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Background

The risks and poor conditions of nighttime perioperative work have been recently highlighted by several studies [START_REF] Mcclelland | A national survey of the effects of fatigue on trainees in anaesthesia in the UK[END_REF][START_REF] Rimmer | What should i eat on my night shift?[END_REF][START_REF] Mckenna | Optimising sleep for night shifts[END_REF][START_REF] Byrne | The tiring anaesthetist[END_REF][START_REF] Zheng | Study on the mental health status of anesthesiologists and its influencing factors[END_REF][START_REF] Embriaco | High level of burnout in intensivists: prevalence and associated factors[END_REF][START_REF] Gander | Hours of work and fatiguerelated error: a survey of New Zealand anaesthetists[END_REF][START_REF] Maltese | Night shift decreases cognitive performance of ICU physicians[END_REF][START_REF] Afonso | Burnout rate and risk factors among anesthesiologists in the United States[END_REF][START_REF] Gregory | Fatigue and the anaesthetist[END_REF][START_REF] Sanfilippo | Burnout in cardiac anesthesiologists: results from a national survey in Italy[END_REF][START_REF] Saadat | Effects of partial sleep deprivation on reaction time in anesthesiologists[END_REF][START_REF] Kerlin | Burnout and Joy in the Profession of Critical Care Medicine[END_REF][START_REF] Romito | Burnout and wellness: the anesthesiologist's perspective[END_REF][START_REF] Plunkett | Suicide in anaesthetists: a systematic review[END_REF][START_REF] Farquhar | For nature cannot be fooled. Why we need to talk about fatigue[END_REF] and received increasing scientific attention. Recently, an international survey has been conducted investigating the burden of perioperative work at night as perceived by anesthesiologists, collecting responses from more than 5000 participants who perceive current practice as adversely affecting their professional performance and the safety of their patients [START_REF] Cortegiani | EJA/EJA-D-22-00723; Total nos of pages: 8; the burden of perioperative work at night as perceived by anaesthesiologists an international survey CE[END_REF]. A significant impact was also reported on anesthesiologists' own quality of life [START_REF] Cortegiani | EJA/EJA-D-22-00723; Total nos of pages: 8; the burden of perioperative work at night as perceived by anaesthesiologists an international survey CE[END_REF]. Despite common themes being present across different countries, variability is reasonable due to different regulations, healthcare systems, work characteristics, and available resources. In Italy, the shift schedule in public hospitals, usually organized according to the hospital service needs, must respect the National Collective Agreement of Work [START_REF]Contratto Collettivo Nazionale di Lavoro dell'Area Sanità Triennio[END_REF]. It states that a medical doctor's weekly workload is of 38 h, with an 11-h period of rest after 12 consecutive hours of work. The same hour limit applies to the private setting, which is regulated by the National Collective Agreement of Work of private hospitals [START_REF]Contratto Collettivo Nazionale di Lavoro per il personale Medico dipendente da case di cura[END_REF]. In terms of occupational medicine and prevention programs, Italy has recently identified doctors working nightshifts as workers with right to early retirement, based on the number of years of nighttime working [20]. All these characteristics may distinguish the impact of nighttime work on anesthesiologists working in Italy from that of those working elsewhere. The aim of this secondary analysis of an international survey of anesthesiologists was to specifically address the Italian working conditions and their impact on patients' safety and healthcare workers' wellbeing.

Methods

A secondary analysis was conducted on the data provided by the respondents who participated in an international survey and working in Italy as anesthesiologists. The complete description of the survey instrument and administration methods is available in the report of the primary analysis [START_REF] Cortegiani | EJA/EJA-D-22-00723; Total nos of pages: 8; the burden of perioperative work at night as perceived by anaesthesiologists an international survey CE[END_REF]. In brief, the survey was administered through a web-based platform, and it consisted of 28 closed questions. An introductory validation question asked the respondents to attest they were currently involved in the perioperative care as anesthesiologists. As a review step, the platform asked to confirm the answer, before submitting. The investigated topics were as follows: (1) demographic characteristics of the respondents and of the hospital they work in (academic or nonacademic, public or private), (2) nightshift schedule strategy and nighttime workload, in the perioperative setting and/ or in ICUs, (3) availability of rest facilities and advocacy during nightshifts, and (4) perceived impact of nighttime working conditions on patients' safety, professionals' quality of life, and their performance. Data cleaning was already performed for the original study, and, for the purpose of this secondary analysis, a cleaned version of the main database was used. Data were then extracted and filtered selecting "Italy" as working country. Data analysis was then conducted using descriptive statistics and presented using including frequencies and percentages or median and interquartile range as appropriate. Subgroup analyses were also conducted on responses obtained from (1) trainees, (2) professionals declaring being called almost every time when on-call, and (3) anesthesiologists declaring that nighttime work affects, significantly or extremely, their quality of daily life. These analyses are available as tables in the Additional file 1. Data analysis and graphical presentation were performed by ANG with input by MI, AN, SE, and AC using Microsoft Excel (version 16.73 Microsoft Office365; Microsoft Corporation, Redmond, CA, USA).

Results

A total of 1085 responses were extracted from the database as provided by professionals working in Italy. The characteristics of the respondents are shown in Table 1. A prevalence of female responders has emerged (56%). Around 76% of the responders declared an age between 30-55 years. Most of responders declared working in public institutions (92%), 47% in academic hospitals.

Nighttime workload

Table 2 shows the responses to the survey section exploring the aspects of the respondents' anesthesia practice.

Professionals declared working a median of 4 [IQR 4 to 5] on-site and 3 [IQR 1 to 4] on-call night shifts per month with mostly irregular night shifts as schedule strategy (70%). Nightshift durations were reported to be usually 12 h (76%), with 2% declaring duration of 24 h. More than 10% of the respondents declared frequently or always working at night after having worked during the day, while another 25% declared it to occur on rare occasions. In the subgroup analysis of the respondents declaring being called at work almost every time when on-call shift, 29% of them stated having to work the day after, frequently (19%) or always (10%) (Table S10. Additional file 1).

During on-site night shifts, most responders declared receiving 2-4 (40%) or 5 times or more (25%) requests to perform emergency surgery (75%), intensive care unit activities (62%), and/or emergency medical team activities (51%).

Facilities and advocacy

The second part of the survey inquired about facilities available during night shifts and the hospital activities aimed to mitigate risks related to nighttime work. Full responses to this section are presented in Table 3.

A high percentage of the respondents (79%) were not informed of the consequences of nightwork before they started working as trainees, and almost all of them (95%) had never received training or information on how to improve their performance when working at night. Almost all (99%) the respondents declared their centers have no institutional programs to monitor stress or fatigue among nighttime workers.

Approximately, 80% of the respondents (45% "yes, always when I feel I need it," 38% "sometimes") stated they have the possibility to discuss clinical issues or involve another colleague in difficult clinical decisions during nighttime, and more than half (66%) of them feel comfortable, sometimes or always, calling the person "on-call" to come into the hospital for help.

Perceived impact of nighttime work

The perceptions of the respondents on the effects of nighttime work were evaluated on two separate topics: their own quality of life (one question) and the safety of their patients (four questions).

In response to the question addressing quality of life, 77% of the respondents declared being negatively affected by nighttime work, with 14% of them declaring it is extremely affecting. Analyzing the trainees subgroup only, 65% of them declared their quality of daily life is affected significantly (56%) or extremely (9%) (Table S4. Additional file 1).

Considering the questions on patient safety, more than half of respondents declared believing that sleep deprivation negatively affects their professional performance extremely or significantly (67%), and that their fatigue during nighttime work may increase the perioperative risk of their patients to some degree or very much (65%); most also agreed or strongly agreed with the phrase "Night-time work represents an additional risk per se for the patient" (77%), and most of them declared that the overall working conditions at their hospital during nighttime may increase partly or very much the perioperative risk of their patients (74%). The full responses to this section of the survey are shown in Table 4. In the subgroup analysis of those declaring nighttime work negatively affects, significantly or extremely, their quality of daily life; 76% declared that sleep deprivation may affect their performance (Table S8. Additional file 1).

Discussion

In this secondary analysis of an international survey, 1085 responses by anesthesiologists working in Italy have been analyzed. More than half of the respondents surveyed believe their nighttime working condition may increase the perioperative risk of their patients, and that it has a negative impact on their quality of life. They reported having rest facilities available during night shift but none to be used after, and their hospitals do not provide free water or meals during nighttime work. They also declare to have never received any training on nighttime work, and that programs to monitor stress or fatigue are lacking. Our findings are mostly in line with the results of the main study, offering a picture of the Italian situation and contributing to the interpretation of the independent higher risk of morbidity and mortality observed among patients undergoing nighttime surgery, which is not fully explained by measurable surgical or clinical factors [START_REF] Cortegiani | Association between night-time surgery and occurrence of intraoperative adverse events and postoperative pulmonary complications[END_REF][START_REF] Cortegiani | Association between night/after-hours surgery and mortality: a systematic review and meta-analysis[END_REF][START_REF] Althoff | Effects of night surgery on postoperative mortality and morbidity: a multicentre cohort study[END_REF]. However, considering the high proportion of the respondents in the main survey declared working in Italy (20%), some of the results coming from this secondary analysis are relevant and may be considered as important feedback on potential area of improvement in the field of anesthesia and intensive care in Italy. Awareness of the current conditions of nighttime work should bring both individuals and institutions to implement changes. The most strikingly negative finding was that 11% of the respondents declared frequently or always working at night after having worked during the day. Indeed, despite such practice is currently forbidden by law, it is probably still performed in centers, especially where shortage of personal is more relevant. The picture is completed by the absence of educational training and institutional programs to monitor stress and fatigue of healthcare workers. It is demonstrated that fatigue and sleep deprivation that occur during night shifts reduce critical thinking and ability to take appropriate complex decision, especially in the emergency setting such as the one anesthesiologists work in [START_REF] Gregory | Fatigue and the anaesthetist[END_REF][START_REF] Saadat | Effects of partial sleep deprivation on reaction time in anesthesiologists[END_REF]. Moreover, well-being of the operators can be heavily affected by sleep deprivation [START_REF] Afonso | Burnout rate and risk factors among anesthesiologists in the United States[END_REF]. In our opinion, this could partially contribute to the lack of anesthesiologists that Italian healthcare system is suffering. At the same time, also other healthcare specialties are facing nowadays an increasing shortage in numbers of physicians [START_REF] Colombo | Carenza di medici: ma per quale SSN? Dati, riflessioni e proposte dalla formazione [Lack of doctors, but for what System? Shortage of clinicians in Italy and Lombardy and reflections on structural constrains in training[END_REF]. During nighttime, the poor number of expert physicians on site may lead to an increase in requests for anesthesiology consultations to help other medical specialties in case of emergencies. This may contribute to developing stress and increase the risk of burnout [START_REF] Kerlin | Burnout and Joy in the Profession of Critical Care Medicine[END_REF]. Open discussion of clinical cases among colleagues and/or shared decisions on clinical issues may be another countermeasure to approach the problem. The Italian situation, in this case, seems not dramatic: almost half of the respondents (45%) declared always having the possibility to discuss clinical cases with another colleague if needed. Nonetheless, 17% of the surveyed professionals declared not having this opportunity, while 38% stated having it but "sometimes." Improving this issue may be effective to reduce negative impact of night work.

We acknowledge that different seniority of anesthesiologists may be associated with different perception of impact of nighttime work on both professional and personal life due to the specific physical and mental abilities and different lifestyles. On the other hand, longer professional experience may also lead to enhanced ability to manage the challenge of nighttime work in comparison with the early stage of the career. Thus, we performed a subgroup analysis including the response from trainees, which resulted in line with data from the entire Italian cohort. Moreover, our data showed that respondents their quality of daily life have similar age distribution in comparison to the whole cohort (Table S5. Additional file 1). Specifically looking at the respondents declaring nightwork affects their quality of daily life significantly or extremely (77%), we can speculate that those who are more burdened by nightwork seem also to be more heavily worried of their functioning at work due to sleep deprivation, as they believe that it affects, extremely (16%) or significantly (60%), their professional performance. However, these exploratory analyses were performed as post hoc subgroup analyses and should be considered as hypothesis generating. Our study also collected data on countermeasures, in terms of knowledge and training on the topic.

The majority of respondents declared to have never received training on how to face nightwork, and Italian institutions did not provide specific guidelines or fatigue monitoring programs. Some of the most important measures, such as reducing work hours and/or implementing the number of healthcare workers, may be feasible but with costs. Other measures may be more easily and rapidly implemented, such as availability of facilities [START_REF] Dawson | Fatigue management in healthcare: it is a risky business[END_REF]. In addition, the use of simulation and training programs may provide support and competencies for coping the burden of nightshifts working. A recent observational study conducted by Couarraze et al. [START_REF] Couarraze | Short term effects of simulation training on stress, anxiety and burnout in critical care health professionals: before and after study[END_REF] showed that simulation training may be effective in reducing perceived stress and, thus, the risk of burnout. Other centers have implemented fatigue risk management systems [START_REF]Fatigue risk management systems implementation guideline[END_REF][START_REF]Fatigue risk management for residents, leaders, and policy makers in Canadian Postgraduate Medical Education[END_REF]. As an example, a review by Sprajcer et al. [START_REF] Sprajcer | How effective are Fatigue Risk Management Systems (FRMS)?. A review[END_REF], which analyzed different fatigue risk management systems in different settings and countries, has concluded that these may improve safety outcomes on fatigue-related complications. Positive experiences could be considered as background to build evidence and guide regulations and guidelines on the topic.

Overall, the study should be considered along with its limitations. First, as per the main study, no reliable response rate can be estimated, due to the multiple ways the survey was distributed across the country.

Self-selection bias may also be an issue, as more respondents may have been professionals more sensible to the topic and/or working in particularly unfavorable or favorable conditions. This limitation is partly confirmed by the almost lack of responses from private hospitals, which are widely present in the country, and that may apply different schedule policies compared to public ones. Furthermore, we did not specifically investigate the type of employment of the respondents in terms of working hours. We also did not collect data to compare respondents only working on-call during night with those only working on-site. Finally, no data were collected on patients' outcome. However, strengths should also be considered, as the study provides the first available data on the topic in Italy, with a reasonably large number of responses. These results, together with the growing evidence on patient safety and healthcare workers wellbeing, may provide useful insights to improve the working condition in Italy.

Conclusions

Even though Italian law provides some regulation on medical working, Italian anesthesiologists still declare current nighttime practice to negatively affect their quality of life and their performance and are thus concerned for their patients' safety. Proper education on night work, starting from traineeship, and implementing institutional programs to monitor stress and fatigue of operators and to support them during nighttime work could be a mean to improve nighttime work conditions for both patients and healthcare workers.
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