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Background: The impact of the COVID-19 pandemic on mental health among healthcare workers has been widely reported during the initial and ongoing phases of the COVID-19 pandemic. Yet, little remains known about the mental health status of primary healthcare workers in China during the post-pandemic era.

Methods: A cross-sectional study was conducted between March 1, 2023, and May 31, 2023 in Anhui China. A total of 13,530 primary healthcare workers were recruited. Multiple logistic regression was used to identify potential factors associated with the incidence of depression and anxiety among primary healthcare workers.

Results: The prevalence of depression and anxiety among primary healthcare workers was 50.7 and 26.4%, respectively. Multiple logistic regression revealed that female gender (OR = 1.345, 95%CI = 1.222–1.479), being divorced or widowed (OR = 1.432, 95%CI = 1.128–1.817), being a nurse (OR = 1.250, 95%CI = 1.126–1.388), and working more than 8 h per day (OR = 1.710, 95%CI = 1.583–1.846) were significantly associated with depression. A higher risk of anxiety among primary healthcare workers was associated with female gender (OR = 1.338, 95%CI = 1.198–1.494), being divorced or widowed (OR = 1.373, 95%CI = 1.056–1.770), being a nurse (OR = 1.139, 95%CI = 1.013–1.282), and working more than 8 h per day (OR = 1.638, 95%CI = 1.497–1.794). Better monthly income, more than 21 years of working experience and without experience of workplace violence were protective factors against depression and anxiety during the post-pandemic era.

Conclusion: Depressive symptoms are more common among primary healthcare workers in China during the post-pandemic era. Female gender, being divorced or widowed, being a nurse, working years, working seniority, monthly income, and experience of workplace violence were identified as associated factors. Targeted intervention is needed when developing strategies to reduce depression and improve primary healthcare workers’ wellness and mental health.
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Introduction

The COVID-19 pandemic has created a significant global challenge, and the impact of the pandemic on public health has been widely reported (1–6). Many individuals are experiencing increased levels of depression, anxiety, stress, insomnia, post-traumatic stress, fear, and burnout during the initial and ongoing phases of the COVID-19 pandemic (7–13). Previous studies on this topic focused on the acute effects of the COVID-19 pandemic on psychological symptoms among the general population (anxiety: 25.6%, depression: 23.1%) (14) and healthcare workers (anxiety: 36.2%, depression: 50.4%) (15) in different countries. A large-scale study revealed that during the first wave of the COVID-19 pandemic, 33.0 and 46.6% of the general public living in Wuhan China (the city experiencing the most severe COVID-19 outbreak), experienced anxiety and depressive symptoms (16). A systematic review and meta-analysis to estimate the prevalence of depression and anxiety related to COVID-19 among affected general populations were 15.97 and 15.15%, respectively (17), while a meta-analysis included 401 studies, representing 458,754 healthcare workers across 58 countries suggested that the prevalence of depression was 28.5%, anxiety was 28.7%, and insomnia was 24.4% (18). It can be seen that the epidemic has had a huge impact on the whole population, especially healthcare workers (13, 19).

Mental health symptoms of healthcare workers have become a significant public problem in the healthcare system during the COVID-19 pandemic (20–22). Healthcare workers have concerns about the risk of COVID-19, inadequate personal protective equipment, excessive workload, workplace violence, and many more easily experience mental health disturbances (23). Depression, particularly anxiety, increased in healthcare workers from the beginning to the COVID-19 pandemic peak (24). Martín-del-Campo F et al. found that the severity of anxiety increased immediately after the onset of the COVID-19 pandemic, and then decreased over time (25), while posttraumatic stress symptoms of healthcare workers increased over time during the COVID-19 pandemic (20). Depressive symptoms may persist well after the pandemic, and such problems are often precursors of psychiatric disorders. Healthcare workers who develop depressive disorder during COVID-19 may be at greater risk for long-term adverse outcomes. Therefore, it is important to investigate the impact of the long-term effects of the COVID-19 pandemic on the mental health status of healthcare workers.

In China, primary healthcare workers play a vital role as the “first line of defense” in protecting public life and health. They have to deal with pre-screening, referrals, public awareness of the epidemic, and also ensure that basic health services are available for other diseases. The physical and psychological burden on primary healthcare workers has significantly increased (26, 27). In addition to the unreasonable allocation of medical resources, primary healthcare workers have faced increased workplace violence during the COVID-19 pandemic (28, 29). To the best of our knowledge, most existing studies have focused on frontline healthcare workers in COVID-19 designated hospitals (30, 31), while overlooking primary health workers involved in epidemic prevention and control in primary hospitals. We have very limited information regarding the changes in the psychological well-being of these primary health workers after China lifted its social blockade and epidemic control measures on January 8, 2023. Moreover, psychiatric symptoms among healthcare workers can persist long after a pandemic, often serving as a precursor to mental illness and potentially leading to long-term adverse outcomes. Paying attention to the mental health status of primary health workers in the post-pandemic era is important for implementing targeted intervention measures. Therefore, it is of great significance to investigate the mental health status in the post-pandemic era.



Methods


Study design, setting, and participants

To investigate depression and anxiety among primary healthcare workers and identify associated factors during the post-pandemic era, an online survey was conducted among primary healthcare workers working in Anhui China. This cross-sectional study utilized the random whole cluster sampling method and was active between March 1, 2023, and May 31, 2023. This timeframe coincided with the lifting of societal lockdown in China. There are 138 county hospitals in 59 counties of Anhui Province. Firstly, 25 counties were randomly selected from the 59 counties of Anhui Province, and then one county hospital was randomly selected from each of the 25 counties to participate in the survey. The study targeted the 25 county hospitals in Anhui Province, and primary healthcare workers from these hospitals were invited to participate in the survey. Finally, the study targeted the 25 county hospitals in Anhui Province, and primary healthcare workers from these hospitals were invited to participate in the survey. All participants read and agreed to the informed consent form before the survey, which stated the importance, objectives, voluntariness, and confidentiality principles of the survey. Before volunteers filled out the online questionnaires via mobile phone or computer, they were informed that they had the right to withdraw at any time. To achieve the most honest answers, three pairs of the same questions were set in the questionnaire. Questionnaires with inconsistent responses were excluded, as well as questionnaires with a response time of less than 45 s and questionnaires with missing questions. Finally, a total of 12,764 primary healthcare workers (n = 13,530) were included in the statistical analyses, and the valid response rate was 94.3%.

In this cross-sectional study, socio-demographic characteristics (gender, age, educational level, marital status), work-related variables (technical post title, profession, monthly income, work seniority, daily work hours, experience of workplace violence), and mental health variables (depression and anxiety) were collected using this online questionnaire. The Patient Health Questionnaire (PHQ-9) was used to investigate the depressive symptoms of primary healthcare workers, and the 7-item Generalized Anxiety Disorder Scale (GAD-7) was used to investigate their anxiety. The research protocol was approved by the Ethics Committee of Chaohu Hospital of Anhui Medical University.



Questionnaire

Anxiety symptoms were measured using clinically validated scales for GAD-7, which evaluate the frequency of anxiety symptoms over the past 2 weeks (32, 33). The total score ranges from 0 to 21, with a high score indicating a greater severity of anxiety. The presence of anxiety was defined as a GAD-7 score ≥ 5, with scores of 5–9 indicating mild anxiety symptoms, scores of 10–14 indicating moderate anxiety symptoms, and scores of ≥15 indicating severe anxiety symptoms. The Chinese GAD-7 scale has been widely used in previous studies. The Cronbach’s α coefficient for this study was 0.942.

PHQ-9, which provides a reliable and valid measure for depressive symptoms over the past 2 weeks, has been used in different settings (27, 34, 35). It consists of 9 items, and each item is answered on a 4-point Likert-type scale, with scores ranging from 0 (“never”) to 3 (“nearly every day”). The PHQ-9 total score ranges from 0 to 27, and a higher total score indicates greater severity of depression. A total score of ≥5 represents the presence of depressive symptoms, with scores of 5–9 indicating mild depression, scores of 10–14 indicating moderate depression, scores of 15–20 indicating moderate to severe depression, and scores of ≥20 indicating severe depression. The Cronbach’s alpha of the PHQ-9 in our study was 0.909, which demonstrates good reliability.



Statistical analysis

Statistical analysis was performed with IBM SPSS Statistics version 25.0. The sample distribution was conducted using frequency for categorical variables and mean ± standard deviation for continuous variables. For the statistical analysis, the Chi-square test was utilized to assess variables that were not in a normal distribution. The independent correlates of depression and anxiety were examined through multiple logistic regressions, with the symptoms of depression or anxiety as the dependent variables (yes, no). Gender (male and female), educational level (associate degree, bachelor degree, and master degree or more), marital status (single, married, and divorced/widowed), technical post title (junior title, intermediate grade, and senior title), profession (doctor, nurse, and medical technicians), income (≤ 3,000 RMB, 3001–8,000 RMB, ≥8,001 RMB), work seniority (≤10 years, 11–20 years, ≥21 years), daily work hours (≤8 h, >8 h), and experience of workplace violence(yes, no) were entered as the independent variables. The level of statistical significance was set at p-values of 0.05 (two-tailed).




Results


Socio-demographic characteristics of primary healthcare workers in China

The socio-demographic characteristics of Chinese primary healthcare workers were shown in Table 1. The mean age of participants was 37.2 years old. 8,829 participants (69.2%) were female, 6,029 (47.2%) were under the age of 34, and 10,217 (80.0%) were married. 7,530 (59.0%) participants had a bachelor degree or more, 6,952 (54.5%) had a junior title. 4,072 participants (31.9%) were doctors, 5,717 (44.8%) were nurses, and 2,975 (23.3%) were medical technicians. Additionally, 8,245 participants (64.6%) reported working more than 8 h per day. Of all the participants, 8,442 (66.1%) had no experience of workplace violence.



TABLE 1 Socio-demographic characteristics of primary healthcare workers (n = 12,764).
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6,466 primary healthcare workers (50.7%) were classified as having depressive symptoms (a score of PHQ-9 ≥ 5), and 3,367 primary healthcare workers (26.4%) were classified as having anxiety symptoms (a score of GAD-7 ≥ 5). Significant differences were found between primary healthcare workers with and without depression and anxiety symptoms in relation to the demographic variables as shown in Table 1.



Prevalence of depression and anxiety among primary healthcare workers

More than two-thirds (72.2%) of primary healthcare workers with depression were female, and 73.3% of primary healthcare workers with anxiety were female. The prevalence of depression in primary healthcare workers was 50.7%, and there was a significant gender difference (45.6% in males and 52.9% in females, p < 0.001). The prevalence of anxiety in primary healthcare workers was 26.4%, and there was a significant gender difference (22.8% in males and 28.0% in females, p < 0.001). Compared to those with bachelor degree or more (depression: bachelor degree 52.3%, master degree or more 51.4%; anxiety: bachelor degree 28.2%, master degree or more 28.2%), those with an associate degree (depression: 48.3%; anxiety: 23.7%) had significantly lower rates of depression and anxiety (both p < 0.001). The incidence of depression in primary healthcare workers who were divorced/widowed was higher than those who were married or single (p < 0.01). The incidence of anxiety in primary healthcare workers who were married was lower than those who were divorced/widowed or single (both p < 0.05). Compared to primary healthcare workers who were more than 45 years old (depression: 47.1%; anxiety: 21.7%), those who were less than 45 years old had a significantly higher incidence of depression and anxiety (both p < 0.001).

Compared to doctors and medical technicians (depression: doctor 48.1%, medical technicians 46.7%; anxiety: doctor 25.3%, medical technicians 22.7%), there was a significantly higher incidence of depression and anxiety in nurses (depression: 54.5%, anxiety: 29.1%, both p < 0.001). The prevalence of depression and anxiety in primary healthcare workers who work over 8 h per day was higher than those who work less than 8 h per day (depression: 55.5% vs. 41.9%; anxiety: 29.9% vs. 20.0%, all p < 0.001). The prevalence of depression among primary healthcare workers with low and medium (≤8,000 RMB) income was higher than those with high income (≥8,001 RMB), while there was no difference between low income and medium income. There was no significant difference in the prevalence of anxiety among different income groups. Compared to primary healthcare workers with no experience of workplace violence (depression: 46.1%, anxiety: 22.3%), those with experience of workplace violence (depression: 59.6%, anxiety: 34.4%) had a significantly higher prevalence of depression and anxiety (both p < 0.001) (Table 1).



Factors associated with depression and anxiety in multiple logistic regressions

We performed multiple logistic regression analyses to examine the associations between depression and other factors. The references of the categorical variables were defined as shown in Table 2. The results showed that female gender (OR = 1.345, 95%CI = 1.222–1.479), being divorced or widowed (OR = 1.432, 95%CI = 1.128–1.817), being a nurse (OR = 1.250, 95%CI = 1.126–1.388), and working more than 8 h per day (OR = 1.710, 95%CI = 1.583–1.846) were associated factors for depression among primary healthcare workers. Medium (OR = 0.860, 95%CI = 0.774–0.956) and high monthly income (OR = 0.672, 95%CI = 0.549–0.823), and without experience of workplace violence (OR = 0.558, 95%CI = 0.515–0.604) were protective factors.



TABLE 2 Multiple logistic regression examining individual characteristics associated with depression in primary healthcare workers.
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Table 3 displays the references of the categorical variables and the association between anxiety and other factors. Anxiety among primary healthcare workers was associated with female gender (OR = 1.338, 95%CI = 1.198–1.494), being divorced or widowed (OR = 1.373, 95%CI = 1.056–1.770), being a nurse (OR = 1.139, 95%CI = 1.013–1.282), and working more than 8 h per day (OR = 1.638, 95%CI = 1.497–1.794). More than 21 years of working experience (OR = 0.721, 95%CI = 0.6587–0.884) and without experience of workplace violence (OR = 0.539, 95%CI = 0.495–0.587) were protective factors.



TABLE 3 Multiple logistic regression examining individual characteristics associated with anxiety in primary healthcare workers.
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Discussion


Prevalence of depression and anxiety, and associated factors among primary healthcare workers

In this study, based on a large-scale, cross-sectional study, we primarily focused on depression and anxiety and their correlates. Our survey findings showed that 50.7% of primary healthcare workers scored above the PHQ-9 clinical cut-off score of 5, and 26.4% scored above the GAD-7 clinical cut-off score of 5. The prevalence of depression and anxiety in our study was higher than that among primary healthcare workers during the COVID-19 pandemic in Japan (depression: 15.0%; anxiety: 31.9%) (36), New York City (depression: 33.8%; anxiety: 48.2%) (22) and Colombia (depression: 26.85%; anxiety: 43.19%) (37). In the post-epidemic era, depression is more severe than anxiety among primary healthcare workers. A potential explanation is the selective dynamic temporal interplay between the COVID-19 pandemic and negative emotions. At the onset of the COVID-19 pandemic outbreak, the outbreak acted as a major stressor and significantly increased anxiety among primary healthcare workers, while the impact on depression among primary healthcare workers may take more time (9, 25).

More than two-thirds (72.2%) of primary healthcare workers with depression were female, and 73.3% of primary healthcare workers with anxiety were female. We found that the prevalence of depression and anxiety was both relatively high among some subgroups, such as female nurses (depression: 54.6%; anxiety: 29.2%), females who were divorced or widowed (depression: 60.3%; anxiety: 33.2%), and those with experience of workplace violence (depression: 64.0%; anxiety: 38.0%). Using a regression analysis, we also identified a few important work-related factors that were significantly associated with depression and anxiety in the whole sample. Among the risk factors that may increase the likelihood of developing depressive and anxiety symptoms among primary healthcare workers during the post COVID-19 pandemic, associated factors at the individual level have been highlighted such as female gender, being divorced or widowed, being a nurse, daily work hours, monthly income, working experience and experience of workplace violence.



Relationship between gender, profession, and depressive and anxiety symptoms

In correspondence, these study results reflect similarities with the already established gender and profession gap findings, suggesting that female healthcare workers were more vulnerable to mental and physical health problems during the pandemic than male healthcare workers (38–40). Our findings suggest that one of the main factors predisposing to depressive and anxiety symptoms could be female sex. This could be justified by the fact that female gender was easy to recognize depression and anxiety, as well as by demographic factors, social, and biological factors, as supported by previous studies (15, 41–43). Serious threats to the mental health of female healthcare workers had equally serious implications for the patients who relied on female healthcare workers in their personal roles as caregivers (38).

In addition, we performed multiple logistic regression analyses to examine the associations between depression/anxiety and other factors (Tables 2, 3), and our results showed that working as a nurse is one of the risk factors for an increase in the levels of depression and anxiety. Moreover, the unpredictable pressure exerted by the COVID-19 pandemic on healthcare systems brings big challenges to nurses, which may affect their mental health well-being (32, 44). Furthermore, several other studies conducted during the initial and ongoing phase of the COVID-19 pandemic also reported similar findings (23, 45). Nurses, as an eminently female profession, were also a higher risk group, and the results highlight the importance of addressing female nurses’ mental health (28, 43).



Relationship between monthly income, marital status, and depressive and anxiety symptoms

All of these depressive and anxiety symptoms were further exacerbated by variables other than the high workload generated by the COVID-19 pandemic, such as monthly income and marital status. Monthly income was also a documented factor in mental health (46). Primary healthcare workers with a monthly income above RMB 8000/− showed better mental health outcomes as they experienced less depression (297, 4.6%) and anxiety (163, 4.8%). A higher monthly income could bring a sense of security in life and work. This suggests an important role of income as a protective mechanism for mental health in primary healthcare workers, possibly reflecting the fact that individuals with lower income may experience higher financial stress as a consequence of the pandemic (47). Another study conducted in Pakistan by Ullah I et al. indicated that Pakistani healthcare workers having a monthly income of above PKR 100000/− showed worse mental health outcomes in all dimensions of interest, as they experienced more anxiety and stress during the COVID-19 pandemic (15). We hypothesized that higher incomes may be associated with a greater workload and other economic reasons, which may lead to negative emotions (48).

Indeed, a stable social support network had proven crucial for healthcare workers in coping under these strenuous circumstances (49), and a lower level of social support was associated with a greater risk of adverse psychological outcomes (28, 50). Our study suggested that being divorced or widowed by primary healthcare workers was correlated with a higher level of depression and anxiety. Compared with primary healthcare workers who were single and being married, being divorced or widowed by primary healthcare workers who could not get enough family support and share their mental burdens through communication and emotional support turned out to be a more important factor in differentiating depression and anxiety (36). Previous studies have indicated that family and social support, including support from friends and colleagues, may help alleviated feeling of insecurity and loneliness and reduce their depression and anxiety during the post-pandemic period (44, 51). Additionally, married individuals who have strong social support experience a buffering effect on the exacerbation of depression caused by disrupted biological rhythms. This effect is observed across different age groups (52). On the other hand, divorced and widowed individuals may struggle to effectively regulate negative emotions during the COVID-19 pandemic due to the emotional trauma they have experienced in their past marriages (50).



Relationship between working years, work hours, and depressive and anxiety symptoms

Previous studies have also shown a relationship between work experience and negative emotions, while the factor of working years has shown discrepancies among the different studies (15, 53). The findings suggest that fewer working years were significantly associated with the mental health status of healthcare workers, which was consistent with the findings of the study in Pakistan (15). That is, less work experience was found to be a risk factor for depressive and anxiety symptoms. According to Ullah I et al. (15), younger healthcare workers who had less working experience and were working as frontline forces had worse mental health outcomes. The participants aged between 20 and 24 years old experienced more depression and anxiety in contrast to healthcare workers aged >30 years old. Furthermore, several other studies conducted during the COVID-19 pandemic also represent similar findings that younger healthcare workers working as frontline force having less work experience had experienced more psychological distress (28, 53).

Another variable that generated a higher occurrence of work-related depressive and anxious symptoms in primary healthcare workers was daily work hours. The context of the pandemic had led to an excessive workload, resulting in an increase in depression and anxiety symptoms among healthcare workers (15, 43, 54). The data for this study was collected between 2023/03/01 and 2023/05/31, a timeframe during which our country lifted stringent measures and societal lockdown. As a result of the lifting of the societal lockdown, the number of patients infected with COVID-19 had increased dramatically, and the primary healthcare workers who are at the frontline of this crisis have been facing extreme psychological distress (55). Our findings showed that daily work hours >8 were positively correlated with depressive and anxiety symptoms and were significant predictors of such symptoms. These findings were similar to previous studies, which found that long working hours seemed to be more correlated with physical and psychological problems (45, 56, 57). The irregular and unpredictable nature of working time may contribute to increased levels of psychological distress and challenges in maintaining work-life boundaries (58).



Relationship between workplace violence and depressive and anxiety symptoms

Furthermore, the findings in this study suggested that higher levels of depression and anxiety among healthcare workers during the post-COVID-19 pandemic era were associated with workplace violence. It was apparent that workplace violence in primary healthcare workers posed a significant risk to their mental health and an occupational health issue of growing concern (59–61). The implications of workplace violence harmed healthcare workers’ psychological and physical well-being (62–64). Victims of workplace violence were more likely to experience depressive symptoms, fear of future workplace violence, poor sleep quality, as well as signs of post-traumatic stress symptoms like direct and vicarious trauma (65, 66). Furthermore, the negative effects of workplace violence on healthcare workers had a significant impact on the quality of care delivered and the turnover intention of healthcare workers (67). The findings of this study could inform the development of support systems to enhance the resilience of healthcare workers experiencing workplace violence by alerting governing institutions. This also leads us to think that the mental health problem of adolescents has become a prominent issue in China at present. School violence, similar to workplace violence, is considered one of the main causes of mental health problems faced by adolescents. Timely intervention on school violence may help solve the anxiety and depression problems of adolescents.

There were a few strengths about this study. First, it was among the first batch to investigate the long-term impact of COVID-19 on psychological symptoms among primary healthcare workers in China during the post-pandemic era. This study included >12,000 healthcare workers working in a primary hospital and having diverse specialties and job descriptions (including the three most important professionals: doctors, nurses, and medical technicians). Second, we used an internationally tested instrument (GAD-7 and PHQ-9) to collect data. This survey was conducted online anonymously, and to encourage honest reporting. Finally, thanks to the support and involvement of primary hospital administrators in Anhui China, the valid response rate was 94.3%, higher than most similar surveys in healthcare workers (23, 36, 68). There were also some limitations, which could be directions for future research. First, the findings of this study are based on self-reports of depressive and anxiety symptoms as opposed to diagnostic criteria or clinical measures. Second, as a cross-sectional survey, it prevents us from making causal claims between depression/anxiety and other factors. Future research using an instrumental variable approach or longitudinal data could better understand the dynamic role of associated factors in shaping depression and anxiety. Third, a limited number of questions included in the questionnaire prevents us from extracting other possible factors that affect the mental health of primary healthcare workers, such as exercise and other health-promoting behaviors. Fourth, due to selection bias caused by our samples, the conclusion could not be generalized to all healthcare workers, particularly those working in tertiary hospitals.

In addition to causing physical diseases, the COVID-19 pandemic has also placed a burden on the mental health of primary healthcare workers that may persist after the pandemic. Health systems should prioritize enhancing the resilience of healthcare workers during the COVID-19 pandemic and recognize the importance of their mental well-being as a global public health priority. These approaches are crucial for effectively addressing the mental health challenges faced by healthcare workers (69, 70).




Conclusion

Depressive symptoms among primary healthcare workers were highly prevalent during the post-pandemic period. Female gender, being divorced or widowed, being a nurse, work experience, daily work hours, monthly income, and experience of workplace violence were identified as associated factors. Public health prevention programs are needed to prevent and reduce long-term adverse health outcomes and morbidity associated with depressive symptoms.
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