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Abstract
Background
There is no consensus for the role definition for Patient Safety Officers (PSOs) in healthcare during pandemics or other crises as opposed to their routine activities. This study aimed to examine the contribution of personality traits and systemic factors on the performance of PSOs during the pandemic, and to compare these variables during the first and third waves of the Covid-19 pandemic in Israel.

Methods
This cross-sectional study invited 117 PSOs to complete a questionnaire addressing their role during the Covid-19 pandemic. The questionnaire included items concerning: Personal and socio-demographic characteristics; Uncertainty; Personal initiative; Burnout; Professional functioning; Patient Safety and Risk Management policies and practices; Organizational functioning; and Personal Involvement in risk management activities. Qualitative data was collected by two open-ended questions.

Results
A total of 78 PSOs (67%) completed the questionnaire. The results revealed that many PSOs reduced their involvement in risk management processes or even left their position temporarily in order to return to their primary specialization as clinicians. Only 51.3% and 57.7% reported practicing risk management in the first and third waves, respectively. The three main factors that kept PSOs functioning were managerial support, mobilization of their team, and the belief in the importance of their position.

Conclusions
A crisis generates uncertainty, a plethora of frequent and urgent tasks, and the need to adapt policy to changing circumstances and to the increased risks. The risk manager must be a member of the crisis management team and participate in every important discussion in order to represent essential staff and patient safety issues and ensure that these are fully addressed already in the early stages of planning.
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Background
When the Covid-19 pandemic started in Israel in February 2020, the Israeli Healthcare system entered emergency mode, with all resources directed towards providing healthcare for Covid-19 patients. The pandemic progressed in waves with the first wave between February and June 2020, the second wave between August and October 2020, and the third wave between December 2020 and February 2021 [1].
Under routine conditions, patient safety is expected to be an essential component of the healthcare system. The first and central axiom with respect to potential iatrogenic conditions is the Hippocratic Oath of “primum non nocere” (first, do no harm) [2]. The role definition of a risk manager or patient safety officer (PSO) in a medical institute involves the commitment to promote patient safety, prevent errors, and protect patients from harm by assessing potential risks and planning prevention as a safety net [3, 4]. In Israel healthcare system, the job responsibilities of PSOs are defined in circulars from the Director General of the Ministry of Health that address the organizational structure of the Patient Safety Units in hospitals [5] and in community health services [6]. PSOs are in charge of conducting the following activities: a) reactive—investigation of adverse events in order to draw conclusions and prevent them in the future; b) interactive activities—immediately following or during the occurrence of adverse events, aimed at minimizing the damages to the patient, the caregivers, and the organization; and c) proactive—aimed to recognize and minimize potential risks, and prevent latent failures [5, 6]. The majority of the time, the Patient Safety unit only engages in reactive and interactive activities.
During the pandemic, most efforts were directed to immediate care, testing, and vaccination. An estimated 10–15% of Covid-19 patients were hospitalized in an acute condition, and many required respiratory support. Age and chronic disease increased the risk for severe mortality and morbidity [7]. Challenges in providing rapid medical care and a shortage of hospital beds lead to changes in the type of care given, increased the potential occurrence of medical errors such as diagnostic errors [8], and decreased patients’ treatment quality and safety [9, 10]. Countries such as Italy, the US, and England reported a decrease in safety processes including safety rounds and quality control activities [10].
The role and responsibilities of the PSO (Patient Safety Officer) in a medical organization in crisis are rarely defined and are usually described in general terms. We were not able to find a comprehensive description of the role and responsibilities of a PSO in a pandemic or other crisis. In order to establish a benchmark, we approached other high-risk industries like aviation. Although we are aware of the many differences between healthcare and aviation, and appreciate that these may limit a direct transfer, it may be significant to mention that aviation served as a reference in establishing safety practices in healthcare, at least in the initial stages [11]. In this context, chapter 6 of the "Operator's Flight Safety Handbook" [12], deals with emergency responses and crisis management and details the planning, preparation, and action in a crisis. One of the recommendations refers to the appointment of a safety officer as a member of a CMC (Crisis Management Centre) that is established in a crisis situation. The safety officer may be tasked with planning the company’s emergency response and crisis management procedures, although in a large organization this may be the responsibility of a dedicated Emergency Planning department. Thus, it can be concluded that the aviation Safety Officer plays a crucial role in all stages of crisis management.
To the best of our knowledge, there is no role definition for a patient safety officer or risk manager in healthcare during a pandemic as opposed to their routine activities. Therefore, there is a need to explore the effect of personal and organizational aspects on the functioning and well-being of PSOs during the pandemic and to compare these aspects during the first and third waves of Covid-19.
Aim
This study was designed: (a) to examine the contribution of personality traits and characteristics (uncertainty, initiative, and burnout) and systemic factors (organizational functioning) on the performance of PSOs, and (b) to compare these variables in the first and third waves of the Covid-19 pandemic in Israel. The study's findings will help in better identification of needs, more accurate job definitions and improved support for PSOs in future emergencies.


Methods
Sample
This cross-sectional study invited senior organizational PSOs from all the medical organizations in Israel, from hospitals and community services to participate. PSOs who were not active in their organization during this period for reasons of maternity leave, prolonged sick leave, or being abroad, were excluded from the study. The sample size was calculated using G-Power 3.1 software, which indicated that 54 subjects could provide a power of 0.95 with an effect size of 0.5 at a significance level of 0.05 for performing paired t-tests. The sample was increased by 15% to ensure the ability to perform advanced statistical analyses and to reduce problems of missing data due to compliance issues.

Tools
Data were collected using a self-administered questionnaire that examined: (a) uncertainty; (b) initiative; (c) burnout; (d) patient safety and risk management activities; (e) PSO functioning; (f) organizational functioning; (g) personal involvement in risk management activities; and (h) socio-demographic characteristics. The questionnaire was based on existing tools that were modified for the purpose and the study population although the authors generated the "d" and "f" sections. Five experts in Quality and Patient Safety validated the final version of the tool. The experts were asked to check whether the questions were consistent with the study objectives and any problematic wording was corrected. In section "d", only the items for which there was full consensus were included. The responders were asked to consider the study variables as manifested in the first and third waves of the Covid-19 pandemic.
Personal and socio-demographic characteristics included gender, age, profession, employment (partial or full-time), professional seniority, and seniority in patient safety and risk management in the organization.
Uncertainty was measured using a 7-item tool that was constructed by Kagan, et al. [13], shortened by Melnikov et al. [14], and adapted to the Covid-19 pandemic [15]. The tool assesses uncertainty related to significant organizational events and changes. Items #3 and 7 were recoded. Participants were asked to respond to the statements on a scale ranging from 1 (‘Not at all’) to 5 (‘Very much’). A higher mean score represents higher uncertainty. The Cronbach Alpha scores for this section were 0.76 for the first wave and 0.86 for the third wave.
The personal initiative (PI) variable was measured using the tool developed by Frese, et al. [16] and adopted in Hebrew by Hendel, et al. [17]. The original tool comprises two sub-sections: (a) Self-reported initiative (seven items) addressing activity and innovativeness in dealing with unexpected difficulties, problem-solving, and achieving goals; and (b) Passivity (seven items) representing inactiveness in planning career, adjustment to changing environment, and responding to challenges at work. A panel of experts recommended using only the first part of the tool, while combining two items from the second part that were found relevant to the pandemic. Participants were asked to rank each statement on a 6-point scale ranging from 1 (absolutely disagree) to 6 (totally agree). Items #2 and 8 were recoded. The final score was the mean, with higher scores indicating a higher PI. In an earlier study, the instrument demonstrated good reliability [16, 17]. In this study, Cronbach’s alpha score was 0.73.
Burnout was measured using a short 9-item version of the Shirom-Melamed Burnout Measure [18] that was recently used in a national burnout survey [19]. Respondents were asked to rank statements on a scale ranging from 1 (almost never) to 7 (almost always), with higher scores indicating higher burnout. Cronbach's alpha was 0.92.
Professional functioning was examined using an 8-item perceived professional functioning scale [14]. The participants were asked to rank the statements on a scale ranging from 1 (strongly disagree) to 5 (strongly agree). Items #3, 5, 6, and 7 were recoded. A high mean score reflects high functioning. The Cronbach alpha scores for this section were 0.76 for the first wave and 0.75 for the third wave.
Patient Safety and Risk Management policies and practices under the shadow of the Covid-19 pandemic were measured by a 10-item questionnaire constructed by the authors. The questionnaire comprises a list of 13 actions performed by PSOs in routine work (see “Appendix 1”). Initially, 15 statements were included but five items were removed by the experts' panel due to the differences in PS policies and practices in hospitals and community services. Participants were asked to rank each statement on a 5-point scale ranging from 1 (absolutely disagree) to 5 (totally agree). Items #4, 6, 8, and 10 were recoded. The final score is represented by the mean, with higher scores indicating higher performance of PSO activities. The Cronbach alpha scores for this section were 0.85 for the first wave and 0.81 for the third wave.
Organizational functioning in Patient Safety and Risk Management during the Covid-19 pandemic was measured by two items: "The functioning of the organization in the first wave and in the third wave". Participants were asked to rank each statement on a 5-point scale ranging from 1 (very bad) to 5 (excellent). The final score is represented by the mean, with higher scores indicating better organizational functioning with respect to Patient Safety and Risk Management.
Personal involvement in risk management activities in the first and the third waves of the pandemic was measured using one question: "To what extent did you deal with risk management and patient safety during the Covid-19 pandemic?" The participants were asked to answer this question using a scale ranging from 1 (not at all) to 5 (to a very large extent), for each wave, separately.
Qualitative data was collected by two open-ended questions: "What has helped you to fulfill your PSO role during the Covid-19 pandemic?" and "What are your recommendations for improving the preparation for the next pandemic, with regard to risk management and patient safety?".

Procedure
The questionnaires were personally distributed by the researcher (DA) and returned manually to the researcher's office. The questionnaires were anonymous. Data collection was at the end of the third wave of the Covid-19 pandemic in Israel, between June-July 2021.

Ethical approval
Approval for the study was obtained from the Ethics Review Board of the Tel Aviv University, Tel Aviv, Israel (approval no. 0003302-1, 23.05.2021). The approval included an exemption from signing an informed consent form. Initially, the participants were informed that they could terminate their interview at any time and that their interview would be recorded. Partaking in the interview served as a consent to participate in the study.

Data analysis
Descriptive statistics were used to test the distribution of socio-demographic and study variables. The Kolmogorov–Smirnov test was used to test the normality of the data. The study variables were normally distributed. Differences between groups were measured using a t-test for paired samples, a t-test for independent samples, and an ANOVA. Pearson correlations (r) were used to examine the associations between study variables. Linear regression analyses were used to examine the unique contribution of predictive variables to the explanation of dependent variable variance. A p value < 0.05 was considered statistically significant. The data were analyzed using SPSS v.28 (IBM, US). STROBE reporting guidelines were used.
Qualitative analysis: The qualitative methodology used constant comparative analysis to identify repeated content [20]. A peer debriefing process, in which one of the researchers, who specializes in qualitative research methods (YT), presented the findings to the other researchers, was used to validate the findings. All researchers discussed the findings until they reached a mutual consensus concerning the identified themes and categories, and data saturation was achieved [21].


Results
Participants
A total of 84 of the117 PSOs working in Israel healthcare system during the Covid-19 pandemic responded to the invitation to participate in the study, but 6 questionnaires were excluded due incomplete data. Therefore, the convenience sample consisted of 78 PSOs (67%), with an average age of 52.76 years (SD = 10.24, range 31–73), 23.64 (SD = 23.64) years of professional seniority, and 6.24 (SD = 5.34) years of experience in patient safety and risk management. Only 52 (66.7%) of the PSOs were employed full-time in this position. Additional socio-demographic and job characteristics are presented in Table 1.Table 1Socio-demographic and clinical characteristics of the study population (n = 78)


	Variable
	Category
	N
	Valid %

	Gender
	Male
	17
	21.8

	Female
	61
	78.2

	Profession
	MD
	52
	67.5

	RN
	15
	19.5

	Other
	12
	13.0

	Missing
	1
	1.3

	Workplace
	General hospital
	28
	35.9

	Psychiatric Hospital
	12
	15.4

	Geriatric center
	5
	6.4

	Community services
	24
	30.8

	Other
	9
	11.5

	Percent employment as a PSO
	100%
	52
	66.7

	66–80%
	6
	7.7

	50%
	13
	16.7

	25%
	5
	6.4

	Missing
	2
	2.6





Descriptive statistics
Only 51.3% (40) and 57.7% (45) PSOs reported active involvement (4–5 ranking) in PS activities and practice in the first and third pandemic waves respectively. Accordingly, qualitative analysis (reported below) indicated, that other PSOs reduced their involvement in risk management processes or even left their position temporarily in order to return to their primary specialization as clinicians and provide clinical care for Covid-19 patients.
The distribution of the study variables and the differences between the first and third waves of the pandemic are presented in Table 2. PSOs reported high personal initiative and lower levels of burnout (below the score of 3.0 that defines high burnout) [19] than those reported by other healthcare workers (M = 3.4). There were significant differences between the two waves for all the study variables: personal involvement increased, uncertainty decreased, professional functioning improved, as did risk management (RM) and patient safety (PS), practice in the field, and organizational PS function (Table 2). There were no significant differences by gender or profession.Table 2Study variable distribution and differences between the 1st and 3rd waves (n = 78)


	Study variables
	Min
	Max
	M
	SD
	t

	Uncertainty, 1st wave
	1.86
	4.86
	3.63
	0.70
	10.01**

	Uncertainty, 3rd wave
	1.00
	4.43
	2.54
	0.75

	Professional functioning, 1st wave
	1.38
	4.50
	3.02
	0.79
	5.71**

	Professional functioning, 3rd wave
	1.63
	5.00
	3.47
	0.68

	Personal involvement in RM activity, 1st wave
	1.00
	5.00
	3.25
	1.41
	2.72*

	Personal involvement in RM activity, 3rd wave
	1.00
	5.00
	3.69
	1.18

	RM and PS practice, 1st wave
	1.50
	5.00
	3.29
	0.79
	7.68**

	RM and PS practice, 3rd wave
	1.50
	5.00
	3.74
	0.67

	Organizational PS functioning, 1st wave
	1.00
	5.00
	3.00
	0.98
	5.13**

	Organizational PS functioning, 3rd wave
	1.00
	5.00
	3.63
	0.81

	Personal Initiative
	3.00
	5.00
	4.08
	0.43
	–

	Burnout
	1.00
	5.78
	2.93
	1.09
	–


*p < .01, ** p < .001




Correlational analysis
Correlational analysis revealed a number of interesting findings (Table 3). Uncertainty in the third wave was negatively correlated with professional functioning, RM practice, and organizational PS functioning, and positively correlated with burnout. Burnout was negatively correlated with professional functioning, and RM and PS practice. Personal initiative (PI) was positively correlated with professional functioning in the third wave, as well as with RM and PS practices in both the first and third waves of the pandemic. Organizational PS functioning was positively correlated with RM and PS practice in both waves. There were no significant correlations between the study variables and age, professional seniority, or years of experience in PS and RM (not shown).Table 3Pearson correlation of the relationships between the study variables (n = 78)


	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1. Personal involvement in RM activity, 1st wave
	–
	 	 	 	 	 	 	 	 	 	 
	2. Personal involvement in RM activity, 3rd wave
	0.47**
	–
	 	 	 	 	 	 	 	 	 
	3. Uncertainty, 1st wave
	− 0.02
	0.17
	–
	 	 	 	 	 	 	 	 
	4. Uncertainty, 3rd wave
	− 0.19
	− 0.06
	0.12
	–
	 	 	 	 	 	 	 
	5. Professional functioning, 1st wave
	0.14
	0.07
	− 0.27*
	− 0.15
	–
	 	 	 	 	 	 
	6. Professional functioning, 3rd wave
	0.23
	0.09
	− 0.02
	− 0.47**
	0.60**
	–
	 	 	 	 	 
	7. RM and PS practice, 1st wave
	0.35**
	− 0.10
	0.01
	− 0.39**
	0.11
	0.27*
	–
	 	 	 	 
	8. RM and PS practice, 3rd wave
	0.21
	− 0.03
	0.20
	− 0.47**
	− 0.03
	0.29*
	0.78**
	–
	 	 	 
	9. Personal Initiative
	0.11
	0.02
	0.12
	− 0.15
	0.15
	0.35**
	0.31*
	0.31*
	–
	 	 
	10. Burnout
	− 0.22
	0.01
	0.11
	0.37**
	− 0.50**
	− 0.74**
	− 0.26*
	− 0.24
	− 0.21
	–
	 
	11. Organizational PS functioning, 1st wave
	0.35**
	0.04
	− 0.15
	− 0.20
	0.10
	0.24
	0.64**
	0.40**
	0.16
	− 0.25
	–

	12. Organizational PS functioning, 3rd wave
	0.19
	0.15
	0.13
	− 0.32*
	0.11
	0.36**
	0.49**
	0.57**
	0.17
	− 0.20
	0.45**


*p < 0.05, ** p < 0.01




Regression analysis
Regression analysis was used to examine the predictors of PS policies and practices in the clinical field as reported by the PSOs. The independent study variables and age were entered into regression separately for the first and the third waves. The results presented in Table 4 indicate that organizational functioning with regard to PS in the first wave, predicted the dependent variable, and explains 43% of the variance. However, during the third wave, the uncertainty variable joined the organizational functioning variable, with the model explaining 37% of the variance of the dependent variable.Table 4Regression analysis, dependent variable: RM and PS policies and practice, first and third waves


	Variables
	First wave
	Third wave

	B
	St. Err
	Beta
	t
	p
	B
	St. Err
	Beta
	t
	p

	(Constant)
	0.36
	1.36
	 	0.27
	0.79
	4.25
	1.71
	 	2.49
	0.02

	Age
	0.01
	0.01
	0.05
	0.39
	0.70
	− 0.02
	0.01
	− 0.23
	1.60
	0.12

	Personal Initiative
	0.160
	0.219
	0.088
	0.73
	0.47
	0.33
	0.21
	0.20
	1.59
	0.12

	Burnout
	− 0.06
	0.09
	− 0.09
	− 0.67
	0.51
	− 0.12
	0.12
	− 0.20
	1.00
	0.32

	Uncertainty
	0.137
	0.144
	0.120
	0.95
	0.35
	− 0.41
	0.13
	− 0.49
	3.09
	0.004

	Personal involvement in RM activity
	0.04
	0.07
	0.08
	0.61
	0.55
	− 0.05
	0.07
	− 0.08
	0.68
	0.50

	Organizational PS functioning
	0.49
	0.10
	0.64
	4.95
	< 0.001
	0.37
	0.12
	.42
	3.17
	0.003

	Professional functioning
	0.02
	0.13
	0.02
	0.15
	0.88
	− 0.24
	0.23
	− 0.25
	1.08
	0.29


Model for the first wave: R = 0.718, R2 = 0.515, Adjusted R2 = 0.428
Model for the third wave: R = 0.688, R2 = 0.473, Adjusted R2 = 0.371




Qualitative findings
The responses to the two open questions were subjected to a qualitative analysis. The 79 responses received to the first question (see Table 5). were classified according to three main organizational levels: policy and senior management level (32 answers), middle management level (23 replies), and individual level (24 answers). The results presented in Table 5 indicate that three main factors helped PSOs to function during the pandemic: managerial support and cooperation, the mobilization of their team, and the belief in the importance of the position. These three factors were also apparent when the answers were analyzed according to the type of organization: general hospital, ambulatory healthcare services, and psychiatric/geriatric institutions.Table 5Qualitative analysis of the responses (79) to the open-ended question "What has helped you to fulfill your PSO role during the Covid-19 pandemic?"


	Responses
	N

	Policy and senior management level
	Managerial support and cooperation
	21

	MOH directives
	8

	The ability of the organization to derive lessons learned
	2

	The mobilization of the entire organization
	1

	Middle management level
	The mobilization of my team
	11

	Cooperation with colleagues
	5

	Cooperation with other units
	3

	Team-work
	2

	Adverse event reports and sharing information
	2

	Individual level
	The belief in the importance of the position
	8

	I didn't function as a risk manager
	3

	Involvement in the activities
	2

	Experience
	2

	Self-management: time, tasks, routines
	5

	Stress management
	2

	No one helped me
	1

	Publications and information from abroad
	1




A total of 69 recommendations were received in response to the second open-ended question (see Table 6). Notably, the suggestions for improvement focus on reducing gaps that were evident during the first stages of the pandemic: ensure the presence of clear directives from the regulator; establish a professional network of PSOs to share information and considerations; promote active participation in managing the crisis; initiate proactive protocols; and train PSOs to act efficiently in crisis situations. As for the first open question, these points remained relevant when we analyzed the recommendations according to the type of organization: general hospital, ambulatory healthcare services, and psychiatric/geriatric institutions.Table 6Responses (69) to the question: "What are your recommendations for improving the preparation for the next pandemic, with regard to risk management and patient safety?"


	Responses
	N

	Clear directives from the MOH and distribution of specific information for patient safety officers
	14

	Cooperation with colleagues and other institutions
	10

	To attach the patient safety officers team to the pandemic management team
	9

	To define clearly the duties of patient safety officers in crisis situations
	8

	To be attentive to the "field" and conduct proactive activities
	7

	Proper training for patient safety officers as to how to function in crisis situations
	6

	More patient safety officers positions
	4

	Acting according to the changing situation
	3

	Preparation in advance for crisis situations
	3

	Working according to routines
	2

	Preparing a dedicated team to cope with the pandemic
	1

	Planning and prioritizing the activities
	2






Discussion
Healthcare quality and safety experts from Baltimore query the role of quality of care and patient’s safety during the pandemic [22]. Due to the difficulty of obtaining clinical data during a pandemic, it is challenging to assess the quality of the relevant data. However, without systemic learning, it is not possible to improve the processes and results and reach standardization both for the current epidemic and for similar events in the future. In March 2020, the accreditation bodies in the USA announced that they would not monitor the quality and safety indicators in order to allow the hospitals to invest all their means and efforts in the treatment of Covid-19 patients [23, 24]. This move would not have been necessary if the measurement of quality and safety had been digital and had prospectively accompanied the activity itself. For example, quality and safety measurements should have accompanied the orders to administer medicine. The current method of evaluation is retrospective and has two main weaknesses, namely that even if predominantly computerized, it still requires targeted reporting efforts and validation. Feedback to the service providers is provided only after a considerable delay, or even after event completion [25]. During a pandemic, these weaknesses are strengthened in the absence of immediate and continuous systemic learning. For example, there were no answers to the questions of whether steroids and anticoagulants should be used in Covid-19 patients, how remote learning and treatment (Telehealth) could affect the quality of diagnosis and treatment, or whether pronation could prevent intubation and invasive ventilation. In Israel, accreditation surveys by the Joint Commission International (JCI) were postponed, although the national program for quality indicators continued as usual [26].
The findings of this study provide some answers to the questions of the nature of the role of quality, safety, and PSOs during the Covid-19 pandemic and information about whether they were partners in managing the crisis or were sidelined due to changing priorities. It is important to note that the results of the study represent about 500 person-years of experience in the patient safety of PSOs in Israel, if we summarize the relevant results of all the study participants. Nearly half the respondents expressed the opinion that their skills and experience were not fully utilized during the Covid-19 pandemic. They attributed this failing to the preoccupation of the health care system with survival at the expense of patient safety and risk management. Many PSOs moved to work in the Covid-19 departments where they used clinical skills from previous hospital positions, thereby trading their risk management expertise for already forgotten clinical abilities. Thus, many of the PSOs did not take part in the decision-making processes or participate in the management of the medical institution.
The urgent rapid mobilization of the health system to treat the Covid-19 epidemic did not allow sufficient time to coordinate the quality and safety of care required to fight the virus. In addition, the rapid and aggressive changes that occurred generated uncertainty and inefficiency, which in many cases did not contribute to successful treatment. As physicians and nurses with a clinical background, the managers of the quality and safety units were recruited to assist the teams treating patients. Other members of the units, without a similar background, were unable to continue their preplanned annual tasks and instead sought alternative ways to join the battle. This diverted the expertise of quality and safety personnel for example, in the assimilation of a new system or a complicated procedure and global understanding of the health system, which could have been better employed in implementing the urgently needed changes demanded by the pandemic. Quality assessments and, maintaining the patient safety and risk management should be an integral part of the campaign during an epidemic as they are during routine stability. In fact, due to the rapid modifications of protocol required by a pandemic, the system may require continuous improvements in treatment and even more systemic learning.
The absence of clear definitions for PSOs' functions during a medical crisis is something we have seen during the COVID-19 pandemic and was supported by this study. This fact, we assume, explains why many PSOs did not fill their roles during the pandemic and why others had to adjust to local regulations and circumstances in order to support their organization's pandemic response efforts. Therefore, taking into account their unique experience in risk management, we advise that the roles of risk management and patient safety units during major medical crises be defined clearly.
Following the current epidemic, there is room for re-evaluations and the development of clear procedures addressing these issues. In this context, quality and safety experts from France, Australia, and England have proposed a five-step strategy by which the cooperation of quality and patient safety units can contribute to the well-being of patients, staff, and the medical institution [27]:	1.
Assessment of readiness and preparation of check lists, collection of data and facts, the establishment of courses and practice, and promotion of staff safety and support.

 

	2.
Arrange meetings with patients, members of the patient’s families, and members of the medical team in order to consolidate procedures of protection, social distancing, family visits, and prevention of infection.

 

	3.
Improve the quality of care by planning the flow of patients, workshops for caregivers on self-defense issues and treatment, and open decision-making support mechanisms.

 

	4.
Reduce the risks to patients through proactive activity, updating guidelines for preventing infections, investigations, and learning from them.

 

	5.
Introduce rapid and continuous adjustment of learning means, leveraging options for good patient care, and protecting caregivers against infection, exhaustion, and burnout.

 




The units for patient safety and risk management have extensive experience in investigating adverse events and in proactive identification of risks in routine medical practice. In emergencies, such "regular" routine adverse events are accompanied by unique adverse events, which may be unexpected and arise from the emergency itself. The work of the patient safety units can be divided into reactive (or retrospective), interactive, and proactive activities, all of which are greatly needed during a crisis. It could be said that the PSO is the manager's adviser on how to investigate, manage, and adapt in real time during the crisis. Responding to issues with quality and safety, such as widespread outbreaks due to the non-ideal emergency facilities and the lack of proper monitoring due to untrained staff, are among the responsibilities of PSOs in an emergency.
In the introduction of this paper, we mentioned the aviation's experience with failure prevention and management. The aviation serves as a model for medical safety and is good for ensuring routine operations of making flying safe and learning from occasional crashes and near misses. Furthermore, there are several crisis management strategies outside aviation that may be taken into consideration. Safety officers for the fire departments, militaries and other first responders typically deal with serious, usually uncontrollable circumstances and must act fast to ensure the safety of the responders, the victims, and to prevent harm to other people. Definitions and procedures of the fire department's health and safety officer, [28] for instance, may serve as a source and an outline for the healthcare systems. This might be an additional model for the rapid response needed during pandemics and other types of crises.
Interestingly, the PSOs in our study reported lower levels of burnout than other healthcare workers. This may be attributed to three main factors that helped them function during the pandemic: managerial support, mobilization of their team, and a belief in the importance of their position. Most of the participants recommended establishing a clear description of the role of a PSO in an emergency, and establishing a professional network of PSOs to share information in real time.
The comparison between performance in the first and third waves reflects the re-organization and adaptation of the health systems to a new threat. As the pandemic progressed, the levels of uncertainty decreased, while personal involvement and professional functioning increased when patient safety practice improved on both a personal and organizational level. Since we did not find research reports on patient safety practice during a pandemic, it was not possible to compare our study findings to the literature. The findings of this study on the links between uncertainty and performance indicate the necessity of enhancing certainty during the Covid-19 pandemic by updating and providing continuing information to PSOs. The situation could have occurred as a result of ambiguity regarding the role of a PSO in a continuing crisis. We assume that the situation could be better controlled and managed in a more efficient and appropriate way by formulating policies and defining the roles of PSOs in advance of a future emergency.
Finally, considering the findings of the study and our opinion, in order to improve the performance of PSOs in emergency, we recommend the following:	To develop policies and define the role of PSOs in hospitals and the community health services in emergency

	To promote awareness of and implementation of the practice of PSOs' involvement in emergency management and decision-making among senior managers in healthcare

	To develop study programs and to train PSOs to function in an emergency.





Limitations
This study concerned the perceptions and functioning of PSOs during the Covid-19 pandemic in Israel. It is possible that our results may not fully reflect global practices due to changes in the job description, the background of PSOs, and their positions in their institutes in different countries. Routine quality and safety issues, such as the spread of antibiotic-resistant pathogens or improper patient monitoring that may occur both during pandemics and during regular times, were not included in our survey. In addition, a pandemic is not representative of all crises and may differ significantly from an earthquake or war.

Conclusions
A crisis inevitably generates uncertainty, a multitude of frequent and urgent tasks, high physical and mental stress due to these many tasks and a lack of knowledge, and the need to adapt policy to changing conditions and the increase in the range and level of risks. We recommend that the risk manager should be physically placed in the "War Room" and receive current information about the situation. He must participate in every important discussion and all structural or functional planning in order to represent the issue of the safety of the staff and the patient and ensure that these issues are addressed from the start. The risk management unit must also conduct daily meetings and patrols in order to monitor/inspect activities and systematically learn from mistakes while optimizing cooperation with relevant units (e.g. the infection prevention unit, medical infirmary, and the pharmacy). There is a need to implement, a clear and well-defined operating protocol for times of crisis and risk management plans for every possible scenario should be prepared in advance. Consideration should be given to updating the roles of the patient safety and risk management units in the community and in the hospitals with a precise definition of their role during a crisis and in different types of crises.
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Appendix 1
See Table 7.Table 7PS policies and practice during the first and third waves of the Covid-19 pandemic


	Items
	First wave
	Third wave

	M
	SD
	M
	SD

	1. There were training and learning activities addressing patient safety and risk management
	3.05
	1.37
	3.65
	1.15

	2. The procedures were adjusted for the period of the pandemic
	3.82
	1.09
	3.94
	1.01

	3. Management conveyed a clear message of the importance and promotion of patient safety
	3.42
	1.34
	3.78
	1.24

	4. There was ambiguity and confusion about dealing with failures and errors
	3.03
	1.22
	3.94
	0.91

	5. Reports of potential risks were taken seriously by senior managers
	3.71
	1.06
	4.09
	0.89

	6. My organization was "forgiving" about the care safety failures
	3.40
	1.16
	3.77
	1.19

	7. Management-led processes to improve patient safety
	3.43
	1.13
	3.79
	0.92

	8. Managers did not know how to act in cases of medical errors
	3.36
	1.20
	3.78
	1.15

	9. I felt that all employees are mobilized to prevent errors and failures
	3.07
	1.17
	3.48
	0.95

	10. Management policy regarding risk management during the pandemic was not clear
	2.95
	1.30
	3.58
	1.31


Higher ranking = better state of policy and practice
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