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Background: Studies showed that healthcare workers (HCWs) and pregnant women bore the burden of mental problems during the coronavirus disease 2019 (COVID-19) pandemic. While, few studies have focused on the psychological impact of COVID-19 pandemic on pregnant women who work at healthcare settings. This study aimed to investigate and compare the prevalence difference of psychological symptoms between pregnant HCWs and pregnant non-HCWs during the early stage of COVID-19 pandemic in China.

Methods: A cross-sectional online survey with anonymous structured questionnaires was conducted from February 15 to March 9, 2020. A total of 205 pregnant women in Chongqing, China were recruited. The mental health status was assessed using symptom checklist-90 (SCL-90).

Results: Our sample was composed of 83 pregnant HCWs (mean age = 29.8) and 122 pregnant non-HCWs (mean age = 30.8). The results suggested the prevalence of psychological symptoms (the factor score ≥2) among all pregnant women ranged from 6.83% (psychosis symptoms) to 17.56% (obsessive-compulsive symptoms). Compared with pregnant non-HCWs, pregnant HCWs reported higher prevalence of psychological symptoms in 10 factors of SCL-90. After controlling the confounding variables, multiple logistic regression demonstrated that pregnant HCWs experienced higher prevalence of psychological symptoms of somatization (18.07 vs. 5.74%, p = 0.006, aOR = 4.52), anxiety disorders (16.87 vs. 6.56%, p = 0.016, aOR = 3.54), and hostility (24.10 vs. 10.66%, p = 0.027, aOR = 2.70) than those among pregnant non-HCW.

Conclusion: Our study indicated that pregnant HCWs were more likely to suffer from mental health distress than pregnant non-HCWs during the early stage of COVID-19 pandemic. It is vital to implement targeted psychological interventions for pregnant women, especially for pregnant HCWs to cope with distress when facing the emerging infectious diseases.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) continues to spread throughout many countries and territories since it broke out in December, 2019 (1, 2). On July 15, 2021, it was reported that more than 180 million cases were confirmed worldwide and more than 4 million patients died (3). More and more evidence has indicated that the COVID-19 pandemic has seriously threatened the physical and mental health status of the public (4–8).

As a vulnerable group, pregnant women have been at a high risk of experiencing the burden of mental problems during the COVID-19 pandemic, which might be due to the fear of COVID-19 (such as the fear of infecting others or loved ones) (9), and stressful events resulting from the pandemic (such as the death of relatives, interpersonal imbalances, lack of contact with relatives, and occupational problems) (10, 11). During the early stage of the pandemic, it was reported that pregnant women had a high prevalence of psychological symptoms. Dong et al. (12), for example, investigated the mental status of Chinese pregnant women from February 22 to February 27, 2020 and reported that 8.3% had anxiety and 50.6% had depression. Zhang et al. (13) found that 40% of Chinese pregnant women (total sample = 1,901) had suspected posttraumatic stress disorder (PTSD) from February 13 to March 16, 2020. Zhang et al. (14) reported that 67.1% of pregnant women experienced moderate-to-severe psychological impact during February and March, 2020, in Liaoning, China. Mental distress during pregnancy can have adverse consequences on pregnant women and the fetus (15), which indicates that this population should receive full attention in the context of the COVID-19 pandemic.

Faced with the public health crisis, healthcare workers (HCWs) have also experienced considerable psychological distress. Studies that have focused on the psychological impact of previous infectious outbreaks, such as the severe acute respiratory syndrome (SARS) and Ebola epidemics, have found that HCWs suffered from various mental problems, including anxiety, depression, and PTSD (16, 17). Similarly, several studies have shown that HCWs experienced a high level of mental distress during the COVID-19 pandemic (18–22). A recent systematic review and meta-analysis that included 62 primary studies at the early stage of the COVID-19 pandemic summarized that the pooled prevalence of anxiety and depression among HCWs were 26 and 25%, respectively, which indicates that this population are vulnerable to mental distress (23). This might be due to the lack of human resources, long-term workload (18), the high risk of exposure to COVID-19 (18, 19), the lack of rest (24), the high infection rate among this population (24, 25), and poor social support and self-efficacy (26). Compared with general population, HCWs reported a much higher prevalence of psychological problems during the early stage of the COVID-19 pandemic in China. Xiao et al. (27), for example, reported that 54.2 and 58% of HCWs across 26 provinces in China had symptoms of anxiety and depression, respectively, after January 28, 2020, during the peak of the COVID-19 epidemic. Zhang et al. found that, compared with non-HCWs (n = 1,255), HCWs (n = 927) had a higher prevalence of insomnia (38.4 vs. 30.5%; p < 0.01), anxiety (13 vs. 8.5%, p < 0.01), depression (12.2 vs. 9.5%; p < 0.04), somatization (1.6 vs. 0.4%; p < 0.01), and obsessive-compulsive symptoms (5.3 vs. 2.2%; p < 0.01) from February 19 to March 6, 2020 (19). Zhou et al. also documented similar results, whereby frontline HCWs (n = 606) had higher levels of depressive symptoms (57.6 vs. 47.6%; p < 0.001), anxiety symptoms (45.4 vs. 33.8%; p < 0.001), somatic symptoms (12 vs. 7.7%; p = 0.003), and insomnia (32 vs. 25.1%; p = 0.002) than the general population (n = 1,099), from February 14 to March 29, 2020 (18). Lu et al. reported that, compared with hospital administrative staff, HCWs were 1.4 times more likely to feel fear and twice as likely to suffer from anxiety and depression between February 25 and March 26, 2020 (22).

Due to the shortage of medical human resources during the COVID-19 pandemic, early pregnant HCWs might need to stay in job, but work in the non-frontline contact and low-risk of infection units. Adding the compromised immunological functions and physiological changes that occur during pregnancy, this special work environment might increase the risk of complications in these women (28, 29). Being familiar with the occupational health policy of a hospital to seek a safe work environment in the early stage of the COVID-19 pandemic was challenging for pregnant HCWs (30, 31). In this situation, pregnant HCWs might face greater psychological pressure and more complicated psychological problems.

However, the psychological impact of COVID-19 pandemic on pregnant HCWs, relative to pregnant non-HCWs, has not been extensively assessed. Furthermore, few studies have investigated the psychological impact of the COVID-19 pandemic on pregnant HCWs in Chongqing, which is a municipality in Southwest China with a population of more than 31 million. Hence, this study investigated the prevalence of psychological symptoms, including symptoms of somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism, in both pregnant HCWs and pregnant non-HCWs during the early stage of the COVID-19 pandemic in Chongqing, China. The results could aid the development of an effective intervention for controlling the emerging comprehensive psychological health issues for pregnant women, especially pregnant HCWs during the COVID-19 pandemic.



METHODS


Participants and Procedure

A cross-sectional study was performed to assess the psychological status among pregnant women during the early stage of the COVID-19 pandemic, between February 15 and March 9, 2020. As the Chinese government encouraged the public to stay at home, subjects were electronically invited to participate by completing an anonymous online survey (via wjx.cn, which is a popular online survey platform in China). Women aged 18 years or older who were pregnant at the time of the survey were recruited. Women with cognitive disorders, severe mental illnesses (such as major depression, schizophrenia, and bipolar disorder) or other serious diseases diagnosed before our investigation, and those who failed to fill out the questionnaire by themselves, were excluded. Medical staffs were recruited if they met the inclusion criteria. The present study was approved by the Institutional Review Board of Jinshan Hospital, the First Affiliated Hospital of Chongqing Medical University. All participants gave signed e-written informed consent before the start of the survey. The investigation was conducted in accordance with the latest version of the Declaration of Helsinki.



Measurements


Demographics

Demographic information was collected, including occupation (pregnant HCWs and pregnant non-HCWs), age, education, gestation period, mode of gestation, and number of fetuses per pregnancy. In the questionnaire, first trimester, second trimester, and third trimester referred to the gestation periods of 1–12, 13–28 weeks, and more than 28 weeks, respectively.



Mental Health Status

Self-reported mental health symptoms were assessed using the Symptom Checklist-90 (SCL-90). The reliability and validity of the Chinese version of the SCL-90 have been established in previous studies (32, 33). The inventory contains 90 questions that evaluate 10 primary symptom factors, including somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, psychoticism, and additional items (e.g., appetite and sleep) in the last week. Each of the 10 symptom factors contains 6–13 items. All items were graded on a 5-point Likert scale, ranging from “1 = not at all” to “5 = extremely,” with a higher score indicating more frequency and intensity of psychological symptoms. The mean score of each factor was used as the indicator to evaluate the mental health status. When a factor score was ≥2, it was considered the occurrence of mental health problems in that factor. In this study, the Cronbach's alpha of this scale was 0.99, which indicates a good reliability (34).



Statistical Analysis

Descriptive statistics were used to characterize the sample. Continuous variables are presented as the mean ± SD, whereas categorical variables are presented as cases (n) and percentage (%). t-Tests and chi-squared tests were used to examine the between-group difference in continuous variables and categorical variables, respectively. Multiple logistic regression models were fit to examine the association between psychological symptoms and occupation (pregnant HCWs and pregnant non-HCWs), adjusted for potential confounders. In addition, sensitivity analysis was performed. We further divided pregnant non-HCWs into two subgroups according to whether they were or were not working. Then, three groups were as follows: group 1: not working pregnant non-HCWs; group 2: working non-HCWs; and group 3: pregnant HCWs. Differences in prevalence of psychological symptoms between the three subgroups were further analyzed using chi-squared tests. Statistical significance was considered a two-tailed p-value < 0.05. All analyses were performed using Stata 14 (STATA Corp., TX, USA) (35).





RESULTS


Descriptive Statistics

Of the 205 participants, the average age was 30.4 years (SD = 3.4 years). Generally, participants were highly educated (95.61% had a university degree or above). More than half of the participants (60%) were in the third trimester. Most participants got a natural pregnancy (96.59%) and had singleton pregnancy in this pregnancy (97.56%). In addition, 74.15 and 77.07% of pregnant women were afraid of infection of themselves and their fetus, respectively. Of all participants, 29.76% reported having the need for psychological counseling. Detailed information is provided in Table 1.


Table 1. Sociodemography between pregnant HCWs and pregnant non-HCWs.
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The SCL-90 Inventory Score Distribution

All participants had varying degrees of psychological symptoms. The prevalence of psychological symptoms (a factor score ≥2) ranged from 6.83% (psychosis) to 17.56% (obsessive-compulsive). Of these symptoms, obsessive-compulsive, hostility, and phobic anxiety ranked as the highest, with a prevalence of 17.56, 16.10, and 14.63%, respectively. The prevalence of other psychological factors was ranked as follows: depression (13.17%), additional items (12.20%), somatization (10.73%), anxiety (10.73%), interpersonal sensitivity (9.27%), paranoid ideation (8.29%), and psychosis (6.83%) (Table 2).


Table 2. The distribution of SCL-90 score among all pregnant women in this study [n (%)].
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The Prevalence of Psychological Symptoms Between Pregnant HCWs and Pregnant Non-HCWs

Compared with pregnant non-HCWs, pregnant HCWs reported a higher prevalence of psychological symptoms in 10 factors of the SCL-90. Chi-square tests showed that pregnant HCWs had a significantly higher prevalence of somatization symptoms (18.07 vs. 5.74%), anxiety symptoms (16.87 vs. 6.56%), and hostility symptoms (24.10 vs. 10.66%) than pregnant non-HCWs (Table 3; Figure 1). After adjusting for the confounding variables of age, education, gestation period, mode of gestation, and number of fetuses, pregnant HCWs were still more likely to suffer from somatization symptoms [adjusted odds ratio (aOR) = 4.52, p = 0.006], anxiety symptoms (aOR = 3.54, p = 0.016), and hostility symptoms (aOR = 2.70, p = 0.027) than pregnant non-HCWs (Table 4). Further analysis revealed that “headaches” (p < 0.001), “faintness” (p = 0.007), “nausea or upset stomach” (p = 0.011), “hot or cold spells” (p = 0.003), and “heavy feelings in arms/legs” (p = 0.021) were the main causes of the significant difference in somatization symptoms between these two groups. Similarly, “heart pounding/racing” (p = 0.008) contributed to the between-group difference in anxiety symptoms between the two groups. “Urges to break things” (p < 0.001) and “shouting/throwing” (p = 0.010) contributed to the difference in hostility between the two groups (Supplementary Table S1).


Table 3. The prevalence of psychological symptoms between pregnant HCWs and pregnant non-HCWs.
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FIGURE 1. The prevalence of psychological symptoms (factor score ≥2) between pregnant HCWs and pregnant non-HCWs. *p < 0.05, statistically significant results. SOM, somatization; OC, obsessive-compulsive symptoms; IS, interpersonal sensitivity; DEP, depression; ANX, anxiety; HOS, hostility; PHOB, phobic anxiety; PAR, paranoid ideation; PSY, psychosis; ADD, additional items.



Table 4. Comparison of psychological symptoms among pregnant HCWs and pregnant non-HCWs.
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The Top Frequent SCL-90 Items (Score ≥2) in Pregnant HCWs and Pregnant Non-HCWs

Of the top frequent 20 items (score ≥2) of the SCL-90, different responses were found between the two groups. For pregnant HCWs, the unique symptoms were as follows: urges to break things, “poor appetite,” “repeating same actions,” “no interest in things,” “feeling blocked,” “heart pounding/racing”, and “difficulty making decisions.” For pregnant non-HCWs, the unique symptoms were as follows: “sleep that is restless or disturbed,” “overeating,” “headaches,” “others are to blame,” “feeling tense,” and “awakening in the early morning” (Supplementary Table S2). Further analysis demonstrated that there was little difference between these two groups in each dimension of the SCL-90. For example, in the “obsessive-compulsive” dimension, pregnant HCWs tended to report “having to check and double check what you do,” “having to repeat the same actions such as touching, counting, and washing,” and “feeling blocked in getting things done.” However, pregnant non-HCWs tended to report “unwanted thoughts or ideas that won't leave your head” and “worried about sloppiness or carelessness” in this dimension. The detailed information for differences in other dimensions is provided in Supplementary Table S3.



Sensitivity Analysis

Three groups were divided as follows: group 1: not working pregnant non-HCWs; group 2: working pregnant non-HCWs; and group 3: pregnant HCWs. Compared with group 1, group 2 reported a similar prevalence of psychological symptoms in 10 factors of the SCL-90. However, group 3 reported a higher prevalence than the other two subgroups. Chi-square tests revealed significant differences in somatization and hostility symptoms between the three subgroups (Supplementary Table S4).




DISCUSSION

To the best of our knowledge, this is the first study to compare the prevalence of psychological symptoms between pregnant HCWs and pregnant non-HCWs during the early stage of the COVID-19 pandemic in China. Our study showed the following: (1) the prevalence of psychological symptoms among all pregnant women ranged from 6.83 to 17.56% and (2) symptoms of somatization, anxiety, and hostility in pregnant HCWs were significantly more severe than those in pregnantnon-HCWs.

In the current study, the prevalence of psychological symptoms among pregnant women ranged from 6.83 to 17.56%. These results are consistent with previous studies in China. Yu et al. reported that the rate of depressive symptoms among pregnant women in late pregnancy in Hengyang City was 9.2% (95% CI, 7.2–11.2%) (36). Zhou et al. showed that the detection rate of anxiety among pregnant women in Beijing was 6.8% during the COVID-19 epidemic (37). The variation in prevalence in other studies might be due to the different study locations and measurement tools. Lebel et al. (38), for example, found substantially elevated psychological symptoms in pregnant women (n = 1,987) in Canada, with 37% reporting clinically relevant symptoms of depression and 57% reporting clinically relevant symptoms of anxiety. Liu et al. (39) found that 36.4 and 22.7% of pregnant women (n = 1,123) in the USA reported clinically significant levels of depression and generalized anxiety, respectively. However, COVID-19 was emerging and quickly spreading in these countries during this period (40). Therefore, pregnant women in these countries (e.g., Canada and the USA) might have experienced higher level of depression and anxiety than those in China.

Our study revealed that pregnant HCWs were 4.52, 3.54, and 2.7 times more likely to report somatization, anxiety, and hostility symptoms than pregnant non-HCWs during the early stage of the COVID-19 pandemic. These results indicate that there are differences in psychological symptoms among pregnant HCWs due to their special work environment. A recent meta-analysis including 115 articles with 60,458 HCWs illustrated the high risk of developing mental health outcomes for HCWs related to coronavirus (SARS, Middle East Respiratory Syndrome, COVID-19) syndromes. The comprehensive results showed insomnia of 37.9%, psychological distress of 37.8%, burnout of 34.4%, anxiety features of 29%, depressive symptoms of 26.3%, and PTSD of 20.7% (41). Although few studies have evaluated the psychological impact of COVID-19 on pregnancy in HCWs, related studies on pregnancy have indicated that physiological and mechanical changes increase susceptibility to infections in general, which in turn might exacerbate mental health status (42). Given this, many experts have advised organizations and hospitals to provide more protective practices for pregnant HCWs (29). Further analysis demonstrated that behaviors such as headaches, nausea, or upset stomach, faintness, heart pounding/racing, and urge to break things contributed to the significant difference between the two groups. This could be because pregnant HCWs were more likely to have been exposed to a heavy workload, lack of rest, and fear of infection.

HCWs faced an overwhelming workload pressure and long working hours during the COVID-19 pandemic (18), which could have led to high levels of mental distress. The association between long-time work and somatization and anxiety among frontline HCWs has been shown previously (18). Clinical studies have found that, when under stress, the neuroendocrine network is regulated by the hypothalamic–pituitary–adrenal axis with an increasing level of the corticotropin-releasing factor and low level of cortisol, which leads to the continuous activation of the adrenergic pathway (43). As a result, negative emotions such as anxiety, irritability, hypersensitivity, and fear are more likely to occur.

Furthermore, a lack of rest might cause somatization symptoms in pregnant HCWs. With the daily surge in cases and the shortage of HCWs during the initial stage of the pandemic, working overtime and sleep deprivation might have become a normal phenomenon for pregnant HCWs. However, previous studies have indicated that a lack of rest can have a wide range of effects on physiological functions, such as cardiovascular, endocrine, immune system, and energy metabolism functions (44). Pregnant HCWs with these functions impaired would be more prone to suffer from a series of symptoms, such as headache, faintness, nausea or upset stomach, and heavy feelings in the arms and legs.

Finally, previous research has demonstrated that pregnant HCWs had higher risks of morbidity, mortality, and perinatal complications from infectious diseases (45), which indicates that they might bear more mental distress than general pregnant women. Fear of infection might be common. A relevant study reported that HCWs tend to show more intense fear and anxiety symptoms than the general population during outbreaks of infectious diseases (20). Although some HCWs do not come into direct clinical contact with infected patients, as do frontline HCWs, pregnant HCWs may still be afraid of infecting their family members with the disease due to commuting between the hospital and home. Additionally, pregnant HCWs might feel fear and anxiety about the possible threats to the health of their fetus in potential high-risk workplaces, such as fever clinics, emergency rooms, and pulmonary medicine departments (21). The occurrence of stressful events, such as witnessing infection or death of HCWs in person or on the news, might also lead to a psychological burden in pregnant HCWs. As of March 9, 2020, it has been reported that more than 3,000 HCWs in China have been infected with COVID-19 (24). The high infection rate and initially insufficient understanding of the virus might have made pregnant HCWs concerned about infection of themselves and their fetus.

The mother and fetus (even postnatally) are a dyad. Thus, pregnant HCWs' health could have large impacts on the health of their offspring. Previous studies have found that maternal psychological disorders were associated with the mental health and behaviors of their fetus and children (46, 47). For these reasons, it is necessary to provide more guidance and protective practices for pregnant women, especially those working in the healthcare system.

Our study has several limitations. First, we only detected psychological symptoms using self-report measures, without any careful diagnoses that followed structured clinical interviews by healthcare professionals. The respondents might have given inaccurate answers based on cultural and social expectations. Second, our study adopted a cross-sectional design, which prevents the investigation of causal relationships between related factors and psychological symptoms among pregnant women. Therefore, the results should be verified in future prospective cohort studies. Third, the participants with limited sample size were only from Chongqing, which limits the generalization of our findings to a wider population. Future studies should be conducted in a larger population with representative sampling methods in multiple sites.



CONCLUSION

The current study indicated that compared with the pregnant non-HCWs, pregnant HCWs were more likely to report a higher prevalence of somatization, anxiety, and hostility symptoms. It is vital to implement targeted psychological interventions for pregnant women, especially for pregnant HCWs to cope with distress when facing the emerging infectious diseases.
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