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Medical staff were battling against coronavirus disease 2019 (COVID-19) at the expense of their physical and mental health, particularly at risk for posttraumatic stress disorder (PTSD). In this case, intervening PTSD of medical staff and preparing them for future outbreaks are important. Previous studies showed that perceived stress was related to the development of PTSD. Hence, in this study, the association between risk perception of medical staff and PTSD symptoms in COVID-19 and the potential links were explored. Three hundred four medical staff's exposure to COVID-19 patients, risk perception for working during COVID-19, PTSD symptoms, anxiety, and sleep quality were measured. Mediation analysis tested the indirect effects of anxiety and sleep quality on the relationship between risk perceptions and PTSD symptoms; 27.6% of participants were deemed as having probable PTSD diagnosis. Mediation analysis showed a significant chain-mediating effect of anxiety and sleep quality on the relationships between risk perceptions and PTSD symptoms; higher risk perceptions were related to increased anxiety, worsened sleep quality, and severe PTSD symptoms. Conclusively, medical staff have a high prevalence of PTSD symptoms after 3 months of COVID-19. Their PTSD symptoms were associated with the perceived risk level through the potential links with anxiety and sleep quality. Therefore, risk perception could be critical for our medical staff's responses to public health emergencies. It could be plausible to intervene in the perceived stress to alleviate aroused anxiety and improve sleep quality and thereby deter the development of PTSD.
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INTRODUCTION

The outbreak of coronavirus disease 2019 (COVID-19) has brought enormous physical and psychological pressure on Chinese medical staff. Medical staff often have various psychological problems under a high-pressure and risky antiepidemic situation (1). As reported, the overall incidence of medical staff's anxiety was 34.7% during the defense against COVID-19, which was obviously higher than before (2). Medical staff suffered more sleep problems than the general public (3). At the heart of the unparalleled crisis, medical staff must continue to successfully treat their patients and maintain personal responsibility, including taking care of their families and themselves. Therefore, the aggravated psychological burden leads to medical staff's burnout, insomnia, or even more serious problems (4).


Post-Traumatic Stress Disorder Symptoms of Medical Staff

Medical staff are particularly at risk for posttraumatic stress disorder (PTSD) resulting from experiencing repeated or extreme exposure to aversive details of the traumatic event(s) (5). Against the background of COVID-19, medical staff are exposed to an increased danger of contamination, loss of patients, responsibility for difficult decisions on treatment retention, caring for severely traumatized people, frequent witnessing of death and trauma, interrupted circadian rhythms due to shift work, and disruption of normal supportive structures, all of which render medical staff more vulnerable to PTSD compared to the general population (6). A timely investigation showed the prevalence of PTSD symptoms 1 month after the outbreak of COVID-19 reached 3.8% in 377 Chinese medical staff (7). Meanwhile, a cross-sectional and survey-based study after the outbreak of COVID-19 on 1,778 healthcare workers (HCWs) and public servicers showed a total of 27.7% of the sample had clinical or subclinical symptoms of PTSD (8). The current COVID-19 pandemic is characterized by some relevant features that increase the risk for PTSD among medical staff involving the unprecedented numbers of critically ill patients, an unpredictable course of the disease, high mortality rates, and lack of effective treatment or treatment guidelines (9). Medical staff's suffering from a state of fatigue and rush for a long time could deteriorate their psychological and physical responses, some of which might revolve into the symptoms of PTSD.



The Association Between PTSD and Risk Perception

As the literature documented, the unfamiliarity and perceived uncontrollability of the hazard involvement affect perceived risk levels and even affect a person's likelihood for developing PTSD (10–12). Moreover, the perception of life threat could predict PTSD after major trauma (13). In the epidemic of severe acute respiratory syndrome (SARS), researchers reported that levels of fear or having a sense of increase social isolation and (or) increased job stress related to SARS have previously been found to be varied with PTSD symptom levels (14–16). Respondents' perceptions of SARS-related risks were significantly positively associated with PTSD symptom levels and partially mediated the effects of traumatic exposure (17). Therefore, it postulated that risk perceptions of COVID-19 could influence PTSD symptom levels.



The Definition and Measurement of Medical Staff's Risk Perception

Psychologically, risk perception refers to an individual's perception and understanding of various objective dangers in the outside world. The perceptions of risk are different in individuals facing the same situation. Also, people perceive various aspects of risk perceptions differently for emerging infectious diseases and tend to rate the situation as a risk, especially in the pandemic. Unfortunately, although risk perception has been well-studied in some areas, such as environmental risk, the medical staff's risk perception of COVID-19 has not been clearly defined and explored. A consensus is that the medical staff's risk perceptions refer to their knowledge, feelings, and understanding of risk factors and risk characteristics in the healthcare profession. A comprehensive study on risk perceptions of medical staff could be clustered into six dimensions: personal safety, physical function, occupational exposures, psychosocial concerns, organization safety, and timing pressure (18), which provides a dimensional model derived from risk perception for usual medical work. However, affected by the pandemic, medical staff felt their knowledge of the disease messed up, and their attitude and practice disrupted. As estimated, ~85% of the surveyed medical staff were afraid of becoming infected at work (19, 20). Although investigations have concerned the fear of being infected, a scarce study evaluated the dimensional risk perception of medical staff in epidemics. Therefore, the structured measure of risk perception could generalize the stress of medical staff.



Anxiety and Sleep Quality Associated With the Risk Perception and PTSD Symptoms of Medical Staff

At present, no study explores these factors' effects on the relationship between risk perceptions and PTSD symptoms after the outbreak of COVID-19. Prior studies have confirmed that the exposure level, some social demographic factors, personality, and other individual characteristics are risk factors of PTSD (21, 22). However, little is known about which factors could affect the relationship between risk perceptions and PTSD symptoms. Emphasized by contemporary models in the etiology and maintenance of PTSD, anxiety is thought to be associated with a cognition of threat or danger (23). Similarly, a person with PTSD may come to have cognition of danger about stimuli (24). The risk perception can exacerbate or maintain certain PTSD symptoms (25). In a sense, a person feels increasingly anxious when misinterpreting signs of an impending threat and thereby exacerbates the PTSD symptoms. Additionally, the effects of anxiety on sleep quality have been investigated and proven by many studies (26–28). Meanwhile, shreds of evidence suggest that sleep is not simply a secondary symptom of PTSD but rather a risk factor for worsening symptoms of PTSD (29, 30). Therefore, it implies anxiety and sleep quality could be independent and interactive predictors of PTSD symptom severity. The outbreak of COVID-19 has turned studies to exploring stress, fear, anxiety, and symptoms of PTSD. These investigations showed that HCWs on the frontline more impacted by COVID-19 were at greater risk for anxiety and psychological disorder (31). However, a notable study measuring the vicarious traumatization phenomenon in three groups shows frontline nurses rated lower levels of trauma than the general public and non-frontline nurses (32), similar to findings discovered in 470 HCWs in Singapore, which showed non-medical workers had greater stress and anxiety than medical workers (6). These unexpected results highlighted the role of perceived risk and anxiety in the genesis of PTSD. Besides, Xiao et al. surveyed 180 medical staff and showed stress from the risk perception and anxiety were significantly associated, leading to negative impacts on sleep (33). However, the potential roles anxiety and sleep quality play in the relations between risk perceptions and PTSD symptoms during COVID-19 are still unknown.



The Present Study

Learning about the risk perceptions, anxiety, sleep quality, and PTSD symptoms of medical staff during the epidemic may hold important lessons for handling future epidemics and understanding the psychological impacts of infectious disease outbreaks. Therefore, we carried out this explorative study on relations among these variables. Based on the previous studies, we hypothesized that against the backdrop of the COVID-19 epidemic, (1) higher level of risk perceptions was associated with severe PTSD symptoms; (2) risk perceptions were also associated with psychophysiological responses such as anxiety and sleep problems; and (3) these all directly or indirectly precipitate the symptoms of PTSD in the long term.




METHODS


Participants

The current study was conducted on May 3–5, 2020, nearly 3 months after the peak of the epidemic, when the resuming progress was just ongoing in China. Medical staff were recruited from a general hospital with more than 500 employed medical staff in Shanghai. On the backdrop of an emergency, the temporary medical team joined in WeChat groups led by their administrators. We invited all the groups totaling ~400 medical workers to complete the online questionnaires through our provided website delivered in the chat groups. Eventually, 320 members submitted the questionnaires at the expiration date of our online investigation, and 304 responders (95%) were qualified to the criteria: (1) only the medical staff such as nurses, doctors, and medical technicians were recruited for the study, whereas the hospital administrators were excluded given that their job specifications are a bit different; (2) their time for completing the questionnaires were at a range of from 500 to 1,500 ms to avoid random fillings and unintentional or unintended answers; (3) no prior (to COVID) traumatic events, i.e., bereavement, divorce, or accidence. Among our subjects, 285 participants (93.7%) were nurses (4 were male nurses), 13 participants (4.3%) were male doctors, 3 (0.9%) were female doctors, and the rest, 3 (0.9%) participants, were male medical technicians. The average age of our sample was 30.42 ± 7.491 years, whereas that of 281 female nurses was 29.78 ± 7.074. All our participants were without traumatic exposures before the outbreak of COVID-19.



Procedure

The research was evaluated and approved by the ethics committee of Navy Medical University in Shanghai, China. The written informed consents were obtained from the managers of the hospital, and consents of the medical staff were obtained from the e-mails. Data were collected using online versions of the questionnaires. All participants were informed that the researchers were interested in their experiences during COVID-19, and their participation was voluntary with anonymity. We contacted the hospital administrators and asked them to distribute the online questionnaires in their groups and emphasize anonymity and confidentiality. All the qualified questionnaires were scrutinized by our researchers according to selection criteria—being medical staff and finishing the whole questionnaires within the standard time range. Moreover, we consulted the prior traumatic history of these responders from the hospital's psychology departments.



Measures


Demographic Questionnaire

This questionnaire included questions regarding gender, age, profession, the previous extent they contact the COVID-19 patients, and the current potential of being contacted.



Risk Perceptions Questionnaire

The questionnaire for risk perceptions was first formed through qualitative interviews and expert letter consultation by Zhang et al. (18). The initial items were based on a semistructured interview with the nursing staff. Combined with the results of two rounds of consulting experts, the items were strictly modified, deleted, and merged to ensure good content validity. Finally, the reliability and validity of the questionnaire were evaluated by multiple analyses. In deference to our research design, this questionnaire was adapted for a short version. The self-rated questionnaire includes 14 questions pertaining to six dimensions: personal safety risks: threats to life or body usually caused by irrational patients (questions 1–2), physical function risks: injuries to physical health from illnesses (questions 3–4), occupational exposure risks: exposures to virus and injuries from operations (questions 5–7), psychosocial evaluation risks: stigmas and other social judgments (questions 8–10), organizational risks: threats to self-interest caused by hospital regulations and managements (questions 11–12), and time pressure: limited time for own pleasures (questions 13–14). The rating potentiality of risk was measured by self-reported frequencies of being worried or threatened by the risk, which is a superior indicator of risk perception rather than probability (34). The frequencies were divided into five grades from “never” to “always” and assigned 1 to 5 points relatively. The higher the score for each dimension, the higher the level of medical staff's specific risk perception. However, one point that should be emphasized here is that the concept of risk perceptions is formative, different from traditionally reflective items, which could be coexisted and converged into one concept (35–37). As a formative measurement model, each dimension of risk perceptions is not necessarily correlated and coherent. For example, if the personal safety risk is perceived to be at a high level, the susceptibility to physical function risk could be high or low. Therefore, it is not necessary for reporting the total consistency coefficient of a formative measurement model, but the dimensional scales. In our study, Cronbach α coefficient of each adapted subscale ranged from 0.768 to 0.854. An English version of the adapted questionnaire was attached as Supplementary Materials.



The PTSD Checklist for DSM-5

The PTSD Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) (PCL-5) was developed by an American PTSD research center following the DSM-5. This scale includes 20 items for evaluating four clusters of PTSS, including intrusive symptoms (criterion B: questions 1–5), avoidance symptoms (criterion C: questions 6 and 7), negative alteration in cognition and mood (criterion D: questions 8–14), and hyperarousal symptoms (criterion E: questions 15–20). Respondents were asked to rate how bothered they have been by each of 20 items in the past month on a 5-point Likert scale ranging from 0 to 4. Items are summed to provide a total severity score (range = 0–80). The total PCL, criterion B, criterion C, criterion D, and criterion E had Cronbach α coefficients of 0.906, 0.798, 0.791, 0.750, and 0.829, respectively, in this study, thereby indicating high internal consistency. The PCL-5 can determine that a provisional prediction according to summing all 20 items and using the cutoff point score of 33 for PTSS appears to be reasonable based on current psychometric work, considering the goals of the assessment and the population being assessed and giving a probable differentiation (38).



Generalized Anxiety Disorder Scale

A Chinese version of Generalized Anxiety Disorder-7 (GAD-7) scale was used to assess the subject's anxiety symptoms. The GAD-7 has been previously used in Chinese populations and was found to have good reliability (Cronbach α = 0.90) (39). Seven items assess the frequency of anxiety symptoms over the past 2 weeks on a 4-point Likert scale ranging from 0 (never) to 3 (nearly every day). The total score of GAD-7 ranged from 0 to 21, with increasing scores indicating more severity resulting from anxiety (40). In our study, Cronbach α was 0.918.



Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI) is a self-administrated questionnaire that assesses sleep quality and disturbances over a 1-month time interval (41). The Chinese vision of PSQI was also proven to be valid by Liu and Tang (42). It is indicated that the use of “component” scores in the PSQI is also empirical and clinical (43, 44). Therefore, we selected five questions from PSQI in the present study, including subjective sleep quality, asking “How good is your sleep quality?”; sleep disturbances, asking “Do you have easy waking during sleep and early waking in the morning?”; sleep latency, asking “Do you have difficulty in starting sleep?”; sleep duration, asking “What's your actual sleep time recently?”; and energy, asking “Have you had a lack of energy for the past month?” Each question weighted equally on a 0- to 3-point scale. The scores of five questions were summed to yield a global PSQI score; higher scores indicate worse sleep quality. Cronbach α coefficient of the global score was 0.821 for this study.




Statistical Analysis

Data screening showed there were no missing values for the questionnaires. SPSS 24.0 statistical software was used for data processing and analysis for description and correlation. The mean and standard deviation (SD) of the statistical score data were reported. Non-parametric test and χ2 test were adopted for exploring the difference between groups with or without probable PTSD. The partial least squares (PLS) (45, 46) method was employed to estimate the mediating model. PLS is a second-generation structural equation modeling (SEM) technique developed by Wold (47). It works well with structural equation models that contain latent variables and a series of cause-and-effect relationships (48). PLS has three major advantages over other SEM techniques that make it well-suited to this project. First, in PLS, constructs may be measured by a single item, whereas at least four questions per construct are required in covariance-based approaches. Second, the results from a PLS analysis can also be arguably said to be easier to assess. Rather than determining whether various model fit indices are appropriate, PLS focuses on variance explained (i.e., the predictiveness of the model) (45). Importantly, PLS can model formative measurement items, while using SEM analysis can lead to identification problems (49). PLS employs bootstrapping to test the significance of relationships; therefore, PLS may perform well in testing mediation effects (50). It outlined the product of coefficients involving paths in a path model approach. The path coefficients generated by PLS indicate relationships and can be used similarly to the traditional regression coefficients (51). Paths that are non-significant or show signs contrary to the hypothesized direction do not support a prior hypothesis, whereas significant paths showing the hypothesized direction empirically support the proposed causal relationship. In this study, bootstrapping with 2,000 retrials was used to evaluate the significance of the path coefficients and estimate the standard error. Meanwhile, the primary evaluation criteria for the structural model are the R2 measures because the goal of the prediction-oriented PLS-SEM approach is to explain the endogenous latent variables' variance; therefore, the key target constructs' level of R2 should be high. On the specific research discipline, R2 values of 0.75, 0.50, or 0.25 for endogenous latent variables in the structural model can be described as substantial, moderate, or weak, respectively.




RESULTS


Descriptive Results

Descriptions for traumatic experiences, dimensional risk perceptions, PTSD symptoms, anxiety, and sleep quality are presented in Table 1. As for traumatic experiences, 78% of our sample recalled that they did not contact confirmed COVID-19 patients, whereas 17% had contacts with those patients at the peak of the epidemic. However, 3 months after the peak time, 55% of our sample were thought they are likely to be contacted, and 9% believed they have many possibilities of infection, whereas 36% of our cohort believed that they were not likely to contact the patients. Furthermore, 114 participants reported their current contacts with the infected patients were more than before; conversely, 96 people reported the opposite. Generally, resuming their work after the peak of COVID-19, medical staff continued fearing for the virus and perceived the situation as a risk. As ratings for dimensional risks showed, only the organizational risk was averaged <2.5 points); the other five risks were recognized as frequent by our sample, especially the time pressure. In terms of PTSD symptoms, the C cluster for avoidant symptoms was rated lower; E for hyperarousal symptoms was rated relatively higher, suggesting the hyperarousal characteristic could be easily seen in our sample.


Table 1. Means and standard errors for subscale and total scores of questionnaires.
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Differences Between Medical Staff With or Without Probable PTSD

Eighty-four of 304 participants could be identified with probable PTSD using the cutoff point of PCL-5; thus, the prevalence of probable PTSD was 27.6% in our sample. Furthermore, participants were grouped into a without-PTSD group and a with-probable-PTSD group. As shown in Table 2, there were significant differences between the two groups in risk perceptions, anxiety, and sleep quality, but no difference in aspects of exposure experiences and age. However, the actual possibility of medical staff's infection seemed to be unrelated to PTSD symptoms as a χ2 test showed that previous and potential contacts with the COVID-19 patients were disparate in the two groups (χ2 = 3.467, p = 0.084 > 0.05). Next, a correlational analysis was conducted on variables different in the groups, showing that all specific risk perceptions were positively related to anxiety, sleep quality, and PTSD. Meanwhile, each pair correlation among anxiety, sleep quality, and PCL-5 scores was significant. All the coefficients of associations are presented in Table 3.


Table 2. Differences in measured variables between medical staff with or without probable PTSD.
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Table 3. Correlations between risk perception, anxiety, sleep quality, and PTSD symptoms.
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Explorative Analysis of the Correlated Variables and Their Intertwined Relationships

Based on the cognitive and behavioral theory and previous studies mentioned in the introduction, medical staff's risk perception affected by the epidemic outbreak could leverage their anxious emotion and worse sleep quality and then evolved the PTSD symptoms as a behavioral outcome. To prove the hypothesis, the chain-mediating effect using a PLS model was proposed and tested. Only the female nurses'data have entered the model (including 281 participants with an average age of 29.81 ± 7.112) for controlling the effects of other factors such as gender and profession. The final model is shown in Figure 1, which illustrates that the total adjusted R2 for PTSD symptoms is 0.263. The collinearity statistics for variance inflation factor (VIF) of all variables ranged from 1.312 to 3.407, meeting the criterion of <5. This model shows anxiety and sleep quality play a chain-mediating role between risk perceptions and PTSD symptoms. Illustrated in Table 4, the total effect of risk perceptions on PTSD symptoms was significant, and the coefficient was 0.333 (p < 0.000), but the direct effect of risk perceptions on PTSD symptoms was not significant (p = 0.304). However, the specific indirect effects were all significant as all the 95% confidence intervals of the bootstrap test did not include zero, also the chain-mediating effect through anxiety and sleep quality (β = 0.046, 95% confidence interval = 0.020–0.077, p < 0.000), statistically indicating anxiety and sleep quality could completely mediate the effect of risk perceptions on PTSD symptoms. Moreover, the weight of personal function risk on risk perceptions was 0.537, and compared to other risks, it tended to be the major contributor to the emotion of anxiety and sleep quality. Accordingly, the prediction of PTSD symptoms concerted on the D cluster (β = 0.874), which includes more symptoms of negative alteration in cognition and mood. Notably, considering establishing this ordering of mediation model, we tested alternative models: first, alternative model 1 run the model in the opposite direction of the model presented in the figure, attaining that the total adjusted R2 for risk perception was 0.348, but contributions to anxiety and sleep quality were weakened (the adjusted R2 values were 0.170 and 0.261 relatively); second, alternative model 2 changed the direction of anxiety and sleep quality, showing a slight decrease in the regression weight of path between anxiety and sleep quality, and path through risk perception to PTSD symptoms. As proven, the final model presented in the figure was better fitted in aspects of path coefficients and levels of R2, which also confirmed the previous hypothesis. Meanwhile, we explored the model with the total sample and the other model with controlling the variable of age; results showed changes were detected in the regression weights but were not in the significant coefficients of paths (see the Supplementary Materials for the detailed testing results for all models).


[image: Figure 1]
FIGURE 1. The chain-mediating effect of anxiety and sleep quality on the relationship between risk perceptions and PTSD symptoms using a PLS model.



Table 4. Path coefficients and the confidence intervals.
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DISCUSSION

The overall purpose of this study was to develop an understanding of the relationship between risk perceptions, anxiety, sleep quality, and PTSD symptoms of medical staff on the background of COVID-19. The prevalence of probable PTSD in our sample was estimated to be 27.6%. PTSD symptoms were positively related to individual risk perceptions. A major concerning risk was time pressure; the commonest PTSD symptom was hyperarousal according to the average score for self-ratings, whereas in the predictive analysis, their physical function risk perceptions contributed most to risk perceptions and may well predict the cognitive symptoms of PTSD. Anxiety and sleep quality were coexistent and interrelated in mediating the relationships between risk perceptions and PTSD symptoms.

Studies of risk perceptions and PTSD in epidemic settings are new. To our knowledge, this is the first study to examine the prospective relationships between risk perceptions of medical staff and PTSD symptoms after 3 months of COVID-19. In our cohort, the prevalence of PTSD was 27.6%, equal to the result from a mental health survey of 230 medical staff in a tertiary infectious disease hospital (52). Compared to the studies in the early period of COVID-19 (6, 7), the prevalence was relatively higher because of the development of PTSD symptoms and the persistent risks. As reported, symptoms persisting for more than 6 months after an event are likely to persist over the long term (53, 54). In this case, we should take immediate intervention for PTSD resulting from COVID-19 and deter its development. Notably, during the COVID-19 outbreak, the PTSD symptoms in our cohort were not discriminated in the traumatic exposures defined by the extent of being exposed to COVID-19; instead, the perceived risks were differentiated across the severity of PTSD symptoms. Inconsistent with previous studies, we did not find contact frequency as a risk factor for PTSD (7, 55). It partly lied in that our sample was collected by cluster sampling from the same hospital in Shanghai, which was not the hardest-hit area and well-defensed for COVID-19. However, in the resuming periods of China, Shanghai continued having imported cases and being tightly supervised. In this case, media reports centered on transmitting the information focused on imported cases, which turn an international city like Shanghai to be the focus. This also partially explained why our sample was alert to risk and perceived the frequent potential contacts. Moreover, with the traumatic event less varying and exposure level controlled, the effect of risk perceptions on PTSD symptoms could be brought out.

Results show high levels of perceptions for each dimensional risk, especially the physical function risk, could increase the negative emotions of anxiety, worsen sleep quality, form the negative metacognition, and sequentially develop the medical staff's PTSD symptoms (56, 57). Physical functions of medical staff suffered from overwhelmed works and insufficient protection caused by COVID-19. Compared to other risk perceptions during the COVID-19, physical function risk strongly contributed to the symptoms of PTSD such as hyperalertness and emotional avoidance. It could be a normal stress reaction for nurses to worry about their physical health threatened by the transmittable virus. However, when the worries persisted or worsened to be anxiety or fears, in a severe sense, they could affect sleep quality and presented as sleep disturbance, early wakes, or nightmares. If these worries were not relieved or properly copied, consequentially, they could generate PTSD symptoms. Consistent in previous clinic studies (58, 59), the effects of anxiety and sleep quality on PTSD of nurses suggest that anxiety and nightmares are specific work-related triggers for symptoms of PTSD. Anxiety was reported to be related to perceptions of being overextended at work in more than 50% of nurses (60). The novel chain–mediating model also presented the relations between risk perceptions and psychophysical reactions such as anxiety and sleep quality, based on the hypothesis from the perspective of cognition–emotion–behavior theory (61). However, it could be possible that anxiety measured as the general anxiety might persist and overlap with the arousal symptom cluster of PTSD, which added to a significant chain effect on hyperarousal symptoms presented in the final model. Therefore, indirect relations between risk perception and PTSD via anxiety and sleep quality need to be further studied.

Our findings complement studies of nurses' burnout and PTSD symptoms, which proposes that PTSD and burnout have commonly coexisted in nurses (60). In the work environment, nurses with PTSD and burnout have more negative opinions regarding the people they work with, thereby increasing the risk perception of the organization management and affecting their psychosocial support systems (62). Notably, young female nurses, who are the core of their family and have to balance their time for work and family, under the impact of the virus, need to devote more time to the work, take more protective but fussy measures, and keep a distance from their relatives and lovers. Collectively, they are burned out physically and mentally in signals of their risk perceptions for time pressure and lacking psychosocial supports.

COVID-19 had brought a whole new set of challenges to medical staff with great psychological impacts. As the pandemic continues, important clinical and policy strategies are needed to support them. Our study identified medical staff is a vulnerable group susceptible to PTSD symptoms. Risk perceptions affect their symptoms by increasing anxiety and worsening sleep quality. Hence, education inventions should target medical staff to ensure understanding and use of infectious control measures, which could help staff reasonably perceive the potential risks. Meanwhile, their personal safety should be ensured and strengthened by providing reliable protective controls and isolation at the same time with psychological support like counseling services. Emphatically, psychological help and cognitive–behavioral therapies for relieving anxiety are imperative and effective for intervening in PTSD symptoms of medical staff.

The present study builds the chain-mediating model by PLS analysis, which allows studying the formative measure structure of risk perception and its associations with PTSD. Weight indications and the significant direct and indirect effects proved the cognition–emotion–behavior links for PTSD development, suggesting that cognitive–behavioral treatments for PTSD should be more tailored to medical staff targeted at risk perception. There are several limitations to our findings. First, the cross-sectional nature limited the establishment of a causal relationship between risk perception and PTSD symptoms. Although the PLS analysis can be stronger in predicting dependent variables than SEM, longitudinal designs and studies are still needed to confirm the relation, especially the chain effect of anxiety and sleep quality, given that a retrospective reporting bias may contaminate this attempt to establish temporal precedence between constructs. Second, the small sample size and the local sampling should be notified. On the one hand, a homogenous sample of nurses within a single hospital setting in an international city facilitated control of other related factors such as gender and occupation. On the other hand, it would decrease the reliability and generalized findings. Besides, the possible self-selection bias associated with the online method should be acknowledged as a limitation. Moreover, one should be cautious about interpreting the completely mediating role of anxiety and sleep quality as more other latent variables (i.e., depression, fear, burnout, and self-efficacy) were not presented in the explorative study. Therefore, other factors influencing the relationship between risk perception and PTSD deserve to be profoundly explored.



CONCLUSIONS

At the very core of any public health response, medical staff form the crucible force that must not melt in the heat of the crisis. The lesson we can draw from the COVID-19 for all future outbreaks is that medical staff are neither immune to the virus nor to the psychological stress. Medical staff are vulnerable to PTSD symptoms due to their perceived risks for their surroundings, their raised anxiety, and worsened sleep quality. Hence, the development of PTSD symptoms can be avoided by the candid acknowledgment of the risks and timely implementation of simple protective measures for securing personal safety. Psychological and medical therapies for ameliorating anxiety and sleep quality could also be plausible for deterring the PTSD symptoms, especially the negative cognition and mood. Now that COVID-19 is under control but not eradicated, medical staff's long-term psychological recoveries are in the wake of COVID-19. Further studies are needed to improve the mental protection and preparations of medical staff for the next battle.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the ethics committee of the Navy Medical University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

QY contributed to the writing of the article and all the analysis. GD contributed to the idea and finally approved the design. WD leaded the whole study, including putting forward this study, getting source and carrying out the study. AC contributed to revise this article and part of statistical analysis. XS contributed to perform the investigation and collection of all data. All authors were accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved, agreed to submit our research result in the article to this journal, and read and approved the final manuscript.



FUNDING

This work was supported by Research on Key Technologies of Pre-flight Psychological Evaluation and Personality Maintenance of Carrierbased Pilots (HJ20191A020139).



ACKNOWLEDGMENTS

The authors thank all the medical staff who took part in this study for their courage and dedication in managing the COVID-19 crisis.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2021.607612/full#supplementary-material



REFERENCES

 1. Kang P, Lv Y, Hao L, Tang B, Liu Z, Liu X, et al. Psychological consequences and quality of life among medical rescuers who responded to the 2010 Yushu earthquake: a neglected problem. Psychiatry Res. (2015) 230:517–23. doi: 10.1016/j.psychres.2015.09.047

 2. Lv Y, Zhang Z, Zeng W, Li J, Wang X, Luo L. Anxiety and Depression Survey of Chinese Medical Staff Before and During COVID-19 Defense. Rochester, NY: Social Science Electronic Publishing (2020). doi: 10.2139/ssrn.3551350

 3. Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Res. (2020) 288:112954 doi: 10.21203/rs.3.rs-17172/v1

 4. Santarone K, McKenney M, Elkbuli A. Preserving mental health and resilience in frontline healthcare workers during COVID-19. Am J Emerg Med. (2020) 38:1530–1. doi: 10.1016/j.ajem.2020.04.030

 5. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders. DSM-5. Washington DC: American Psychiatric Press (2013). doi: 10.1176/appi.books.9780890425596

 6. Tan BYQ, Chew NWS, Lee GKH, Jing M, Goh Y, Yeo LLL, Zhang K, et al. Psychological impact of the COVID-19 pandemic on health care workers in Singapore. Ann Intern Med. (2020) 173:317–20. doi: 10.7326/M20-1083

 7. Yin Q, Sun Z, Liu T, Ni X, Deng X, Jia Y, et al. Posttraumatic stress symptoms of health care workers during the corona virus disease 2019. Clin Psychol Psychother. (2020) 27:384–95. doi: 10.1002/cpp.2477

 8. Johnson SU, Ebrahimi OV, Hoffart A. PTSD symptoms among health workers and public service providers during the COVID-19 outbreak. PLoS ONE. (2020) 15:e0241032. doi: 10.1371/journal.pone.0241032

 9. Wang C. A novel coronavirus outbreak of global health concern. Lancet. (2020) 395:470–3. doi: 10.1016/S0140-6736(20)30185-9

 10. Marshall R, Galea S, Kilpatrick D. Psychological reactions to terrorist attacks. Findings from the National Study of Americans' reactions to September 11: comment. JAMA. (2002) 288:2683–4. doi: 10.1001/jama.288.21.2683-JLT1204-1-3

 11. Marshall RD, Bryant RA, Amsel L, Suh EJ, Cook JM, Neria Y. The psychology of ongoing threat: Relative risk appraisal, the September 11 attacks, and terrorism-related fears. Am Psychol. (2007) 62:304–16. doi: 10.1037/0003-066X.62.4.304

 12. Slovic P. Perception of risk. Science. (1987) 236:280–5. doi: 10.1126/science.3563507

 13. Holbrook TL, Hoyt DB, Stein MB, Sieber WJ. Perceived threat to life predicts posttraumatic stress disorder after major trauma: risk factors and functional outcome. J Trauma. (2001) 51:287. doi: 10.1097/00005373-200108000-00010

 14. Ho SM, Kwong-Lo RS, Mak CW, Wong JS. Fear of severe acute respiratory syndrome (SARS) among health care workers. J Consult Clin Psychol. (2005) 73:344–9. doi: 10.1037/0022-006X.73.2.344

 15. Koh D, Meng KL, Chia SE, Ko SM, Feng Q, Ng V, et al. Risk perception and impact of Severe Acute Respiratory Syndrome (SARS) on work and personal lives of healthcare workers in singapore what can we learn? Med Care. (2005) 43:676–82. doi: 10.1097/01.mlr.0000167181.36730.cc

 16. Maunder RG, Lancee WJ, Rourke S, Hunter JJ, Goldbloom D, Balderson K, et al. Factors associated with the psychological impact of severe acute respiratory syndrome on nurses and other hospital workers in Toronto. Psychosom Med. (2004) 66:938–42. doi: 10.1097/01.psy.0000145673.84698.18

 17. Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The Psychological impact of the SARS epidemic on hospital employees in china: exposure, risk perception, and altruistic acceptance of risk. Can J Psychiatry. (2009) 54:302–11. doi: 10.1177/070674370905400504

 18. Zhang X, Cao G, Xu Z, Chen Z, Zhang Y, Cao B. Compliation of the questionnaire for nurses' risk perceptioin. Nurs Res. (2016) 30:2353–5.

 19. Abdel Wahed WY, Hefzy EM, Ahmed MI, Hamed NS. Assessment of knowledge, attitudes, and perception of health care workers regarding COVID-19, a cross-sectional study from Egypt. J Community Health. (2020) 45:1242–51. doi: 10.1007/s10900-020-00882-0

 20. Zhang M, Zhou M, Tang F, Wang Y, Nie H, Zhang L, et al. Knowledge, attitude, and practice regarding COVID-19 among healthcare workers in Henan, China. J Hosp Infect. (2020) 105:183–7. doi: 10.1016/j.jhin.2020.04.012

 21. Chong M-Y, Wang W-C, Hsieh W-C, Lee C-Y, Chiu N-M, Yeh W-C, et al. Psychological impact of severe acute respiratory syndrome on health workers in a tertiary hospital. Br J Psychiatry. (2004) 185:127–33. doi: 10.1192/bjp.185.2.127

 22. Hawryluck L, Gold WL, Robinson S, Pogorski S, Styra RJEID. SARS control and psychological effects of quarantine, Toronto, Canada. Emerging Infect Dis. (2004) 10:1206–12. doi: 10.3201/eid1007.030703

 23. Rabian B, Fedoroff IC. Anxiety Sensitivity: Progress, Prospects, Challenges. Mahwah, NJ: Erlbaum (1999). p. 339.

 24. Taylor S, Fedoroff IC, Koch WJ. Posttraumatic stress disorder due to motor vehicle accidents: Patterns and predictors of response to cognitive-behavior therapy. In: Hickling EJ, Blanchard EB, editors. The International Handbook of Road Traffic Accidents and Psychological Trauma: Current Understanding, Treatment and Law. New York, NY (1999). p. 353–74.

 25. Fedoroff IC, Taylor S, Asmundson GJG, Koch WJ. Cognitive factors in traumatic stress reactions: predicting PTSD symptoms from anxiety sensitivity and beliefs about harmful events. Behav Cogn Psychother. (2000) 28:5–15. doi: 10.1017/S1352465800000023

 26. Cao Q, Zhao H, Yao J, Liang Y. Anxiety and sleep quality in Chinese persons with a substance use disorder: a moderated mediation model of rumination and mindfulness. Curr Psychol. (2019) 1–10. doi: 10.1007/s12144-019-00200-5

 27. Jacoby A, Snape D, Lane S, Baker GA. Self-reported anxiety and sleep problems in people with epilepsy and their association with quality of life. Epilepsy Behav. (2015) 43:149–58. doi: 10.1016/j.yebeh.2014.09.071

 28. Uhde TW, Cortese BM, Vedeniapin AJ. Anxiety and sleep problems: emerging concepts and theoretical treatment implications. Curr Psychiatry Rep. (2009) 11:269–76. doi: 10.1007/s11920-009-0039-4

 29. Babson KA, Badour CL, Feldner MT, Bunaciu L. the relationship of sleep quality and PTSD to anxious reactivity from idiographic traumatic event script-driven imagery. J Trauma Stress. (2012) 25:503–10. doi: 10.1002/jts.21739

 30. Wright K, Britt T, Bliese PD, Adler AB, Picchioni D, Moore D. Insomnia as predictor versus outcome of PTSD and depression among Iraq combat veterans. J Clin Psychol. (2011) 67:1240–58. doi: 10.1002/jclp.20845

 31. Lu W, Wang H, Lin Y, Li L. Psychological status of medical workforce during the COVID-19 pandemic: a cross-sectional study. Psychiatry Res. (2020) 288:112936. doi: 10.1016/j.psychres.2020.112936

 32. Li Z, Ge J, Yang M, Feng J, Qiao M, Jiang R, et al. Vicarious traumatization in the general public, members, and non-members of medical teams aiding in COVID-19 control. Brain Behav Immun. (2020) 88:916–9. doi: 10.1101/2020.02.29.20029322

 33. Xiao H, Zhang Y, Kong D, Li S, Yang N. The effects of social support on sleep quality of medical staff treating patients with Coronavirus Disease 2019 (COVID-19) in January and February 2020 in China. Med Sci Monit. (2020) 26:e923549. doi: 10.12659/MSM.923921

 34. Lichtenstein S, Slovic P, Fischhoff B, Layman M, Combs B. Judged frequency of lethal events. J Exp Psychol. (1978) 4:551–78. doi: 10.1037/0278-7393.4.6.551

 35. Bagozzi RP. On the meaning of formative measurement and how it differs from reflective measurement: comment on Howell, Breivik, and Wilcox. Psychol Methods. (2007) 12:229–37. doi: 10.1037/1082-989X.12.2.229

 36. Finn A, Wang L. Formative vs. reflective measures: facets of variation. J Bus Res. (2014) 67:2821–6. doi: 10.1016/j.jbusres.2012.08.001

 37. Lee N, Cadogan JW. Problems with formative and higher-order reflective variables. J Bus Res. (2013) 66:242–7. doi: 10.1016/j.jbusres.2012.08.004

 38. Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The posttraumatic stress disorder checklist for DSM-5 (PCL-5): development and initial psychometric evaluation. J Trauma Stress. (2015) 28:489–98. doi: 10.1002/jts.22059

 39. Tong X, An D, McGonigal A, Park SP, Zhou D. Validation of the Generalized Anxiety Disorder-7 (GAD-7) among Chinese people with epilepsy. Epilepsy Res. (2016) 120:31–6. doi: 10.1016/j.eplepsyres.2015.11.019

 40. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing Generalized Anxiety Disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–7. doi: 10.1001/archinte.166.10.1092

 41. Buysse DJ, Iii CFR, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep quality index: a new instrument for psychiatric practice and research. Psychiatry Res. (1989) 28:193–213. doi: 10.1016/0165-1781(89)90047-4

 42. Carpenter JS, Andrykowski MA. Psychometric evaluation of the Pittsburgh sleep quality index. J Psychos Res. (1998) 45:5–13. doi: 10.1016/S0022-3999(97)00298-5

 43. Buysse DJ, Sonia AI, Edinger JD, Lichstein KL, Morin CM. Recommendations for a standard research assessment of insomnia. Sleep. (2006) 9:1155. doi: 10.1093/sleep/29.9.1155

 44. Harvey AG, Kathleen S, Whitaker KL, Damian M, Harvinder V. The subjective meaning of sleep quality: a comparison of individuals with and without Insomnia. Sleep. (2008) 31:383. doi: 10.1093/sleep/31.3.383

 45. Chin WW. Issues and opinion on structural equation modeling. Mis Q. (1998) 22:1.

 46. Riou J, Guyon H, Falissard B. An introduction to the partial least squares approach to structural equation modelling: a method for exploratory psychiatric research. Int J Methods Psychiatric Res. (2015) 25:220–31. doi: 10.1002/mpr.1497

 47. Wold BH. Soft modelling: The basic design and some extensions. In: Joreskog KG, Wold HOA, editors. Systems Under Indirect Observation. Amsterdam (1982). p. 36–37.

 48. Gustafsson A, Johnson MD. Determining attribute importance in a service satisfaction model. J Serv Res. (2004) 7:124–41. doi: 10.1177/1094670504268453

 49. Maccallum RC, Browne MW. The use of causal indicators in covariance structure models: some practical issues. Psychol Bull. (1993) 114:533–41. doi: 10.1037/0033-2909.114.3.533

 50. Efron B. Bootstrap confidence intervals: good or bad? Psychol Bull. (1988) 104:293–6. doi: 10.1037/0033-2909.104.2.293

 51. Gefen D, Straub DW, Boudreau M. Structural equation modeling techniques and regression: guidelines for research practice. Commun Assoc Inform Syst. (2000) 4:1–77. doi: 10.17705/1CAIS.00407

 52. Huang J, Han M, Luo T, Ren A, Zhou X. Mental health survey of 230 medical staff in a tertiary infectious disease hospital for COVID-19. Chin J Indust Hygiene Occupat Dis. (2020) 38:1–2. doi: 10.3760/cma.j.cn121094-20200219-00063

 53. Kessler R, Sonnega A, Bromet E. Posttraumatic stress disorder in the national comorbidity survey. Archgenpsychiatry. (1995) 52:1048. doi: 10.1001/archpsyc.1995.03950240066012

 54. Sprang G. Vicarious stress: patterns of disturbance and use of mental health services by those indirectly affected by the Oklahoma City bombing. Psychol Rep. (2001) 89:331–8. doi: 10.2466/pr0.2001.89.2.331

 55. Liu N, Zhang F, Wei C, Jia Y, Shang Z, Sun L, et al. Prevalence and predictors of PTSS during COVID-19 outbreak in China hardest-hit areas: gender differences matter. Psychiatry Res. (2020) 287:112921. doi: 10.1016/j.psychres.2020.112921

 56. Roussis P, Wells A. Psychological factors predicting stress symptoms: metacognition, thought control, and varieties of worry. Anxiety Stress Coping. (2008) 21:213–25. doi: 10.1080/10615800801889600

 57. Takarangi MKT, Smith RA, Strange D, Flowe HD. Metacognitive and metamemory beliefs in the development and maintenance of posttraumatic stress disorder. Clin Psychol Sci. (2016) 5:131–40. doi: 10.1177/2167702616649348

 58. Chou TL, Chang LI, Chung MH. The mediating and moderating effects of sleep hygiene practice on anxiety and insomnia in hospital nurses. Int J Nurs Pract. (2015) 21:9–18. doi: 10.1111/ijn.12164

 59. Pei-Fen MA, Shi HM, Jin L, Yang KJ. The correlational of nurses' sleep quality and anxiety in ICU of 3A-level hospital. J Nurs Admin. (2013) 1:5.

 60. Mealer M, Burnham EL, Goode CJ, Rothbaum B, Moss M. The prevalence and impact of post traumatic stress disorder and burnout syndrome in nurses. Depress Anxiety. (2009) 26:1118–26. doi: 10.1002/da.20631

 61. Gander HH, Perron W, Poscher R, Riescher G, Würtenberger T. Cognition and Emotion in Risk Perception and Behavior – Security Awareness/Need for Security. Waldseestraße: Nomos Verlagsgesellschaft mbH and Co. KG (2012).

 62. Mo Y, Deng L, Zhang L, Lang Q, Liao C, Wang N, et al. Work stress among Chinese nurses to support Wuhan in fighting against COVID-19 epidemic. J Nurs Manag. (2020) 28:1002–9. doi: 10.1111/jonm.13014

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.

Copyright © 2021 Yin, Chen, Song, Deng and Dong. 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/fpsyt-12-607612-t004.jpg
Total effect

Anxiety— PTSD symptoms

Anxiety—> sleep quality

Risk perceptions— anxiety

Risk perceptions— PTSD symptoms

Risk peroeptions— sleep quality

Sieep quality—> PTSD symptoms

Direct effect

Anxiety— PTSD symptoms

Anxiety— sleep quality

Risk perceptions—» anxiety._

Risk perceptions— PTSD symptoms

Risk perceptions—» sleep quality

Sleep quality— PTSD symptoms

Specific indirect effects

Risk perceptions— anxiety—> PTSD symptoms

Risk perceptions— anxiety—> sleep quality— PTSD symptoms
Risk perceptions— sleep quality— PTSD symptoms
Risk perceptions— anxiety—> sleep quality

0.329
0.268
0.548
0.333
0.413
0314

0.244
0.268
0.548
0.070
0.266
0314

0.134
0.046
0.083
0.147

sD

0.083
0.066
0.049
0.065
0.046
0.068

0.083
0.066
0.049
0.068
0.066
0.068

0.061
0.015
0.030
0.040

Lower bounds

0.153
0.136
0.453
0.243
0.332
0172

0.077
0.136
0.453
-0.047
0.148
0172

0.039
0020
0.035
0.072

Upper bounds

0.478
0.391
0.6845
0.455
0.517
0.438

0.395
0.391
0.645
0.219
0.403
0.438

0.235
0.077
0.149
0.228

3.972
4.004
11.162
6.111
8.930
4596

2.942
4.004
11.162
1.028
4.041
4.506

2.634
3.149
2.808
3.714

0.000
0.000
0.000
0.000
0.000
0.000

0.003
0.000
0.000
0.304
0.000
0.000

0.009
0.002
0.005
0.000





OPS/images/fpsyt-12-607612-t002.jpg
Criterion B

Criterion C

Criterion D

Criterion E

Total score

Age

Previous contact
Potential contact
Personal safety risk
Physical function risk

Occupational
exposure risk

Psychosocial
evaluation risk

Organizational risk
Time pressure
Anxiety

Sieep quality

Probable PTSD
(=84

117 £ 150
0.476 £ 0.799
1.43 £ 1.80
161+ 172
415 £7.06
29.7+£7.16
1.40 +£0.983
1.82 £ 0.679
3.16 + 0.858
3.39 £ 0.889
2.86 + 0.836

3.13+£0.859

2.79 £ 0.945
3.67 £1.09
12.7 +£3.62
9.48 £2.80

Without PTSD
(n =220)

0.163 + 0.428
0.027 +0.189
0.132 + 0.365
0.273 + 0.522
24.1 +£3.67
30.7 +7.61
1.66 + 1.21
1.71 £0.653
2.46 £0.938
2.77 £0.892
2.35+0.788

2.50 £0.858

227 £0.761
282+1.10
8.81£2.60
715 +2.34

4

7.07
7.04
8.89
741
135
0.866
1.48
1.32
6.00
5.01
4.81

5.49

4.74
5.04
6.52
9.07





OPS/images/fpsyt-12-607612-t003.jpg
1. Personal safety risk
2. Physical function risk

3. Occupational exposure risk
4. Psychosocial evaluation risk
5. Organizational risk

6. Time pressure

7. Anxiety

8. Sleep quality

9. POL-5 scores

“p < 0.01.

0.770™
0.650"
0.640™
0.512*
0.391™
0.438™
0.301™
0.365™

0.724**
0.628™
0.559"
0.480™
0.475™
0.362™
0.376"

0.697"
0.631**
0.429"
0.452**
0.285™
0.326*

0.622*
0.527*
0.431*
0.279™
0.371*

1
0.536™
0.441*
0.238™
0.300"

1
0.410™
0.276™
0.326™

1
0.347*
0.576*

1
0.475*

1





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Risk Perception and PTSD Symptoms of Medical Staff Combating Against COVID-19: A PLS Structural Equation Model



		Introduction



		Post-Traumatic Stress Disorder Symptoms of Medical Staff



		The Association Between PTSD and Risk Perception



		The Definition and Measurement of Medical Staff's Risk Perception



		Anxiety and Sleep Quality Associated With the Risk Perception and PTSD Symptoms of Medical Staff



		The Present Study







		Methods



		Participants



		Procedure



		Measures



		Demographic Questionnaire



		Risk Perceptions Questionnaire



		The PTSD Checklist for DSM-5



		Generalized Anxiety Disorder Scale



		Pittsburgh Sleep Quality Index









		Statistical Analysis







		Results



		Descriptive Results



		Differences Between Medical Staff With or Without Probable PTSD



		Explorative Analysis of the Correlated Variables and Their Intertwined Relationships







		Discussion



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Risk Perception and PTSD
Symptoms of Medical Staff
Combating Against COVID-19: A
PLS Structural Equation Model





OPS/images/fpsyt-12-607612-g001.gif
Tty

)
tnclen s

ecopstont

e ]

Peycrosoca

Crguzavorst
£

Time e

Sisp qusity

Py—r

Raaorex0263 (8

Caner

e






OPS/images/fpsyt-12-607612-t001.jpg
Questionnaires
Traumatic experiences

(4-point scale)

Risk perceptions
(5-point scale)

PCL-5
(6-point scale)

GAD-7 (4-point scale)
PSQl (4-point scale)

Variables

Previous
contact
Potential
contact
Personal
safety risk

Physical
function risk

Occupational
exposure
risk

Psychosocial
evaluation
risk

Organizational
risk

Time
pressure

Criterion B

Criterion G
Criterion D
Criterion E
Total score
Anviety
Sleep
quality

Mean

159

174

265

2.94

249

267

241

3.03

0.441

0.161

0.490

0.641
289
9.88
7.79

sD

1.156

0.661

0.967

0.932

0.833

0.902

0.847

1.15

0977

0.491
1.15
117
9.18
3.39









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





