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Introduction: The COVID-19 pandemic has led to a drastic increase in the workload of healthcare professionals, particularly nurses, with serious consequences for their psychological well-being. Our study aimed to identify demographic and work-related factors, as well as clinical predictors of post-traumatic stress disorder (PTSD) and generalized anxiety disorder (GAD), in nurses employed during the COVID-19 pandemic.

Methods: We carried out a cross-sectional study between December 2020 and April 2021 on nurses employed during the COVID-19 second wave (October - December 2020). We evaluated PTSD and GAD using two validated questionnaires: i) the Impact of Event Scale – Revised (IES-R); and ii) General Anxiety Disorder –7 (GAD-7).

Results: Overall, 400 nurses, whose mean age was 34.3 years (SD ± 11.7), were included in the study. Most were female (78.5%), unmarried (58.5%) and employed in the central (61.5%) regions of Italy. A total of 56.8% of all participants had clinical predictors of PTSD, recording a median IES-R score (IQR) of 37.0 (22.0, 51.0) (range 1-84; cut-off >33 for PTSD). Furthermore, 50% of respondents reported moderate-to-severe symptoms consistent with GAD, recording a median GAD-7 score (IQR) of 9.5 (6.0,14.0) (range 0-21; cut-off >10 for GAD). Multivariable analysis showed that moderate-to-severe GAD (aOR = 4.54, 95% CI: 2.93 - 7.05), being employed in the critical care area (aOR = 1.74, 95% CI: 1.01 - 3.00) and being female (aOR= 1.88, 95% CI: 1.09 - 3.22) were significantly associated with the presence of clinical predictors of PTSD.

Discussion: The levels of PTSD symptoms and anxiety among nurses were high during the pandemic. PTSD and GAD represent a public health problem that should be addressed in the post-pandemic period. Healthcare organizations need to activate specific support and rehabilitation networks and programs for healthcare professionals employed during the COVID-19 pandemic.
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1. Introduction

Since the beginning of the COVID-19 pandemic, healthcare workers (HCWs) were in the front line, assisting patients with COVID-19; they faced an unexpected and sudden increase in healthcare demands and were exposed to a high risk of contracting the disease (1). Furthermore, because of the fear of contagion and the social-distance measures put in place to contain the pandemic, HCWs often could not or chose not to see their families and friends for long periods, so they found themselves alone and with no emotional support. Such conditions are known to have negative effects on the psychological health of HCWs (2, 3).

Psychological sequelae secondary to the outbreak of an epidemic have already been reported for Middle East respiratory syndrome (MERS) in 2012 and severe acute respiratory syndrome (SARS) in 2003, in which symptoms of post-traumatic stress disorder (PTSD), sleep disorders, social isolation, work-related stress, burnout, and generalized anxiety disorder (GAD) were reported in HCWs (4–7). In the case of the COVID-19 pandemic, the scientific literature shows that HCWs, especially nurses and women who worked in the front line and in emergency areas, experienced more severe mental health symptoms than others (3). According to a meta-review of systematic reviews, GAD and PTSD were the most prevalent COVID-19 pandemic-related mental health conditions affecting HCWs, especially nurses (8). Several more detailed studies, conducted after the first wave of the pandemic in China, reported that HCWs suffered from anxiety and stress-related symptoms, with prevalence ranging from 28.5 to 36.1% and 24 to 73.4%, respectively (9–11). In addition, some studies have reported high levels of anxiety and acute stress disorders in nurses more than a year after the start of the pandemic (12, 13).

Focusing attention on the psychological impact of COVID-19 on HCWs, particularly on the Italian nurses who were among the first in Europe to deal with the pandemic and to assist COVID-19 patients (14), is crucial to investigate if such HCWs are to be offered the right tools to face this extraordinary scenario and to preserve their mental health, both as individuals and as actors in the National Health Service. In the Italian context, relatively few studies have investigated the prevalence of GAD and PTSD in HCWs, and most of these were conducted exclusively during the first wave of COVID-19 (15, 16), focusing on local contexts (12, 17, 18). Given this, we conducted a study on a national sample of nurses employed during the second wave of the COVID-19 pandemic to investigate the long-term impact on nurses’ mental health, with the specific aims of (i) determining the prevalence of symptoms of potential GAD and PTSD; (ii) identifying possible predictors of PTSD.



2. Materials and methods


2.1. Setting and participants

We conducted a cross-sectional survey, using a convenience sample of Italian nurses who worked on the front line during the second wave of the COVID-19 pandemic (October–December 2020) (19, 20). The survey followed the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) (21) (Supplementary Material S1) and was disseminated through social-media platforms (Facebook, Telegram, Instagram), as well as specific social-media groups for nurses. Data collection was performed between December 2020 and April 2021. Nurses were invited to take part voluntarily in an online survey accessible via smartphone through a Google Form link. The study was performed in accordance with the World Medical Association Declaration of Helsinki. Participants were asked for their consent and were guaranteed anonymity in the information collected. The institutional ethics board of the Umberto I Teaching Hospital/Sapienza University of Rome approved this study (protocol 0489/2021).



2.2. Questionnaire

We developed a 41-item survey based on the literature. The questionnaire comprised three sections. The first section included 12 items that aimed to collect socio-demographic and occupational data: gender, age, nationality, marital status, employment information (department, area, employment in COVID-19 area during the first wave, and geographical context), and COVID-19 personal history (previous SARS-CoV-2 infection and experience). The second section aimed to investigate anxiety disorders: in this case, Generalized Anxiety Disorder-7 (GAD-7), a questionnaire for GAD screening, was used in its validated Italian version. The scale assigns a score from 0 (not at all) to 3 (almost every day) based on the frequency of reported symptoms over the previous 14 days. The total GAD-7 score for the seven items ranges from 0 to 21. Based on the total score, it is possible to stratify the presence of symptoms of GAD (0–4: minimal anxiety; 5–9: mild anxiety; 10–14: moderate anxiety; 15–21: severe anxiety) (22). The third section assessed acute stress reactions and the increased likelihood of having PTSD using a validated questionnaire, Impact of Event Scale-Revised (IES-R), which has demonstrated good internal consistency in the Italian version (23). IES-R is a 22-item scale that is rated from 0 (not at all) to 4 (extremely) with respect to how distressing each item was during the last 7 days. For the purposes of our study, we modified the IES-R instructions by contextualizing the questionnaire to the COVID-19 experience of the 7 days prior. The total IES-R score for the 22 items ranges from 0 to 88. The scale scores are determined from three subscales, which reflect intrusion (8 items), avoidance (8 items), and hyperarousal (6 items; see Table 1 for definitions).



TABLE 1 Impact of Event Scale-Revised (IES-R) subscale definition.
[image: Table1]



2.3. Statistical analysis

Descriptive statistics were obtained using the median and interquartile range, or mean and standard deviation, for continuous variables, and proportions for dichotomous and categorical variables. The COVID-19 employment area was categorized into five categories: critical care (i.e., emergency departments, intensive care units), medical wards (also including nursing homes), surgical wards, primary care (i.e., COVID-19 vaccination services, COVID-19 testing programs, contact tracing units, and home-care services for COVID-19 patients), and other (i.e., mental-health units, rehabilitation units). The age of the nurses was classified according to the average age (35 years). The presence or absence of symptoms of PTSD and GAD were assessed using validated questionnaires and were classified as either being present or absent (two variables). To assess GAD-7, we classified a score > 10 as “presence of moderate/severe symptoms of GAD”. PTSD was classified into two levels: IES-R scores ≥33 were classified as “presence of symptoms of PTSD” and scores <33 as “absence of symptoms of PTSD”. For the univariable analysis, Pearson’s chi-squared test was used for dichotomous and categorical variables, while the Mann–Whitney U Test was used to compare continuous variables between females and males. A multivariable logistic-regression model was built to identify predictors of PTSD. According to the Hosmer and Lemeshow logistic-regression model building strategy, the variables examined by univariate analysis using the appropriate statistical test were included in the model when the p-value was less than 0.25 (see Supplementary Material S2). We also included variables described by opinion of experts and literature to provide a complete control of confounding. All variables initially tested were retained in the final model because their exclusion altered the aORs of the other variables. The only exception was the variable “years of working” which was removed due to collinearity with the variable “age”. The final model consisted of the following variables: sex (female vs. male), age (≤ 35 and > 35 years), marital status (married/engaged vs. single/unmarried/separated/divorced), region of employment (northern Italy vs. center, south Italy, and Islands), nurses employed in COVID-19 wards during the first and second waves, COVID-19 employment wards/area (primary care, critical care, medical wards, surgical wards and other), COVID-19 previous infection, symptomatic COVID-19 positive member of family/friends and presence of moderate-to-severe GAD (GAD-7 score ≥ 10). Results were expressed as adjusted odds ratios (aOR), their 95% confidence intervals (CI), and p-value. A p-value <0.05 was considered statistically significant. All analyses were performed using Stata (StataCorp LLC, 4905 Lakeway Drive, College Station, TX, United States), version 17.0.




3. Results


3.1. Characteristics of the sample

A total of 400 nurses employed in 19 of the 21 Italian Regions (19 administrative Regions and two autonomous provinces) during the second wave of the COVID-19 pandemic completed the survey. In line with the gender distribution of nurses in Italy [76.45% women (24)], most of the sample was female (78.7%), unmarried (58.5%), and employed in central Italy (61.5%), with a mean age of 34.3 [image: image] 11.8 years. The years of professional experience for the overall sample ranged from 0 to 43 years (mean = 16 years, SD= ± 11.9). Most respondents worked in COVID-19 units during both the first and second waves of the pandemic (195; 51.3%); the main areas of work were critical (37.0%) and primary (35.3%) care. Finally, 19% of the sample reported a previous SARS-CoV-2 infection (Table 2).



TABLE 2 General characteristics of the survey sample.
[image: Table2]



3.2. Generalized anxiety disorder

The median GAD-7 score (IQR) was 9.5 (6.0,14.0; range: 0–21). Of the four severity categories, only 63 nurses (15.8%) reported as being in a normal state, while the remaining 337 (84.2%) experienced symptoms of anxiety, from mild (n = 137, 34.2%) to moderate (n = 106, 26.5%), and up to severe GAD (n = 94, 23.5%). Based on the cut-off value of 10, the prevalence of symptoms of GAD was 50% (n = 200). There was a gender difference in score distribution, with females having a higher median than males: 10.0 (6.0,14.0) vs. 8.0 (6.0,14.0; Table 3).



TABLE 3 Distribution of generalized anxiety disorder and post-traumatic stress disorder scores in the study sample and by gender.
[image: Table3]



3.3. Post-traumatic stress disorder

Participants recorded IES-R scores ranging from 0 to 84, with a median score (IQR) of 37.0 (22.0, 51.0). According to the predefined cut-off for assessing the presence of PTSD symptoms (IES-R scores ≥33), of the 227 participants (56.8%) who scored above the cut-off, 195 (85.9%) attained scores higher than 39 (Table 4). The median IES-R score (IQR) of female nurses was higher than that of male nurses: 38.0 (24.0, 52.0) vs. 30.0 (22.0, 45.0; Table 2). Similar gender differences were found for the median subscale scores (IQR): female nurses had a higher median score (IQR) for the hyperarousal subscale [8.0 (4.0, 12.0) vs. 6.0 (3.0, 11.0), p-value = 0.034] and intrusion subscale [16.0 (9.0, 21.0) vs. 13.0 (6.0, 9.0), p-value = 0.007]. The items with the highest median score were those in the intrusion subscale (Table 5).



TABLE 4 Median of generalized anxiety disorder and post-traumatic stress disorder scores in the study sample and by gender.
[image: Table4]



TABLE 5 IES-R subscale scores in the study sample and by gender.
[image: Table5]



3.4. Multivariable analysis

At the multivariable analysis, higher odds of PTSD symptoms were found for nurses with presence of symptoms for moderate-to-severe GAD (aOR = 4.54, 95% CI: 2.93 to 7.05). Similarly, being female (aOR= 1.88, 95% CI: 1.09 to 3.22) and employment in the critical care area (aOR = 1.74, 95% CI: 1.01 to 3.00) were associated with the presence of symptoms of PTSD. In contrast, age, marital status, employment in COVID-19 units continually during both the first and second waves, employment in a COVID-19 area in Northern Italy, and previous SARS-CoV-2 infection did not appear to increase the likelihood of having symptoms of PTSD (Table 6).



TABLE 6 Factors associated with post-traumatic stress disorder (IES-R[image: image]33) in nurses.
[image: Table6]




4. Discussion and conclusion

This study aimed to assess the prevalence of symptoms of GAD and PTSD among nurses employed during the second wave of COVID-19 in Italy and to evaluate the factors influencing PTSD in this sample.

Overall, the results of the present study confirm that the COVID-19 pandemic has had a profoundly negative effect on the mental health of Italian nurses.

Generalized anxiety disorder symptoms were reported by half the nursing population sample employed during the second wave of the pandemic. The prevalence of symptoms of anxiety appears in line with the international context. In fact, during the global pandemic, anxiety was the most prevalent mental disorder in HCWs and prevalence was significantly higher than in the general population, with a similar distribution in the pooled prevalence across all geographic areas: global 42%, (25) Africa 49% (26), South America 35% (27), Eastern Europe 30% (28), and Southeast Asia 23% (9). These results are also consistent with other studies conducted in Italy and other European countries (25, 29–31). Significant differences were observed in the occurrence and severity of the condition according to gender, with female nurses reporting a higher median GAD-7 score. However, even before the pandemic, anxiety overload in the nursing profession, together with its symptomatic manifestations and their potential effect on patient safety, appeared to be a well-established phenomenon: pre-pandemic studies reported a prevalence of GAD greater than 35% in the nursing population, with a particular impact on female nurses (32–36). Therefore, to rebuild a healthcare system challenged by COVID-19, it will be necessary to increase efforts to screen and diagnose anxiety disorders in healthcare providers.

In the case of PTSD, the recorded IES-R scores suggest the presence of PTSD symptoms in almost 60% of the sample. This is markedly higher than the prevalence shown in pre-pandemic studies, which reported PTSD in 7–21% of nurses (37, 38). However, our findings are still consistent with studies carried out during other emergencies/crisis periods when HCWs, particularly nurses and frontline workers, experienced higher levels of psychological distress, anxiety, and PTSD (39). In addition, recent systematic reviews have reported a prevalence of PTSD among HCWs ranging from 21.5% to 73.5% (25, 40); in studies conducted specifically in Italy, during the current pandemic, the reported levels of PTSD symptoms ranged from 37.2% to 52.6% (16, 31). Another finding that emerged from our study was the gender difference in the distribution of mental-health conditions, with a higher prevalence of psychological symptoms of PTSD in females, which is also in line with a recent systematic review of the literature (41). Women are more likely than men to suffer from psychological disorders due to a combination of multiple biological, social, and gender-role factors. Gender differences are extensively described in the literature and in psychopathology texts: the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and the U.S. National Center for PTSD define being female as a risk factor for the development of PTSD (42–44). This difference is evident both in the median IES-R score of the sample (female nurses 38.0 vs. male nurses 30.0) and in terms of symptomatology, with a significant difference in the presence of symptoms related to intrusion and hyperarousal. With reference to intrusion symptoms, higher scores were recorded in the female sample, especially for the intrusive emotional experience (reliving negative feelings). Although this characteristic is typical of the period immediately following a traumatic event, its persistence over months seems to be a good predictor of long-term PTSD (45). This suggests that PTSD-related disorders resulting from COVID-19 could be a serious problem that needs addressing during the transition to post-pandemic conditions: interventions will be needed to support nurses to ensure a healthy workforce.

Differences in the prevalence of symptoms of PTSD could be explained by multiple factors, such as the specific temporal and epidemiological context in which the study was conducted, the characteristics of the organization (e.g., the presence of professional support for HCWs), and the context in which nurses are employed (e.g., type of COVID-19 work area) (16). In our study, nurses employed in the critical care area had a higher likelihood of a diagnosis of PTSD. This result is in line with data from the literature and previous pandemics (46–54). Nurses employed in critical care directly cared for COVID-19 patients and thus experienced patient deaths more frequently and had to make difficult decisions about the allocation of resources and equipment for the people in their care (41, 55–57). They were also exposed to greater health risks as a result of working with infected patients who required constant nursing care (58). In addition, female nurses, and nurses of both sexes with moderate-to-severe symptoms of GAD, reported more severe clinical predictors of PTSD. The literature supports these findings: in particular, a systematic review with a meta-analysis found a positive correlation between being female, anxiety, and PTSD during the pandemic (40), especially in nurses employed on the front line of care for COVID-19 patients (59). On the other hand, our model did not report associations for some predictors of PTSD described in the pandemic literature. Thus, marital status, being of young age, having worked continuously in COVID-19 units (first and second waves), and having been infected with COVID-19 were not found to be predictors of PTSD for the nurses examined, although they emerged as variables of interest in other studies (39, 60).

Some limitations of this study must be addressed. First, the selection of the sample was carried out by a snowball sampling procedure via social media using an online survey link. This has some limitations, as the method does not guarantee that the sample is representative of the larger population, especially due to the possibility that nurses with risk factors were more likely to participate and complete the survey. On the other hand, the selection method is easy to perform and allows the recruitment of a larger number of relevant individuals, and we therefore feel it is suitable for an exploratory analysis. Second, the survey used a self-reported questionnaire, which does not investigate the psychological status of nurses, especially for sensitive topics. However, to avoid bias, we adopted two validated questionnaires with reliable cut-offs that have been widely used in the study population. The above limitations have also been described in some of the pandemic literature and appear to be acceptable and understandable given the particularity of the pandemic context. In addition, the authors are aware that multiple other factors, such as a concurrent traumatic event experienced by HCWs, or pre-existing COVID-19 disorders, may have influenced our results. However, this summary allows us to obtain a current view of the emotional and psychological state of the nurses analyzed. Finally, the cross-sectional design of the study is a limitation, especially since it is a single measurement in a changing context (i.e., the pandemic); however, pending longitudinal analyses, these data can provide a useful overview of the health problem in question.

In conclusion, levels of PTSD symptoms and anxiety among nurses were high during the pandemic (27, 28) especially in the female sample (10, 61). These findings suggest that, as a primary prevention measure, screening for psychological problems among HCWs should be carefully conducted by healthcare organizations to protect the most vulnerable. Screening for anxiety disorders should be a priority; assessment can be conducted using commonly used validated instruments, such as the GAD-7 questionnaire. Indeed, assessment of anxiety disorders appears to be a reliable predictor for second-level screening of, for example, PTSD in employees with higher-than-average anxiety scores. This would enable organizations to identify the extent of the disorder early and to direct the at-risk population to targeted psychological support interventions. Routine assessment of nurses’ mental well-being is critical considering the results on reported PTDS symptoms, which seem to predict, especially for females, possible long-term sequelae (strong presence of intrusion symptoms). Finally, it seems necessary to implement gender policies in the post-pandemic period to address and modify support services specifically for female nurses, who have emerged as a vulnerable target population. The implementation of an early screening service for GAD and PTSD and the establishment of psychological programs for nurses (especially for those employed in critical care settings) seem to be mandatory actions that are required to promote organizational well-being and improve the quality of care. In addition, the scientific literature highlights that acute COVID-19 stress-related disorders and personal growth are linked and influenced by multiple factors. For this reason, it is necessary to develop support strategies that consider the resilience and emotions regulation skills of HCWs as an instrument for growth and psychological well-being. This strategy must be implemented at the organizational level with the purpose of promoting social support (62).



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 Institutional Ethics Board of the Policlinico Umberto I Teaching Hospital/Sapienza University of Rome (protocol number 0489/2021). The patients/participants provided their written informed consent to participate in this study.



Author contributions

ER, PV, and AM contributed to the conception and design of the study. ER, DM, and GG performed data collection. ER, DM, and GG conducted the analyses and contributed to data curation. ER wrote the first draft of the manuscript. VI and AM wrote sections of the manuscript. VB, GM, CD, CM, PV, and AM critically revised the manuscript. All authors contributed to manuscript revision and read and approved the submitted version.



Acknowledgments

We thank Dr. Federica Patania for reviewing the technical contents concerning the psychiatric area.



Conflict of interest

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



Publisher’s note

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



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1083693/full#supplementary-material



References

 1.Chemali, S, Mari-Sáez, A, Bcheraoui, C, and Weishaar, H. Health care workers’ experiences during the COVID-19 pandemic: a scoping review. Hum Resour Health. (2022). 20:1–17. doi: 10.1186/S12960-022-00724-1/TABLES/2

 2.di Mattei, VE, Perego, G, Milano, F, Mazzetti, M, Taranto, P, di Pierro, R , et al. The “Healthcare workers” wellbeing (Benessere Operatori) “project: a picture of the mental health conditions of Italian healthcare workers during the first wave of the COVID-19 pandemic”. Int J Environ Res Public Health. (2021). 18:5267. doi: 10.3390/IJERPH18105267 

 3.Uccella, S, Mongelli, F, Majno-Hurst, P, Pavan, LJ, Uccella, S, Zoia, C , et al. Psychological impact of the very early beginning of the COVID-19 outbreak in healthcare workers: a Bayesian study on the Italian and Swiss perspectives. Front Public Health. (2022). 10:398. doi: 10.3389/FPUBH.2022.768036/BIBTEX

 4.Jung, H, Jung, SY, Lee, MH, and Kim, MS. Assessing the presence of post-traumatic stress and turnover intention among nurses post-Middle East respiratory syndrome outbreak: the importance of supervisor support. Workplace Health Saf. (2020). 68:337–45. doi: 10.1177/2165079919897693 

 5.Khalid, I, Khalid, TJ, Qabajah, MR, Barnard, AG, and Qushmaq, IA. Healthcare workers emotions, perceived stressors and coping strategies during a MERS-CoV outbreak. Clin Med Res. (2016). 14:7–14. doi: 10.3121/CMR.2016.1303 

 6.Maunder, R. The experience of the 2003 SARS outbreak as a traumatic stress among frontline healthcare workers in Toronto: lessons learned. Philos Trans R Soc Lond Ser B Biol Sci. (2004). 359:1117–25. doi: 10.1098/RSTB.2004.1483 

 7.Maunder, RG, Lancee, WJ, Balderson, KE, Bennett, JP, Borgundvaag, B, Evans, S , et al. Long-term psychological and occupational effects of providing hospital healthcare during SARS outbreak. Emerg Infect Dis. (2006). 12:1924–32. doi: 10.3201/EID1212.060584 

 8.Sahebi, A, Nejati-Zarnaqi, B, Moayedi, S, Yousefi, K, Torres, M, and Golitaleb, M. The prevalence of anxiety and depression among healthcare workers during the COVID-19 pandemic: an umbrella review of meta-analyses. Prog Neuro-Psychopharmacol Biol Psychiatry. (2021). 107:110247. doi: 10.1016/J.PNPBP.2021.110247 

 9.Pappa, S, Ntella, V, Giannakas, T, Giannakoulis, VG, Papoutsi, E, and Katsaounou, P. Prevalence of depression, anxiety, and insomnia among healthcare workers during the COVID-19 pandemic: a systematic review and meta-analysis. Brain Behav Immun. (2020). 88:901–7. doi: 10.1016/J.BBI.2020.05.026 

 10.Xing, LQ, Xu, ML, Sun, J, Wang, QX, Ge, DD, Jiang, MM , et al. Anxiety and depression in frontline health care workers during the outbreak of Covid-19. Int J Soc Psychiatry. (2021). 67:656–63. doi: 10.1177/0020764020968119

 11.Qi, X, Wang, J, Liu, J, Amporfro, DA, Wang, K, Liu, H , et al. Factors associated with peritraumatic stress symptoms among the frontline healthcare workers during the outbreak of COVID-19 in China. BMJ Open. (2022). 12:e047753. doi: 10.1136/BMJOPEN-2020-047753 

 12.Lasalvia, A, Bodini, L, Amaddeo, F, Porru, S, Carta, A, Poli, R , et al. The sustained psychological impact of the COVID-19 pandemic on health care workers one year after the outbreak-a repeated cross-sectional survey in a tertiary Hospital of North-East Italy. Int J Environ Res Public Health. (2021). 18:3374. doi: 10.3390/IJERPH182413374 

 13.Gonzalez Mendez, MJ, Ma, L, Alvarado, R, Ramirez, J, Xu, KP, Xu, HF , et al. A multi-center study on the negative psychological impact and associated factors in Chinese healthcare workers 1 year after the COVID-19 initial outbreak. Int J Public Health. (2022). 67:4979. doi: 10.3389/IJPH.2022.1604979 

 14.D’Arienzo, M, and Coniglio, A. Assessment of the SARS-CoV-2 basic reproduction number, R0, based on the early phase of COVID-19 outbreak in Italy. Biosaf Health. (2020). 2:57–9. doi: 10.1016/J.BSHEAL.2020.03.004 

 15.Simonetti, V, Durante, A, Ambrosca, R, Arcadi, P, Graziano, G, Pucciarelli, G , et al. Anxiety, sleep disorders and self-efficacy among nurses during COVID-19 pandemic: a large cross-sectional study. J Clin Nurs. (2021). 30:1360–71. doi: 10.1111/JOCN.15685 

 16.Minelli, A, Silva, RC, Barlati, S, Vezzoli, M, Carletto, S, Isabello, C , et al. The elephant in the room: a cross-sectional study on the stressful psychological effects of the COVID-19 pandemic in mental healthcare workers. Brain Sci. (2022). 12:408. doi: 10.3390/BRAINSCI12030408

 17.Lasalvia, A, Bonetto, C, Porru, S, Carta, A, Tardivo, S, Bovo, C , et al. Psychological impact of COVID-19 pandemic on healthcare workers in a highly burdened area of north-East Italy. Epidemiol Psychiatr Sci. (2020). 30:1158. doi: 10.1017/S2045796020001158 

 18.Marcomini, I, Agus, C, Milani, L, Sfogliarini, R, Bona, A, and Castagna, M. COVID-19 and post-traumatic stress disorder among nurses: a descriptive cross-sectional study in a COVID hospital. Med Lav. (2021). 112:241–9. doi: 10.23749/MDL.V112I3.11129 

 19.Zhang, SX, Arroyo Marioli, F, Gao, R, and Wang, S. A second wave? What do people mean by COVID waves? – a working definition of epidemic waves. Risk Manag Healthc Policy. (2021). 14:3775–82. doi: 10.2147/RMHP.S326051 

 20.Caramello, V, Catalano, A, Macciotta, A, Dansero, L, Sacerdote, C, Costa, G , et al. Improvements throughout the three waves of COVID-19 pandemic: results from 4 million inhabitants of north-West Italy. J Clin Med. (2022). 11:4304. doi: 10.3390/JCM11154304/S1 

 21.Eysenbach, G. Improving the quality of web surveys: the checklist for reporting results of internet E-surveys (CHERRIES). J Med Internet Res. (2004). 6:E34. doi: 10.2196/JMIR.6.3.E34 

 22.Spitzer, RL, Kroenke, K, Williams, JBW, and 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

 23.Weiss, DS, and Marmar, CR. The Impact of Event Scale-Revised In: JP Wilson and TM Keane, editors. Assessing psychological trauma and PTSD, vol. 10. New York: The Guilford Press (1997). 96–107. doi: 10.4236/ME.2019.101007

 24.Federazione Nazionale Ordini Professioni Infermieristiche FNOPI. infermieristica, professione al femminile, ma non per questo sempre “rosa”. Available at: https://www.fnopi.it/2022/03/08/8-marzo-infermiere-2/ [Accessed July 18, 2022]

 25.Aymerich, C, Pedruzo, B, Pérez, JL, Laborda, M, Herrero, J, Blanco, J , et al. COVID-19 pandemic effects on health worker’s mental health: systematic review and meta-analysis. Eur Psychiatry. (2022). 65:e10. doi: 10.1192/J.EURPSY.2022.1 

 26.Chen, J, Farah, N, Dong, RK, Chen, RZ, Xu, W, Yin, J , et al. Mental health during the COVID-19 crisis in Africa: a systematic review and meta-analysis. Int J Environ Res Public Health. (2021). 18:10604. doi: 10.3390/IJERPH182010604 

 27.Zhang, SX, Batra, K, Xu, W, Liu, T, Dong, RK, Yin, A , et al. Mental disorder symptoms during the COVID-19 pandemic in Latin America – a systematic review and meta-analysis. Epidemiol Psychiatr Sci. (2022). 31:767. doi: 10.1017/S2045796021000767 

 28.Zhang, SX, Miller, SO, Xu, W, Yin, A, Chen, BZ, Delios, A , et al. Meta-analytic evidence of depression and anxiety in Eastern Europe during the COVID-19 pandemic. Eur J Psychotraumatol. (2022). 13:132. doi: 10.1080/20008198.2021.2000132 

 29.Conti, C, Fontanesi, L, Lanzara, R, Rosa, I, Porcelli, P, and Fragile heroes, The psychological impact of the COVID-19 pandemic on health-care workers in Italy. PLoS One. (2020). 15:2538. doi: 10.1371/JOURNAL.PONE.0242538 

 30.Fattori, A, Cantù, F, Comotti, A, Tombola, V, Colombo, E, Nava, C , et al. Hospital workers mental health during the COVID-19 pandemic: methods of data collection and characteristics of study sample in a university hospital in Milan (Italy). BMC Med Res Methodol. (2021). 21:1–12. doi: 10.1186/S12874-021-01355-1/FIGURES/2

 31.Ranieri, J, Guerra, F, Perilli, E, Passafiume, D, Maccarone, D, Ferri, C , et al. Prolonged COVID 19 outbreak and psychological response of nurses in Italian healthcare system: cross-sectional study. Front Psychol. (2021). 12:1003. doi: 10.3389/FPSYG.2021.608413/BIBTEX

 32.Ramirez-Baena, L, Ortega-Campos, E, Gomez-Urquiza, JL, Cañadas-De la Fuente, GR, de la Fuente-Solana, EI, and Cañadas-De la Fuente, GA. A multicentre study of burnout prevalence and related psychological variables in medical area hospital nurses. J Clin Med. (2019). 8:92. doi: 10.3390/JCM8010092

 33.Tsaras, K, Papathanasiou, IV, Vus, V, Panagiotopoulou, A, Katsou, MA, Kelesi, M , et al. Predicting factors of depression and anxiety in mental health nurses: a quantitative cross-sectional study. Med Arch. (2018). 72:62–7. doi: 10.5455/MEDARH.2017.72.62-67 

 34.Tran, TTT, Nguyen, NB, Luong, MA, Bui, THA, Phan, TD, Tran, VO , et al. Stress, anxiety and depression in clinical nurses in Vietnam: a cross-sectional survey and cluster analysis. Int J Ment Health Syst. (2019). 13:1–11. doi: 10.1186/S13033-018-0257-4/TABLES/4

 35.Gao, YQ, Pan, BC, Sun, W, Wu, H, Wang, JN, and Wang, L. Anxiety symptoms among Chinese nurses and the associated factors: a cross sectional study. BMC Psychiatry. (2012). 12:1–9. doi: 10.1186/1471-244X-12-141/TABLES/4

 36.Maharaj, S, Lees, T, and Lal, S. Prevalence and risk factors of depression, anxiety, and stress in a cohort of Australian nurses. Int J Environ Res Public Health. (2018) 16::61. doi: 10.3390/IJERPH16010061 

 37.Janda, R, and Jandová, E. Symptoms of posttraumatic stress disorder, anxiety and depression among Czech critical care and general surgical and medical ward nurses (2015). 20:298–309. doi: 10.1177/1744987115584211,

 38.Adriaenssens, J, de Gucht, V, and Maes, S. The impact of traumatic events on emergency room nurses: findings from a questionnaire survey. Int J Nurs Stud. (2012). 49:1411–22. doi: 10.1016/J.IJNURSTU.2012.07.003 

 39.Preti, E, di Mattei, V, Perego, G, Ferrari, F, Mazzetti, M, Taranto, P , et al. The psychological impact of epidemic and pandemic outbreaks on healthcare workers: rapid review of the evidence. Curr Psychiatry Rep. (2020). 22:43. doi: 10.1007/S11920-020-01166-Z 

 40.Chutiyami, M, Cheong, AMY, Salihu, D, Bello, UM, Ndwiga, D, Maharaj, R , et al. COVID-19 pandemic and overall mental health of healthcare professionals globally: a meta-review of systematic reviews. Front Psych. (2022). 12:804525. doi: 10.3389/FPSYT.2021.804525/FULL 

 41.D’ettorre, G, Ceccarelli, G, Santinelli, L, Vassalini, P, Pietro, IG, Alessandri, F , et al. Post-traumatic stress symptoms in healthcare workers dealing with the COVID-19 pandemic: a systematic review. Int J Environ Res Public Health. (2021). 18:1–16. doi: 10.3390/IJERPH18020601 

 42.How Common is PTSD in Women? - PTSD: National Center for PTSD. Available at: https://www.ptsd.va.gov/understand/common/common_women.asp [Accessed July 18, 2022]

 43.Seedat, S, Stein, DJ, and Carey, PD. Post-traumatic stress disorder in women: epidemiological and treatment issues. CNS Drugs. (2005). 19:411–27. doi: 10.2165/00023210-200519050-00004

 44.Post-traumatic stress disorder|Office on Women’s Health. Available at: https://www.womenshealth.gov/mental-health/mental-health-conditions/post-traumatic-stress-disorder [Accessed July 18, 2022]

 45.Mealer, M, and Jones, J. Posttraumatic stress disorder in the nursing population: a concept analysis. Nurs Forum (Auckl). (2013). 48:279–88. doi: 10.1111/NUF.12045 

 46.Young, JL, Derr, DM, Cicchillo, VJ, and Bressler, S. Compassion satisfaction, burnout, and secondary traumatic stress in heart and vascular nurses. Crit Care Nurs Q. (2011). 34:227–34. doi: 10.1097/CNQ.0B013E31821C67D5 

 47.Guttormson, JL, Calkins, K, McAndrew, N, Fitzgerald, J, Losurdo, H, and Loonsfoot, D. Critical care nurse burnout, moral distress, and mental health during the COVID-19 pandemic: a United States survey. Heart Lung. (2022). 55:127–33. doi: 10.1016/J.HRTLNG.2022.04.015 

 48.Crowe, S, Howard, AF, Vanderspank-Wright, B, Gillis, P, McLeod, F, Penner, C , et al. The effect of COVID-19 pandemic on the mental health of Canadian critical care nurses providing patient care during the early phase pandemic: a mixed method study. Intensive Crit Care Nurs. (2021). 63:102999. doi: 10.1016/J.ICCN.2020.102999 

 49.Ayotte, BJ, Schierberl Scherr, AE, and Kellogg, MB. PTSD symptoms and functional impairment among nurses treating COVID-19 patients. SAGE Open Nurs. (2022). 8:4651. doi: 10.1177/23779608221074651/ASSET/IMAGES/LARGE/10.1177_23779608221074651-FIG_1.JPEG

 50.Czaja, AS, Moss, M, and Mealer, M. Symptoms of posttraumatic stress disorder among pediatric acute care nurses. J Pediatr Nurs. (2012). 27:357–65. doi: 10.1016/J.PEDN.2011.04.024 

 51.Greenberg, N, Weston, D, Hall, C, Caulfield, T, Williamson, V, and Fong, K. Mental health of staff working in intensive care during Covid-19. Occup Med. (2021). 71:62–7. doi: 10.1093/OCCMED/KQAA220 

 52.Heesakkers, H, Zegers, M, van Mol, MMC, and van den Boogaard, M. The impact of the first COVID-19 surge on the mental well-being of ICU nurses: a nationwide survey study. Intensive Crit Care Nurs. (2021). 65:103034. doi: 10.1016/J.ICCN.2021.103034 

 53.Hamed, RA, Abd Elaziz, SY, and Ahmed, AS. Prevalence and predictors of burnout syndrome, post-traumatic stress disorder, depression, and anxiety in nursing staff in various departments. Middle East Cur Psychiatry. (2020). 27:1–8. doi: 10.1186/S43045-020-00044-X/TABLES/3

 54.Danella, N, Hamilton, S, and Heinrich, C. Posttraumatic stress disorder in critical care nurses. Nurs Crit Care. (2017). 12:40–6. doi: 10.1097/01.CCN.0000515980.94246.40

 55.Wang, Y, Lu, X, Li, Y, Chen, H, Chen, T, Su, N , et al. Clinical course and outcomes of 344 intensive care patients with COVID-19. Am J Respir Crit Care Med. (2020). 201:1430–4. doi: 10.1164/RCCM.202003-0736LE 

 56.Murthy, S, Gomersall, CD, and Fowler, RA. Care for Critically ill Patients with COVID-19. JAMA. (2020). 323:1499–500. doi: 10.1001/JAMA.2020.3633

 57.Ramírez, LPG, Arriaga, RJM, Hernández-Gonzalez, MA, and de la Roca-Chiapas, JM. Psychological distress and signs of post-traumatic stress in response to the COVID-19 health emergency in a Mexican sample. Psychol Res Behav Manag. (2020). 13:589–97. doi: 10.2147/PRBM.S259563 

 58.Gibson, DM, and Greene, J. Risk for severe COVID-19 illness among health care workers who work directly with patients. J Gen Intern Med. (2020). 35:2804–6. doi: 10.1007/S11606-020-05992-Y 

 59.Chen, X, Chen, J, Zhang, M, Dong, RK, Li, J, Dong, Z , et al. Meta-regression on the Heterogenous factors contributing to the prevalence of mental health symptoms during the COVID-19 crisis among healthcare workers. Front Psych. (2022). 13:833865. doi: 10.3389/FPSYT.2022.833865/FULL 

 60.Varghese, A, George, G, Kondaguli, SV, Naser, AY, Khakha, DC, and Chatterji, R. Decline in the mental health of nurses across the globe during COVID-19: a systematic review and meta-analysis. J Glob Health. (2021). 11:1–15. doi: 10.7189/JOGH.11.05009 

 61.Dragioti, E, Tsartsalis, D, Mentis, M, Mantzoukas, S, and Gouva, M. Impact of the COVID-19 pandemic on the mental health of hospital staff: an umbrella review of 44 meta-analyses. Int J Nurs Stud. (2022). 131:104272. doi: 10.1016/J.IJNURSTU.2022.104272 

 62.Fino, E, Bonfrate, I, Fino, V, Bocus, P, Russo, PM, and Mazzetti, M. Harnessing distress to boost growth in frontline healthcare workers during COVID-19 pandemic: the protective role of resilience, emotion regulation and social support. Psychol Med. (2021):1–3. doi: 10.1017/S0033291721000519 



OPS/xhtml/Nav.xhtml




Contents





		Cover



		The other side of COVID-19: A cross-sectional study on mental health in a sample of Italian nurses during the second wave



		1. Introduction



		2. Materials and methods



		2.1. Setting and participants



		2.2. Questionnaire



		2.3. Statistical analysis









		3. Results



		3.1. Characteristics of the sample



		3.2. Generalized anxiety disorder



		3.3. Post-traumatic stress disorder



		3.4. Multivariable analysis









		4. Discussion and conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References



















OPS/images/fpsyt-14-1083693-t006.jpg
Post-traumatic stress disorder aOR 95% CI
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Marital status (married) 113 0.70-1.84 0.608
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IES-R subscale (PTSD  Definition

symptoms)

Avoidance “The practice or an instance of keeping away from particular situations, environments, individuals, or things because of either (a) the
anticipated negative consequence of such an encounter or (b) anxious or painful feelings associated with them (APA Dictionary). For
example: avoiding reminders of traum; losing interest in activities

Hyperarousal One of three sets of criteria used to diagnose post-traumatic stress disorder and acute stress disorder. Symptoms of hyperarousal include
exaggerated startle response, disturbed sleep, difficulty in concentrating or remembering, and excessive vigilance (APA Dictionary). For
example: diffculty sleeping: angry outbursts

Intrusion (or intrusive thoughts) | Mental events that interrupt the flow of task-related thoughts in spite of efforts to avoid them (APA Dictionary). For example: nightmares;

rliving trauima

IES-R, impact of Event Scale-Revised; PTSD, post-traumatic stress disorder.
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Frequency (%) Mean (+SD)

Age 343 % 18
Sex
Female 315(78.7)
Male 85(21.3)
Years of working 161 % 119
Siyear 107(268)
2-5years 121 (302)
5-10years 45(113)
>10years 125(312)
Missing system 2(05)

Marital status

Single/unmarried 214(535)
Married/engaged 166 (41.5)
Separated/divorced 20(5.0)

Region of employment

North 116 (29.0)
Centre 246(61.5)
South and Island 38(9.5)

Employed in COVID-19 wards during first wave (March-May 2020)
Yes 195(51.3)
No 205 (48.7)

COVID-19 employment wards/area

Critical care 148 (37.0)
Medical wards 89(22.2)
Surgical wards 6(15)
Primary care 141 (353)
Other 16 (4.0)

COVID-19-positive
Yes 76 (19.0)
No 324(81.0)
COVID-19 cases among family members/friends
Yes 83(20.8)
No 317(79.2)

SD, standard deviation.
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Impact of Event Scale-Revised (IES-R)

Median (IGR)
Subscale Items
Total Female

Avoidance

Tavoided letting myself get upset when I thought about it or was reminded of it 2.0 (1.0,3.0)

Ifeltas if it had not happened or wasn't real 1.0(0.0,2.0)

Istayed away from reminders of it 10(00,20)

Tried not to think about it 20(10,30)

Twas aware that I still had a lot of feelings about it, but I did not deal with them 2.0 (1.0,3.0)

My feelings about it were kind of numb 1.0(0.0,2.0)

1 tried to remove it from my memory 10(0.0,2.0)

tried not to talk about it 10(0.0,20)

Median score for Avoidance Subscale 140(90,190) | 140(9.0,190) | 130(8.0,18.0) 0426
Hyperarousal

1 felt irritable and angry 20(10,30)

Twas jumpy and easily startled 20(10,30)

Thad trouble falling asleep. 20(00,30)

Ihad trouble concentrating 1.0(0.0,20)

Reminders of it caused me to have physical reactions, such as sweating, trouble 0.0 (0.0, 1.0)

breathing, nausea, or a pounding heart

Ifelt watchful and on-guard 20(10,30)

Median score for Hyperarousal Subscale 80(40,1100)  80(40,120) | 60(3.0,11.00) 0034
Intrusion

Any reminder brought back feelings about it 20(10,30)

Ihad trouble staying asleep 20(00,3.0)

Other things kept making me think about it 20(1.0,3.0)

I thought about it when 1 did not mean to 20(10,30)

Pictures about it popped into my mind 20(10,30)

1 found myself acting or feeling ke I was back at that time 20(10,30)

Thad waves of strong feelings about it 1.0(0.0,2.0)

Thad dreams about it 20(10,30)

Median score for Intrusion Subscale 150(80,200) | 160(9.0,21.0) | 130(6.0,19.0) 0007

“Item response anchors are 0, not at all 1, ltle bit 2, moderately; 3, quite a bit; 4, extremely; IQR, interquartile range.
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Female

Severity category (score r: N (%)
N (%)
GAD-7 0.149
Total sample 400 (100) 315(100) 85(100)
Normal (0-4) 63 (15.8) 51(16.2) 12(14.1)
Mild (5-9) 137 (342) 99 (31.4) 38 (44.7)
Moderate (10-14) 106 (26.5) 87(27.6) 19(224)
Severe (15-21) 94(235) 78 (24.8) 16(188)
IESR
Total sample 400 (100) 315 (100) 85 (100) 0012
Absence of symptoms for PTSD (0-32) 173 (442) 126 (40.0) 47(553)
Presence of symptoms for PTSD (33-88) 227(56.8) 189 (60.0) 38(44.7)

GAD-7, generalized anxiety disorder-7 questionnaire; IES-R, impact of Event Scale-Revi

& PTSD, post-traumatic stress disorder.





OPS/images/fpsyt-14-1083693-t004.jpg
Female Male

Total score,

median Total score, Total score,
median median
GAD-7 95 60-140 100 60-140 80 60-14.0 0.133
IESR 370 220-510 380 240-520 300 220-450 0059
IQR, interquartile range; GAD-7, generalized anxiety disorder-7 questionnaire; IES-R, impact of Event Scale-Revised.
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