kingdom, suspending commercial activities, self-quarantining, and implementing partial and a full-day curfew (3). As of June 21, 2020, the lockdown was completely lifted across the Kingdom (Supplementary Figure 1).

Despite the success of this action on containing the spread of the disease, it could have had a major impact on the mental health and well-being of people. Several studies were conducted concerning the psychological impact of COVID-19 in Saudi Arabia, most of them were carried out during the time of the lockdown. Majority of these studies indicated a moderate to severe psychological impact (4–7). These findings, in a way, echo those from previous studies conducted in different parts of the world (8–10). Furthermore, the psychological impact of COVID-19 was also investigated in different sub-populations, including healthcare workers. Since, the healthcare workers were facing a huge burden from the beginning of this crisis, which was emphasized by the WHO calling for actions to prevent serious consequences (11). In addition to stress of higher risk exposure due to the direct/indirect contact with infected patients, healthcare workers were also experiencing the restricted lockdown measures, social isolation, disrupted normal life activities, media information overload and panic. All these factors could be overwhelming, leading to a wide spectrum of serious psychological consequences. Several studies revealed that the healthcare workers could have a higher tendency to develop psychological problems compared to the general population (5, 7, 12, 13). Most of these studies were conducted during the lockdown period in many countries; yet, little is known about the impact of the lockdown and the temporal distribution of mental state of healthcare workers.

This study is the first to assess the mental health outcomes and associated risk factors in healthcare workers at different stages of the pandemic in Saudi Arabia. Herein, we sought to assess the levels of anxiety and depression among healthcare workers during the time of the lockdown and after returning to “normalcy” in Saudi Arabia and to identify the factors that are associated with the worsening of these symptoms.



METHODS


Ethics Statement

The study was approved by the local Research Advisory Committee and Research Ethics Committee of King Faisal Specialist Hospital and Research Centre-Jeddah (KFSHRC-J).



Study Design, Participants, and Procedure

This is a cross-sectional, survey-based study. Healthcare workers who were working in Saudi Arabia during the time of the study were invited to fill out the online surveys. On-line consents were obtained from the participants. Participants were allowed to terminate the survey at any time they wished. Participants who were undertraining, observership, volunteering, or were outside the kingdom were excluded from the study. Since the primary outcome of the study was to examine the levels of anxiety and depression among healthcare workers during and after lifting of the lockdown in Saudi Arabia, the survey was distributed at two time points. The first survey was circulated in May 2020. During this period, the total confirmed cases of COVID-19 exceeded 86,000 in Saudi Arabia; therefore, in order to tackle the rapid rise of cases, a nationwide lockdown (between 11 and 24-h) was implemented. The second survey was circulated in August 2020, 8 weeks after lifting of the lockdown restrictions and returning to “normalcy” in all cities around the kingdom (Supplementary Figure 1).

Surveys were distributed using social media platforms, internal e-mails, and/or e-mails by the Saudi Commission for Health Specialties (SCFHS) to a randomly selected group of registered practitioners together with a snowball recruiting technique. This allowed us to obtain an adequate sample from different regions in a wide variety of health specialties. The self-administered surveys took 10 min to complete and were available in Arabic and English languages.



Measurements

The surveys included basic sociodemographic information including the participant's age, gender, marital status, income, nationality, education level and work status. Information regarding their direct exposure to COVID-19 patients, working in a COVID-19 designated site, being COVID-19 positive themselves or having a family member who is/was diagnosed with COVID-19 were also collected. Participants were also asked whether they were diagnosed for psychiatric disorders and/or chronic diseases in addition to their perception regarding their physical and mental health status compared to the time before the outbreak.

Anxiety and depressive symptoms were assessed via Generalized Anxiety Disorder (GAD-7) and Patient Health Questionnaire-9 (PHQ-9) scales; respectively. GAD-7 is a seven-item questionnaire and is most frequently used to measure, diagnose, and assess the severity of generalized anxiety disorder (GAD). The total scores—ranged from 0 to 21 - are interpreted as follows: no or minimal (0–4), mild (5–9), moderate (10–14), and severe (15–21) anxiety (14). PHQ-9 is a nine-item scale that is most commonly used for screening and diagnosing depression. PHQ-9 total scores—range from 0 to 27 - are interpreted as follows: normal (0–4), mild (5–9), moderate (10–14), moderately severe (15–19), and severe (20–27) depression (15). The threshold score of 10 for both scales has been shown to be a reasonable cutoff point for identifying cases of GAD and major depression (16, 17). Participants who had scores greater than the cutoff threshold were characterized as having severe symptoms.



Statistical Analysis

Data analysis was performed using R Studio software; R Core Team (2019), R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. URL http://www.R-project.org/. We used the mean, standard deviation and range to describe numeric variables, proportions and odds ratio to describe categorical variables. We also used student t-test, ANOVA and chi-Square interferential statistical analysis. Furthermore, we constructed multiple linear regression analysis models to predict the change in anxiety and depression scale through the different stages of lockdown, using GAD-7 and PHQ-9 scores as the dependent variables for each model separately, and phases of lock down as the independent variables. The 95% confidence interval was determined, and the p-values were interpreted according to the American Statistical Association guidelines (18).




RESULTS


Demographic Characteristics

A total of 947 healthcare workers who responded to two independent surveys were included in the analysis. The majority of the participants were females (53.3%), aged between 20 and 70 years (37 ± 8.9), living in Jeddah (37%), followed by Riyadh (20%) (Supplementary Figure 2), earning between 10,000 and 29,999 SAR/month (61.5%), married (66.5%), and had a tertiary level of education (80.6%). Saudi nationals accounted for 78 % of the participants. Three hundred and seventy-eight of the participants were allied healthcare professionals (AHPs) (39.8%), 192 nurses (20.2%), 171 physicians (18%), 113 medical trainees (12%), 46 dentists (4.8%), and 47 pharmacists (5%). Among these participants, 246 (25.9%) reported working in high-risk areas (i.e., working in emergency rooms, intensive care units, and/or isolation wards). A total of 359 participants (40%) reported to have direct contact with COVID-19 cases during the study, but only 49 participants (5%) were diagnosed with COVID-19. About one fourth of the participants (n = 250) reported living with elderly. Sixty-nine participants (7%) reported a current or a pre-existing psychiatric diagnosis, including anxiety and depression, and 21.6% reported to have a chronic disease.

The demographic characteristics of the responders of each survey are shown in Table 1. Out of the 947 healthcare workers who participated in the study, 553 had responded to the first survey (during the lockdown) and 392 had responded to the second survey (after lifting the lockdown). The majority of the responders to the first and the second surveys were females (53.5% and 53.6%; respectively, p = 0.9), did not report a current or a pre-existing psychiatric diagnosis (93 % and 92.2%, p = 0.64) or chronic diseases (59.2% and 40.8%, p = 0.96). However, non-Saudis composed 38% of the responders to the second survey and only 9.6% in the first survey (p < 0.001). The marital status of the responders to the first and the second surveys was also different where 33% of the first-survey responders were married and 62.9% were single compared to 23.5 and 71.9%; respectively, among the second-survey responders (p = 0.006). Further, rate of positive COVID-19 infection was higher among the second-survey responders (8.41%).


Table 1. Demographic and clinical characteristics of the participants.
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Prevalence of Anxiety and Depression

The prevalence of severe anxiety, defined by GAD-7 total score of ≥ 10, among the entire study participants was 23.3%. The proportions of mild, moderate, and severe anxiety during the lockdown were 49.7, 40.9, and 9.4%; respectively, compared to the proportion after lifting of the lockdown 62.5, 21.2, and 16.3% (χ2 = 43.2, df = 1, p < 0.001). Sever anxiety (i.e., with threshold score of 10 or more) was more prevalent during the lockdown compared to the period when lockdown was lifted (25.9 vs. 19.6%, p = 0.02).

The prevalence of severe depression, defined by PHQ-9 total score of ≥ 10, was 27%. The proportions of minimal, mild, moderate, moderately severe, and severe depression were 38, 33.3, 13.9, 9.2, and 5.6% respectively, compared to the proportion after lifting of the lockdown 51.3, 24.8, 12.4, 5.6, and 5.9% (χ2 = 16.4, df = 4, p = 0.002). There was no difference in the distribution of severe depression (i.e., with threshold score of 10 or more) during and after lockdown (28.6 vs. 23.8%, p = 0.13).



Association Between Demographic Characteristics and Levels of Anxiety & Depression

The average GAD-7 score across the participants during the two phases of the study was (6 ± 5.3); yet it was significantly higher during the lockdown (6.7 ± 5.4 vs. 5.1 ± 5.3, p < 0.001, 95% CI; 0.8, 2.2). These scores tended to be influenced by the participants' demographic characteristics. Table 2 summarizes the change in GAD-7 score during and after lockdown according to participants' characteristics. Women, participants with previous/current diagnosis of psychiatric disorders, working in COVID-19 designated sites, being in contact with COVID-19 patients, and those who were instructed to quarantine/isolate themselves demonstrated higher scores of GAD-7 during (p = 0.003, p = < 0.001, p = 0.005, p < 0.001, and p = 0.001) and after lockdown (p = 0.04, p < 0.001, p = 0.014, p = 0.04 and p < 0.001) respectively. Those who suffer from chronic diseases, working in high-risk areas (i.e., ER, ICU, and/or isolation wards), and those who were involved in the active screening process showed high levels of anxiety during the lockdown period (p = 0.001, p < 0.001, p < 0.001, respectively); but not after lifting of the lockdown (all p > 0.05). On the other hand, Saudi nationals and those living with elderly were more anxious after lifting of the lockdown (p < 0.001). Surprisingly, the level of anxiety did not differ significantly between those who were infected with COVID-19 and those who were not in both phases (p > 0.05); nevertheless, it was higher among the ones who reported having an infected family member during and after the lockdown (p = 0.004, p = 0.057 respectively). The impact on the anxiety level has also shown to vary based on the participants' occupation during and after the lockdown (F5,549 = 3.4, p = 0.004; F5,386 = 3.58, p = 0.004, respectively). Post-hoc comparisons using Tukey HSD test indicated that during the lockdown, the mean GAD-7 score for nurses (8.22 ± 6.33) was significantly different than the mean score of physicians and AHP (p = 0.005, p = 0.018). Although the level of anxiety among nurses was reduced after lifting of the lockdown, post-hoc comparisons indicated a trend toward significant differences between nurses and physicians (p = 0.056) (Table 2). A significant difference for the GAD-7 mean score between medical trainees and physicians was observed after the lockdown (p = 0.003). In addition, healthcare workers who perceived their physical and mental health status as being “worse/much worse” in comparison to the time before the outbreak showed a higher level of anxiety compared to the ones who thought that their health status did not change or became better (Table 2).


Table 2. Summary of the overall mean GAD-7 scores according to characteristics of the participants during and after lifting of the lockdown.

[image: Table 2]

In terms of the scores during and after the lockdown for each group, an overall significant reduction was observed. For example, the total GAD-7 scores were significantly reduced for both men and women during and after the lockdown (p = 0.007, p = 0.002). A similar pattern of a consistent drop in GAD-7 score after lifting of lockdown was observed in all categories except in participants with a pre-existing/current psychiatric disorder, those who were living with elderly, and those who were infected with COVID-19 (all p > 0.05). In addition, medical trainees, dentists, and pharmacists did not show a significant change in GAD-7 scores during the two phases. It was also observed that the mean anxiety score was reduced among non-Saudis after lifting of the lockdown.

Similar analyses were performed on PHQ-9 scale (Table 3). The average PHQ-9 score across the participants during the two phases of the study was 6.9 ± 6.24; yet it was significantly higher during the lockdown (7.4 ± 6.11 vs. 6.1 ± 6.4, p = 0.002). Similarly, women participants with mental illnesses, and in contact with COVID-19 patients, who perceived their physical and mental health as “worse/much worse” were likely to demonstrate significantly higher scores on PhQ-9 during (all p < 0.001) and after lockdown (p = 0.02, p < 0.001, p = 0.002, p < 0.001) respectively. Also, PHQ-9 score was shown to differ based on the participants' occupation during and after the lockdown (F5,549 = 3.7, p = 0.002; F5,300 = 6.5, p < 0.001, respectively), where nurses and medical trainees expressed the highest scores. Post-hoc comparisons indicated that, during the lockdown, the mean PHQ-9 score for nurses was significantly different than AHP (p = 0.034) and marginally different than physicians (p = 0.056). Significant differences were also observed between medical trainees and physicians (p = 0.043) and AHP (p = 0.032). Level of depression was reduced among nurses after the lockdown but not for medical trainees.


Table 3. Summary of the overall mean PHQ-9 scores according to characteristics of the participants during and after lifting of the lockdown.
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On the contrary for GAD-7 findings, working in COVID-19 designated sites, in high-risk areas, being an active screener and having an infected family member (p = 0.034, p < 0.001, p = 0.029, p = 0.04) were associated with higher total PHQ-9 scores but only during the lockdown. Saudis and participants who were asked to isolate themselves showed higher level of depression after lifting of lockdown (p < 0.001). In terms of changes in the scores within the groups during and after the lockdown, an overall significant reduction was observed except for some groups. Similar to GAD-7 scale, the mean score for PHQ-9 also did not change significantly after lifting of the lockdown among medical trainees, dentists, pharmacists, participants with a psychiatric diagnosis or chronic diseases, the ones who were infected with COVID-19, or who were not working in high-risk areas (all p > 0.05) (Table 3). Interestingly, these findings were not observed among the surveys' respondents when the analysis was restricted to participants with severe anxiety and depression.



Predictors of Anxiety and Depression During and After Lockdown

A linear regression analysis was conducted to assess whether the sociodemographic characteristics and the variables were related to the COVID-19 outbreak and could be significant predictors for the psychological outcomes (the GAD-7 and PHQ-9 scores). The “Enter” variable selection method was chosen for the linear regression model, which included all the selected predictors. Assumptions of homoscedasticity and multicollinearity were met and all predictors in the regression model presented a tolerance of more than 0.1 and VIFs < 10. The results of the linear regression model, for GAD-7, were significant (F25,921 = 21.3, p < 0.001, R2 = 0.37, adjusted R2 = 0.35), indicating that approximately 37% of the variance in the level of anxiety could be explained by the studied factors. Lockdown status, gender, occupation, psychiatric diagnosis, chronic diseases, experiencing quarantine/self-isolation, the perceived physical and mental health status were found to be the factors to influence anxiety among healthcare workers. A significant drop in GAD-7 scores (1.2 points less, p < 0.001, 95 % CI; 0.54, 1.92) was noticed when the lockdown was lifted. Females, participants with psychiatric diagnosis and chronic diseases, nurses, participants who experienced quarantine or self-isolation, and who perceived their physical and mental health as much worse compared to the time before the pandemic showed higher level of psychological anxiety (Table 4A).


Table 4A. A. Regression coefficients for Generalized Anxiety Disorder-7 (GAD-7) as an outcome with socio-demographic and COVID-19 related variables as predictors.
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Interestingly, these predictors tend to vary based on the time of the pandemic. Gender, suffering from chronic diseases, working in high-risk areas, having an infected family member, being involved in active screening, and perceiving physical health as worse/much worse, have shown to be significant predictors for anxiety only during the time of the lockdown. On the other hand, working in COVID-19 designated sites, living with elderly, not infected with COVID-19, experiencing quarantine/isolation were significant predictors after lifting of the lockdown. Perceiving mental health status as worse/much worse was shown to be a predictor during both phases (Table 4A).

With respect to the depression scores, the results of the linear regression model were also significant (F24,836 = 28.7, p < 0.001, R2 = 0.45, adjusted R2 = 0.43), indicating that approximately 45% of the variance in the level of depression was explainable by the studied factors. Similar to GAD-7, a significant drop in PHQ-9 scores (0.94 points less, p = 0.014, 95 % CI; 0.19, 1.7) was detected when the lockdown was lifted. Further, females, participants with psychiatric diagnosis, living with elderly, being in contact with COVID-19 cases, working in high-risk areas, and the ones who perceived their physical and mental health as “worse/much worse” compared to the time before the pandemic showed higher level of psychological depression (Table 4B). Most of these predictors, i.e., gender, psychiatric diagnosis, being in contact with COVID-19 patients, and perceived physical and mental health tend to be significant regardless of the phase of the lockdown. Living with elderly and working in high-risk areas were significant predictors for depression but only during the lockdown (Table 4B).


Table 4B. B. Regression coefficients for Patient Health Questionnaire-9 (PHQ-9) as an outcome with socio-demographic and COVID-19 related variables as predictors.
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DISCUSSION

The current study sought to measure the magnitude of depression and anxiety during and after the lockdown restrictions among healthcare professionals across different healthcare settings in Saudi Arabia. It also examined whether some individuals could be more adversely affected by the COVID-19 pandemic than others by looking at the association between different demographic characteristics and the psychological impact.

We observed a prevalence of significant depression and anxiety (27 and 23% respectively) among healthcare professionals. This is in line with a recent systematic review (19) which reported prevalence rates of 12.1–55.89% for depression and 24.1–67.55% for anxiety. For the regional comparison, the reported prevalence rates of depression and anxiety among healthcare professionals in Saudi Arabia ranged between 55.2 and 69% for depression and 31.5–58.9% for anxiety (20–24). The different methods used in various studies can explain the higher prevalence rates observed compared to the current study. Explanation of these high rates also include not accounting for the period after easing of the lockdown restrictions and assessing depression and anxiety during the first few months of the pandemic.

Across both periods of the lockdown, higher levels of depression and anxiety were found in women, who were at a greater risk of infection due to working in COVID-19 designated sites or in contact with COVID-19 patients, or working in high-risk places (ER, ICU, and/or isolated wards), had a current or a previous history of psychiatric disorder, were living with elderly and the ones who were instructed to quarantine/isolate themselves. Similar to our results, systematic reviews (19, 25, 26) and a meta-analysis (27) revealed higher depression and anxiety levels among female healthcare professionals and ones working in the areas with high rates of COVID-19 cases.

We noticed that the depression and anxiety levels were higher in medical trainees and nurses compared to other specialties. Nurses have consistently shown higher rates of depression and anxiety in systematic reviews, although medical trainees were not specifically targeted in the systematic reviews (19, 25, 26). Given the challenges faced by medical trainees during the pandemic such as limited patient contacts, non-campus activities, online assessment and exams, and restricted clinical rotations, significant stress and burnout were reported (28–30). In fact, longer professional experience has been reported as potentially protective factor to develop psychopathological distress in healthcare workers (31).

We did not detect significant differences between those who were infected with the virus and those who were not. On the contrary, the ones with family members who had been diagnosed with COVID-19 were more vulnerable to anxiety and depressive symptoms, owing to greater family burden and psychological impact. The concern of carrying the virus home and passing the infection to the family was shown to be an important stress-triggering factor among healthcare workers (32).

Healthcare workers who were asked to isolate themselves for showing mild symptoms or had close contact with infected persons, also showed higher levels of anxiety and depression. Those who experienced self-isolation could fear more from being infected and worry about the health risks to their own family. This anticipation shows that much of the psychological toll was already being experienced.

The mental health of people with underlying chronic diseases has been shown to be deteriorated, which could be due to the fact that they are at a heightened risk for severe COVID-19 symptoms and increased risk of contracting the disease (33). Similarly, those with current or pre-existing psychiatric conditions also have elevated levels on both scales; which is consistent with previous studies (13). Although several factors have been shown to aggravate the psychological burden among healthcare workers, they do not seem to play a role among the severe cases. Yet, due to the small number of participants in some of the sub-groups, these results should be dealt with caution and need to be replicated in a larger sample.

Whether during the COVID-19 pandemic or before it, the prevalence of depression, anxiety and burnout has been consistently shown to be common among healthcare providers (34–36). However, the impact of the pandemic has made this worse for the healthcare professionals (37, 38). While the healthcare professionals already face the challenges of exposure risk to infection, role conflict (the professional and the family), demanding and changing work environment, uncertainty of the pandemic progress, isolation, and quarantine, the lockdown restrictions added further burden (37, 39). Mediated by social isolation, the sense of loneliness and its negative emotions can be aggravated (40, 41). This may lead to a downward vicious cycle of psychological events impacting negatively on the individual mental health including increased risk of suicide (42). On the other hand, easing the lockdown restrictions might result in improving the mental health. In the current study, we found a significant drop in the mean score of both PHQ-9 and GAD-7 after lifting of the lockdown restrictions among the healthcare workers when excluding those with a current or a pre-existing psychiatric disorder. A similar decrease in depression and anxiety was found both in the general population and healthcare workers in Wuhan, where the virus outbreak was first reported (1), after 2 months of easing the lockdown restrictions (43).

It is now obvious that the pandemic does not affect everyone equally. Regression analysis identified several predictors of anxiety and depression among healthcare workers in Saudi Arabia. Women, individuals with past or present psychiatric illnesses, nurses, individuals who experienced self-isolation, individuals living with elderly, those working in high-risk areas and individuals with physical and mental illness perception were negatively impacted.

Interestingly, these predictors varied between the two phases of the study which could be due to the rapidly changing and uncertain situation of the disease. During lockdown period, gender, psychiatric diagnosis and chronic diseases status, occupation, working areas, family infection, physical illness perception and mass screening were significant predictors for anxiety. Yet, after lifting of the lockdown, none of them remained significant. Mass active screening was also a significant predictor for anxiety during the lockdown only; however, after lifting the lockdown, this process became more structured and did not seem to have an independent effect on anxiety. After easing of lockdown restrictions, working in designated hospitals, living with elderly, and self-isolation were identified as significant predictors. In addition, participants' positive infection status and positive physical health perception could have a protective effect against anxiety. These results highlight the importance of studying the psychological impact while accounting for the phase of the pandemic. The impact as well as the people who might be negatively affected could be changed from one phase to the other. It is worth mentioning that some symptoms could be more sensitive to these changes than others. In the present study, and on the contrary to what was observed with anxiety, predicators for depression seemed to be more consistent regardless the phase of the pandemic.

The current study has several strengths. First, it measured anxiety and depression in a representative sample with adequate sample size. Second, depression and anxiety were assessed using validated scales. Third, although the cross-sectional design of the study, the assessment was done at two periods of time, during and after easing of the lockdown restrictions. Nonetheless, the study is not without limitations. The cross-sectional design and the convenient sampling method limited the causality interpretations for the decreased depression and anxiety after easing of the lockdown restrictions. Further, recruiting participants through social media could introduce a selection bias by excluding those who don't have access to these platforms. Yet, we tried to overcome this by sending the surveys using internal emails. Also, by using the online anonymous recruitment methodology, there is possibility of the respondents completing the survey more than once, but we had used a conservative approach of removing suspected duplications. There is also a possibility that some had participated in both surveys, which could affect the results. However, it would be difficult to confirm this without having personally identifiable information of the participants. In addition, self-report instruments could introduce a systematic bias in comparison to interview-based measures; but under such restrictive measures opting for the latest is challenging. Also, the application of the lockdown restrictions was not the same across different regions of the country which could have affected the mental health of the healthcare workers differently. Not including the evaluation of posttraumatic stress and/or burnout that could represent a potential confounder for anxiety and depressive symptoms is another limitation in the current study. Psychological distress/burnout has shown to contribute to the development or the persistence of psychiatric complications in healthcare workers facing COVID-19 pandemic, particularly depressive and anxiety symptoms (44). Furthermore, despite the relatively large number of participants, they were not equally distributed between regions which could hinder the generalization of these findings due to limited representation.

In light of these findings, immediate actions need to be taken to address the psychological needs of the vulnerable groups of healthcare workers as the pandemic continues. Healthcare systems should enhance strategies to face this relevant issue in healthcare workers and longer-term strategic programs should be implemented. As the situation of the pandemic changes, the rates of anxiety, depression, and other psychological issues have to be monitored. In addition, individualized tailored interventions that take into account the characteristics and socio-demographic variables of the affected individuals could be developed.



CONCLUSION

The COVID-19 pandemic was associated with high rates of depression and anxiety among healthcare workers worldwide and in Saudi Arabia. Although several factors could have impacted the mental health state of the healthcare workers, but the ease of the lockdown restrictions was significantly associated with decreased mean scores of the PHQ-9 and GAD-7 among healthcare workers in Saudi Arabia. In addition, future studies with larger sample sizes would be preferable to track the trajectories of mental health outcomes among healthcare workers, in order to define mental health interventions and to design mental health care programs to deal with and minimize these psychological issues.
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Bold values denote statistical significance at p < 0.05. p-value® describes the statistical diference between groups within the same lockdown period (e.g., males vs. females). p-value?
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