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Abstract

:

The prevention and management of chronic disease primarily requires risk reduction measures, through strategic coordination across various government areas. Recognizing that health workers and the public health workforce are integral to building strong and resilient health, the present study analyses the relation between Psychosocial Risk Factors (PRFs, to which formal caregivers are exposed in the healthcare settings), and the work system related elements of the Systems Engineering Initiative for Patient Safety (SEIPS 3.0) framework. An empirical study was carried out, involving 333 formal caregivers of healthcare services. A total of 31 PRFs were assessed (using the COPSOQ III), making it possible to find a relationship between the PRFs analyzed with three elements of the work system, namely Task (5 PRFs), Organizational factors (17 PRFs), and Individual (9 PRFs). The present work contributes not only in terms of outcomes that allow the development of mental illness prevention and mental health promotion actions for healthcare formal caregivers, but also in terms of the relevance that these factors can have on the quality of health services, as well as their users (patients), in line with SEIPS 3.0 model.
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1. Introduction


The Sustainable Development Goals (SDG) 2030 Agenda, established by the United Nations, present a set of challenges that ought to be considered by healthcare services. Crucially, “Ensure healthy lives and promote well-being for all at all ages” is the main goal that SDG3 advocates, which includes as a target (among others), “reduce by one-third premature mortality from non-communicable diseases (NCDs) through prevention and treatment and promote mental health and well-being”. According to the World Health Organization (WHO), NCDs (also known as chronic diseases), not only account for 71% of all global deaths, but also have a huge impact for individuals, families and communities, and threaten to overwhelm health systems [1,2]. The prevention and management of chronic disease primarily requires risk reduction measures, through strategic coordination across various government areas (health, finance, transport, education, planning, etc.) [1,2,3]. Even so, it is important to recognize that NCDs, represent a particular challenge to health systems at their different levels (primary, secondary and tertiary). Clearly, the demands on healthcare services and professionals go beyond the needs that arises from preventive action but include an effective response to the sudden manifestations associated with long-term illness. The focus is on the ability of health systems to respond more effectively and equitably to the healthcare needs of people with NCDs, by transforming and strengthening these systems to provide more effective, efficient and timely care [2,3]. On the other hand, NCDs as diseases of prolonged evolution/late-latency pose the challenge that in order to improve the quality of healthcare provided, it is also necessary to understand patient journey in healthcare [4,5]. In this sense, the Systems Engineering Initiative for Patient Safety model (SEIPS 3.0) stands out [4]. This systemic approach refers to the series of interactions of patient with healthcare (over space and time), in a multi-level system of the patient journey, over time, in healthcare, that includes not only the work system (local systems where patients interact with health professionals in a given time and space), the socio-organizational context (which may include formal and informal health care network), and the external environment of the healthcare organizations [4]. As any system, it is subject to continuous changes and adaptations that can be influenced by the external environment, as well as through learning and improvement mechanisms, arising from feedback. More specifically, SEIPS 3.0 integrates the complexity of interactions between the local context or system of work, the socio-organisational context, and the environment external to the health system itself.



With specific regard to work systems, the SEIPS 3.0 model includes five key elements, namely: (1) Environment (specifically ergonomic factors); (2) Task (e.g., perceived quantitative workload, work pressure, cognitive demands, job content); (3) Technology (lack of adequate skills to use the technology, fear over job loss due to replacement by technology, physical characteristics of the tools and technology/poor workstation design); (4) Organizational factors (e.g., workload and rate, work schedules, work related decisions participation); (5) Individual (e.g., cognitive and psychosocial dimensions, physical health status, skills and abilities, physical conditioning, anthropometrics, prior experiences and learning, motives, goals and needs) [4,5,6]. These elements interlink to provide the strengths and resources for the realization of individual and organizational goals. However, on the other hand, they also comprise a set of factors that may also contribute negatively in terms of motivation, performance and work-related distress (Occupational Stress—OS), namely, several Psychosocial Risk Factors (PRFs) [6]. We clarify that PRFs can have origin in either content or context of work. Content factors include several categories that fall into Task element of work systems, as well as contextual PRs factors that may come from Organizational factors. Individual factors can also interfere with this dynamic [6,7,8,9].



The present work focuses on these work system-related elements, specifically in the consideration of PRFs related to them. More specifically, this study aims to analyze the PRFs (and respective health impact) to which formal caregivers are exposed in healthcare settings, in an integrated way with the work system-related elements of the SEIPS 3.0 framework (Environment, Task, Technology, Organizational and Individual factors). We intend to draw attention to the relevance of these factors can have on the quality of health services, as well as their users (patients), in line with SEIPS 3.0 model. Cumulatively, the results will alert for the development of mental health promotion actions based on scientific evidence for healthcare formal caregivers.




2. Materials and Methods


2.1. Study Design


The present work integrates an observational study conducted between April and August 2021. The aim was to characterize the work context of healthcare formal caregivers’, through a quantitative methodology, using an online questionnaire survey. In this paper, the first results of the study are disclosed, specifically the data on exposure to PRFs (and respective health impact), to which formal caregivers are exposed in Portuguese healthcare settings.




2.2. Participants


The study relied on participation of 333 formal caregivers of Portuguese healthcare services. The sample was constituted based on the total target population of 88,174 health professionals working in Portugal [10]. Considering the error of 5% and the confidence level of 95% (1.96), the representative sample should be about 383 participants. However, the percentage of the sample by group follows a distribution, in general, similar to that found in the population percentage, in terms of gender, region or public/private sector.




2.3. Instruments


Besides the collection of demographic and work characteristics of participants, the instrument Copenhagen Psychosocial Questionnaire (COPSOQ III, medium version) was employed.



The COPSOQ is a highly reliable scale for assessing PRFs in the workplace. It is a powerful tool that gathers international consensus on the adequacy for evaluating an extensive and most important psychosocial dimensions [9,11,12,13,14]. The COPSOQ differs from other scales, since it systematically approaches the interaction between psychosocial work environment and health, not being based and limited to a specific theoretical model, providing a versatility of uses [9,13]. Meanwhile the International COPSOQ Network released an updated instrument [14,15], the COPSOQ III, whose middle version also has a Portuguese version [11]. This revised instrument is composed by 85 items distributed in 31 dimensions, namely: Quantitative demands, Work pace, Cognitive demands, Emotional demands, Influence on Work, Development possibilities, Control over working time, Meaning of work, Commitment to workplace, Predictability, Recognition, Role clarity, Role conflicts, Quality of leadership, Social support from colleagues, Social support from supervisors, Sense of community at work, Job insecurity, Insecurity over working conditions, Quality of work, Horizontal trust, Vertical trust, Organizational justice, Work–life conflict, Job satisfaction, Self-rated health, Self-efficacy, Sleeping troubles, Burnout, Stress, and Depressive symptoms. The Portuguese COPSOQ III (middle version) show good internal consistency. In the present study, also show good internal consistency with a range between α = 0.665 and α = 0.939 for the subscales.



A sociodemographic questionnaire developed by researchers, aimed to collet demographic characteristics (e.g., age, gender, marital status), as well as information and specificities of the work (e.g., healthcare sector, work geographic area).




2.4. Procedures


To recruit participants, the research protocol was disseminated by email, through the communication services of the target entities (healthcare services), as well as disseminated through social networks. Participants were invited to complete the online questionnaires on a voluntary, anonymous, and confidential basis, adopting a natural random selection of the sample. Several dissemination reinforcements were made in an attempt to obtain sample representativeness based on target population data and proportional criteria.



All data collection, registration and communication procedures were in accordance with the guidelines of the National Commission for Data Protection and the General Data Protection Regulation. This implied the observance of prior informed consent, given voluntarily and in an informed manner, based on adequate and sufficient information, namely, objective, purpose and procedures in data processing. All information was treated with the highest degree of confidentiality. The present work also considered the Code of Responsible Conduct in Scientific Research, subscribing to the principles, rules and procedures of the European Code of Conduct for Scientific Integrity [16].




2.5. Data Analysis


To calculate the health impact that exposure to PRFs represents, the average obtained in each factor of COPSOQ was placed in a division of tripartite percentiles, with respective cut-off points of 2.33 and 3.66 (according to the alternative mode of assessment of COPSOQ II) [13]. Therefore, each factor can be interpreted by means of the health impact that the exposure represents, in particular, a health-friendly situation, an intermediate health situation and health risk.



To group the PRFs (assessed with COPSOQ III) into the elements of the work system of the SEIPS 3.0 model, a content analysis was performed by three independent reviewers (psychologists), using as a reference the description of the five elements of the work system (Environment, Task, Technology, Organizational factors and Individual) [6]. Disagreements between the evaluators were resolved through discussions or consultation with the research team. An effort was made to maintain the reliability of the content analysis, and the need for a concordance of at least 90% was determined [17].





3. Results


3.1. Sample’s Sociodemographic Characteristics


The sample was composed of 333 formal caregivers of public (n = 287) and private (n = 46) healthcare services. It comprised 252 females (75.7%) and 81 males (24.3%), aged between 22 and 67 years old (M = 43.52, SD = 10.121). The participants had different professional roles: Nurses (n = 211), Doctors (n = 47), Higher Technician in Diagnosis and Therapy (HTDT, n = 36), Technical Assistant (n = 19), Healthcare assistant (n = 12) and other healthcare-related professionals (n = 8). Regarding regional location, the sample is from several Portuguese geographic regions, namely North (41.1%), Center (44.7%), Lisbon Metropolitan Area (10.5%), Alentejo (0.6%), Algarve (0.6%), Madeira Autonomous Region (0.3%), Açores Autonomous Region (0.6%). There was also 1.2% of the sample that worked in more than one region, and 0.3% did not provide region information.




3.2. Psychosocial Risk Factors Exposure


Considering the outcomes of the analysis of the PRFs (through COPSOQ), it was possible to identify a relationship with three of the five elements of the work system of SEIPS 3.0 model, namely Task (PRFs associated with work content), Organizational factors (PRFs associated with work context), and Individual (PRFs associated with individual work-related behaviors, as well as health quadrant).



In the element of Task, it was possible to frame five PRFs (Figure 1). It is worth pointing out that out of these PRFs, only one showed high percentages of a health-friendly situation (a favorable situation in terms of the impact that exposure represents), namely, Quality of Work (54.4%). On the other hand, in the remaining four, the higher percentage of answers correspond to high risk for health or an intermediate situation. The highest percentage of high health risk responses is found in exposure to the PRFs of Cognitive demands (78.1%), Emotional demands (73.6%), and Work pace (48.0%). Quantitative demands show a higher percentage of intermediate health risk, in exposure to the PRFs represents (57.1%).



In the element of Organizational factors, it was possible to frame 17 PRFs (Figure 2). Out of these PRFs, only five showed high percentages of a health-friendly situation (in terms of the impact that exposure represents), namely, Role clarity (75.7%), Development possibilities (75.4%), Sense of community at work (60.7%), Job insecurity (57.1%), and Social support from colleagues (53.2%). On the other hand, only in one did a higher percentage of answers correspond to high risk, namely Work–life conflict (51.1%). The remaining ten showed a higher percentage of intermediate health risk, in exposure to the PRFs represents (Figure 2). However, it is worth pointing out that the sum values of responses framed in a high health risk or intermediate health situation of the PRFs, Predictability, Role conflicts, Social support from supervisors, Work–life conflicts, and Organizational justice, were above 75%.



Finally, in the element Individual, it was possible to frame nine PRFs (Figure 3). Out of these PRFs, two showed high percentages of a health-friendly situation, namely, Meaning of work (81.1%), and Commitment to workplace (48.6%). Self-efficacy and Job satisfaction show a higher percentage of an intermediate health risk, in exposure to the PRFs (57.4% and 48.6%, respectively). All the remaining PRFs correspond to health dimension, which shows the most worrying results: a higher percentage of answers correspond to high risk for health or an intermediate situation, whose sum percentages of responses are mostly above 75% (Self-rated health, Burnout, Stress and Depressive symptoms), or above 50% (Sleeping problems).





4. Discussion


The present study aims to look more specifically at the PRFs (and their impact on health) to which formal caregivers are exposed in workplaces, in an integrated way within the SEIPS 3.0 framework related to the work system (Environment, Task, Technology, Organizational and Individual Factors). A total of 31 PRFs were assessed (using the COPSOQ III), making it possible to find a relationship between the PRFs analyzed with three (of the five) elements of the work system, namely Task (5 PRFs), Organizational factors (17 PRFs), and Individual (9 PRFs). The main results show that the Task and Individual elements present the most worrying results, as they comprised PRFs with higher rates for health impact.



In the Task element, 2 PRFs shows response percentages above 75% in high risk for health (Cognitive demands, Emotional demands), also corresponding to the highest values of all assessed PRFs. At the level of the Organizational factors’ element, it frames most of the PRFs that had a high percentage of answers corresponding to a friendly health situation. Only the PFRs of Work–life conflict showed a high percentage of answers corresponding to a high risk to health. The remaining ten PFRs presented a high percentage of answers corresponding to immediate-term health risk. However, summed values of responses framed in high and intermediate health situation of the PRFs, Predictability, Role conflicts, Social support from supervisors, Work–life conflicts, and Organizational justice, are above 75%. In turn, in the Individual element, the domains of health stand out (Self-rated health, Burnout, Stress, Depressive symptoms, and Sleeping problems), whose percentage of responses in high health risk and intermediate health risk summed, are above 75%.



It should be recalled that the elements of Task and Organizational (of SEIPS 3.0 work system), include work content and context factors, while the Individual element includes individual characteristics of workers, particularly in the health quadrants. As such, the present results draw attention, first and foremost, to the need to reinforce the central role and responsibility of organizations in the occupational safety and health (OSH) of their workers [18], particularly healthcare caregivers. It should be noted that some European countries include workplace components in their health programs; however, mental health policies (and respective action plans), are the least represented in the policy framework [19], which worsens substantially if we focus attention on work-related mental health policies at work. In Portugal, the assessment and prevention of PRFs in the work context is covered in the legislation on OSH (Law No. 3/2014 of 28 January 2014). As stated by Jain et al. (2018), “Recognition, prevention and treatment of both occupational diseases and accidents, as well as the improvement of recording and notification systems are high priorities for improving the health of individuals and the societies they live in” [18]. The present findings reinforce that PRFs management must go beyond legal assessment requirements and it is urgent that public policies recognize that assessing PRFs is just one part of the overall process. In fact, a risk assessment needs to be carried out prior to making an intervention [18], but is imperative to develop guidelines concerning the following: (1) the minimum prescriptions for exposure levels to PRFs that allow maximizing the prevention (similarly to what is foreseen in physical, chemical and biological risks management framework); (2) the inclusion of prevention for new and emerging risks, as well as focus on work-related diseases and not only on work-related injuries; (3) standards and tools that allow maximizing the intervention process of PRFs exposure’ consequences, including long-latency diseases, associated with work-related distress exposure.



Additionally, results from the Individual element reinforce that PRF-related actions must go beyond the primary level at the organizational level (prevention). It is also necessary to be alert to health services caregivers’ individual needs (early diagnosis and prompt treatment of health impact), otherwise there is a risk of encouraging a vicious circle in which the formal caregivers themselves will suffer impacts in both ways (as professionals and as patients). It is emphasized that workers exposed to high work-related distress may develop psychological morbidities (e.g., anxiety, depression, burnout), and/or develop physical health problems (e.g., musculoskeletal disorders) that may significantly affect the flow of work, through decreased work capacity, less dedication to work, low productivity and/or unsafe work practices, which may result in an increased accident rate, as well as a relation with NCD’s development [20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35]. There emerges a need to provide instruments that encourage the empowerment of health professionals. The relevance of the development of e-health solutions is highlighted as one of the priorities emerging from the pandemic phase, in several areas of action [36,37], which could be also recommended for occupational health.



On the other hand, it should be noted that there are relevant intervention approaches focused on the development of skills for stress management and anxiety reduction. Mindfulness training protocols has demonstrated some effectiveness, contributing to guide attention, support resilience, process emotion and also for good mental health, has gained increasing recognition and has shown evidence of its possible effectiveness [38,39]. Another approach is based on promoting better postures in the workplace, addressing work-related musculoskeletal disorders (MSD). A progressive sedentary lifestyle, associated with work-related musculoskeletal disorders, remains one of the most common work-related problems in the European Union (EU). A large majority of all EU workers report MSD-related complaints and stress, depression, and anxiety as the most serious health problems [22,31]. In addition, while it is true that OSH has recently become a much higher priority [18], particularly in PRF exposure and work-related distress in light of the growing evidence from interventional measures in workplaces, it is also true that intervention tools that are fit for purpose with work-related relevance need to be developed [32,40]. As such, this study contributes data on the specific needs of the professionals, which can help maximize prevention and intervention processes for formal caregivers in health services. Note that the OSH predisposing factors management paradigm has been recommended as more effective than simple workplace interventions; as such, there is an expectation to be more effective in workers’ health protection and promotion [24,32,41]. Although these results are focused on PRFs (and their respective health impacts), in an integrated way with SEIPS 3.0 (work system), they also allow the identification of opportunities for improvement in the patient’s journey through the health system. It is also reiterated that this should be a concern that should be rapidly integrated in the action plans in response to NCDs, recognizing that health workers and the public health workforce are integral to building strong and resilient health [2,3].



Considering the overall results, we realize that prevention and intervention actions are urgent, in two ways: (1) to reply to health services caregivers’ considering mainly Task and Individual needs; (2) to improve the patient’s journey through the health system (given relevance that these factors may have on the quality of health services as well as on their users) [4]. It is also important to mention that given the relationship between exposure to work-related stress and the development of NCDs [18,42], prevention and intervention actions can also have a positive impact on the prevalence of NCDs.



Studies on this topic contribute to the strategic plan of Horizon Europe 2021–2024 (health cluster), as well as to the United Nations agenda, in the above-mentioned SDG3, and the addition to SDG 8: “protection of rights at work and promotion of safe and secure work environments, achieving full and productive employment and decent work for all women and men”.



It should also be noted that the data was collected during the COVID-19 pandemic, via a survey conducted online; therefore, we must warn of the limitations inherent in this methodology. Whilst reflecting the particular reality and possible factors emerging from this phase is highly important, it is recognized that looking only at one system of work at one point in time is limiting and does not consider the temporal context of changes and adaptations taking place, as well as the navigation of patients between and among healthcare organizations [4]. For future studies, we propose focusing on a long-term investigation, which may help to create a more integrated understanding of the phenomena.




5. Conclusions


The present study analyses the relation between PRFs (to which formal caregivers are exposed in the healthcare settings), with the work-system-related elements of the SEIPS 3.0 framework. A total of 31 PRFs were assessed (using the COPSOQ III). Of the total PRFs, 7 showed high percentages of favorable situation responses (in terms of the impact that exposure represents), 19 PRFs presented high rate of responses in intermediate health situation, and 5 showed high percentage of responses in high risk for health. The relation between the PRFs analyzed with three elements of the work system (Task, Organizational factors, and Individual) were presented and discussed.



PRFs management must go beyond legal assessment requirements, and it is urgent that public policies recognize that assessing PRFs is just one part of the overall process; it is imperative that guidelines are developed for preventive effectiveness. Additionally, it is reinforced that PRF-related actions must go beyond the primary level (prevention), as it is necessary to also act at the secondary and tertiary levels (early diagnosis and prompt treatment of a disease).



The main findings confirm that there are some specific main domains that should be considered, not only in mental illness prevention but also in mental health promotion, as proposed by the European Agency for Safety and Health at Work [18,19,33]. In general, these results also confirm that prevention guidelines and intervention tools should be fit for purpose with work-context specific needs, to guide the process and maximize mental illness prevention and mental health promotion. Developing continuous and sustainable initiatives to promote the health and well-being of workers and organizations requires political, organizational and professional synergy in order to promote a multi-model intervention [24,32,33,40,43], preferably in a holistic and multidisciplinary perspective [18]. It is important to point out that “a strong health workforce is a critical investment that contributes not only to improving the well-being of the population, but also to economic prosperity” [43].







Author Contributions


A.P. and E.B. conceived the study. I.S. and B.A. conducted the literature review, A.P. and E.B.: methodology; I.S. and B.A. data collection and formal analysis. I.S. drafted the paper, and A.P. and E.B., reviewed and edited the paper. All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported by the National Funds through FCT—Fundação para a Ciência e a Tecnologia, I.P., within CIDTFF—Research Centre on Didactics and Technology in the Education of Trainers (reference UIDB/00194/2020 and UIDP/00194/2020).




Institutional Review Board Statement


All subjects gave their informed consent for inclusion before they participated in the study. All data was obtained in an anonymized form and data are not externally accessible. The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Aveiro University Ethics Committee (32-CED/2018).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Data presented in this study are available on request from the corresponding author. The data are not publicly available due to privacy and ethical restrictions.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



World Health Organization. Noncommunicable Diseases. Available online: https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases (accessed on 26 January 2022).

	



World Health Organiztion [WHO]. Global Action Plan for the Prevention and Control of Noncommunicable Diseases 2013–2020; World Health Organization: Geneva, Switzerland, 2013.

	



Pan American Health Organization [PAHO]. Innovative Care for Chronic Health Conditions. Organizing and Delivering High Quality Care for Chronic Noncommunicable Diseases in the Americas; Pan American Health Organization: Washington, DC, USA, 2013; Volume 12. [Google Scholar]

	



Carayon, P.; Wooldridge, A.; Hoonakker, P.; Hundt, A.S.; Kelly, M.M. SEIPS 3.0: Human-Centered Design of the Patient Journey for Patient Safety. Appl. Ergon. 2020, 84, 103033. [Google Scholar] [CrossRef] [PubMed]

	



Carayon, P. Human Factors of Complex Sociotechnical Systems. Appl. Ergon. 2006, 37, 525–535. [Google Scholar] [CrossRef] [PubMed]

	



Carayon, P.; Smith, M.J. Work Organization and Ergonomics. Appl. Ergon. 2000, 31, 649–662. [Google Scholar] [CrossRef]

	



Cox, T. Stress Research and Stress Management: Putting Theory to Work; HSE Contract Research Report No 61/1993; Health and Safety Executive: Norwich, UK, 1993.

	



Leka, S.; Jain, A. Health Impact of Psychosocial Hazards at Work: An Overview; World Health Organization: Geneva, Switzerland, 2010.

	



Fernandes, C.; Pereira, A. Exposure to Psychosocial Risk Factors in the Context of Work: A Systematic Review. Rev. Saude Publica 2016, 50, 24. [Google Scholar] [CrossRef] [PubMed]

	



Instituto Nacional de Estatística [INE]. Estatísticas Da Saúde; Instituto Nacional de Estatística: Lisboa, Portugal, 2019.

	



Cotrim, T.P.; Bem-Haja, P.; Pereira, A.; Fernandes, C.; Azevedo, R.; Antunes, S.; Pinto, J.S.; Kanazawa, F.; Souto, I.; Brito, E.; et al. The Portuguese Third Version of the Copenhagen Psychosocial Questionnaire: Preliminary Validation Studies of the Middle Version among Municipal and Healthcare Workers. Int. J. Environ. Res. Public Health 2022, 19, 1167. [Google Scholar] [CrossRef] [PubMed]

	



Kristensen, T.S.; Hannerz, H.; Høgh, A.; Borg, V. The Copenhagen Psychosocial Questionnaire—a Tool for the Assessment and Improvement of the Psychosocial Work Environment. Scand. J. Work. Environ. Health 2005, 31, 438–449. [Google Scholar] [CrossRef] [PubMed]

	



Silva, C.; Amaral, V.; Pereira, A.; Bem-haja, P.; Pereira, A.; Rodrigues, V.; Cotrim, T.; Silvério, J.; Nossa, P. Copenhagen Psychosocial Questionnaire II: Portugal e Países Africanos de Língua Oficial Portuguesa; Universidade de Aveiro, Departamento de Educação e Psicologia: Aveiro, Portugal, 2011. [Google Scholar]

	



Burr, H.; Berthelsen, H.; Moncada, S.; Nübling, M.; Dupret, E.; Demiral, Y.; Oudyk, J.; Kristensen, T.S.; Llorens, C.; Navarro, A.; et al. The Third Version of the Copenhagen Psychosocial Questionnaire. Saf. Health Work 2019, 10, 482–503. [Google Scholar] [CrossRef] [PubMed]

	



Berthelsen, H.; Westerlund, H.; Bergström, G.; Burr, H. Validation of the Copenhagen Psychosocial Questionnaire Version III and Establishment of Benchmarks for Psychosocial Risk Management in Sweden. Int. J. Environ. Res. Public Health 2020, 17, 3179. [Google Scholar] [CrossRef] [PubMed]

	



ALLEA—All European Academies. The European Code of Conduct for Research Integrity (Revised Edition), Revised ed.; ALLEA—All European Academies: Berlin, Germany, 2017. [Google Scholar]

	



Krippendorff, K. Content Analysis. An Introduction to Its Methodology, 3rd ed.; Sage Publications: Thousand Oaks, CA, USA, 2013. [Google Scholar]

	



Jain, A.; Leka, S.; Zwetsloot, G. Work, Health, Safety and Well-Being: Current State of the Art. In Managing Health, Safety and Wellbeing: Ethics, Responsibility and Sustainability; Jain, A., Leka, S., Zwetsloot, G., Eds.; Springer Science: Dordrecht, The Netherlands, 2018; pp. 1–32. [Google Scholar]

	



World Health Organiztion [WHO]. WHO Global Plan of Action on Workers’ Health (2008–2017): Baseline for Implementation; World Health Organiztion: Geneva, Switzerland, 2013.

	



Cotrim, T.; Silva, C.F.D.; Amaral, V.; Bem-Haja, P.; Pereira, A. Work Ability and Psychosocial Factors in Healthcare Settings: Results from a National Study. In Proceedings of the 5th International Conference on Applied Human Factors and Ergonomics AHFE, Kraków, Poland, 19–23 July 2014; Ahram, T., Karwowski, W., Marek, T., Eds.; pp. 19–23. [Google Scholar]

	



Cotrim, T.; Soares, G.; Ferreira, P.; Barnabé, R.; Teles, J.; Prata, N. Measuring Psychosocial Factors and Predicting Work Ability among Cemetery Workers. In Work; IOS Press: Fairfax, VA, USA, 2020; Volume 65, pp. 111–119. [Google Scholar] [CrossRef]

	



Davison, C.; Cotrim, T.P.; Gonçalves, S. Perception of Musculoskeletal Symptoms and Psychosocial Risk Factors among a Sample of Portuguese Emergency Medical Technicians. In Advances in Intelligent Systems and Computing; Springer: Berlin/Heidelberg, Germany, 2019; Volume 1012, pp. 46–55. [Google Scholar] [CrossRef]

	



Guimarães, J.P.D.; Rodrigues, F.A.; Dias, A.K.; Guimarães, A.P.M.; Couto, G.B.F.D.; Pereira, R.A.; Markus, G.W.S.; Santos, J.M. dos. COVID-19: Impactos Ocasionados Na Saúde Mental Em Estudantes Do Ensino Superior Brasileiro. Res. Soc. Dev. 2021, 10, e3410917385. [Google Scholar] [CrossRef]

	



Ilmarinen, J. From Work Ability Research to Implementation. Int. J. Environ. Res. Public Health 2019, 16, 2882. [Google Scholar] [CrossRef] [PubMed]

	



International Labour Organization [ILO]. Workplace Stress: A Collective Challenge; International Labour Organization: Geneva, Switzerland, 2016. [Google Scholar]

	



Mostardinha, A.R.; Pereira, A. Drinking, Smoking and Type a Polydrug Behaviours: Psychosocial Factors among Portuguese University Students. Psychol. Community Health 2020, 8, 158–175. [Google Scholar] [CrossRef]

	



Pacheco, E.C.R.L.; Bártolo, A.; Rodrigues, F.; Pereira, A.; Duarte, J.C.; Silva, C.F. Impact of Psychological Aggression at the Workplace on Employees’ Health: A Systematic Review of Personal Outcomes and Prevention Strategies. Psychol. Rep. 2021, 124, 929–976. [Google Scholar] [CrossRef] [PubMed]

	



Queirós, C.; Passos, F.; Bártolo, A.; Faria, S.; Fonseca, S.M.; Marques, A.J.; Silva, C.F.; Pereira, A. Job Stress, Burnout and Coping in Police Officers: Relationships and Psychometric Properties of the Organizational Police Stress Questionnaire. Int. J. Environ. Res. Public Health 2020, 17, 6718. [Google Scholar] [CrossRef] [PubMed]

	



Ribeiro, C.A.; Cotrim, T.P.; Reis, V.; Guerreiro, M.J.; Candeias, S.M.; Janicas, A.S.; Costa, M. Work Ability, Ageing and Musculoskeletal Symptoms among Portuguese Municipal Workers. In Occupational Safety and Hygiene VI—Selected Contributions from the International Symposium Occupational Safety and Hygiene, SHO 2018; CRC Press/Balkema: Leiden, The Netherlands, 2018; pp. 91–95. [Google Scholar] [CrossRef]

	



Souto, I.; Pereira, A.; Brito, E.; Sancho, L.; Barros, S. Occupational Health Risk Among Teachers in Higher Education. In Advances in Intelligent Systems and Computing; Springer: Berlin/Heidelberg, Germany, 2019; Volume 1012, pp. 311–322. [Google Scholar] [CrossRef]

	



World Health Organization [WHO]. Global Action Plan on Physical Activity 2018–2030: More Active People for a Healthier World; World Health Organization: Geneva, Switzerland, 2018.

	



Wolf, J.; Ivanov, I.; Mugdal, S.; Bos, R.; Neira, M. Preventing Disease through a Healthier and Safer Worplace; World Health Organization: Geneva, Switzerland, 2018.

	



European Agency for Safety and Health at Work [EU-OSHA]. Psychosocial Risks and Stress at Work—Safety and Health at Work—EU-OSHA. Available online: https://osha.europa.eu/en/themes/psychosocial-risks-and-stress (accessed on 30 January 2018).

	



European Commission. Horizon Europe Strategic Plan (2021–2024), 1st ed.; Office of the European Union: Luxembourg, 2021. [Google Scholar] [CrossRef]

	



Pereira, A.; Oliveira, C.A.; Vagos, P.; Bártolo, A.; Jardim, J.; Monteiro, S. Reliability and Factor Structure of the 10-Item Kessler Psychological Distress Scale (K10) among Portuguese Adults. Rev. Ciência e Saúde Coletiva 2019, 24, 729–736. [Google Scholar] [CrossRef] [PubMed]

	



Lopes, M.J.; Fonseca, C.; Barbosa, P. The Individual Care Plan as Electronic Health Record. In Exploring the Role of ICTs in Healthy Aging; Mendes, D., Fonseca, C., Lopes, M.J., García-Alonso, J., Murillo, J.M., Eds.; IGI Global: Pennsylvania, PA, USA, 2020; pp. 1–12. [Google Scholar] [CrossRef]

	



Drissi, N.; Ouhbi, S.; Marques, G.; De La Torre Díez, I.; Ghogho, M.; Janati Idrissi, M.A. A Systematic Literature Review on E-Mental Health Solutions to Assist Health Care Workers during COVID-19. Telemed. E-Health 2021, 27, 594–602. [Google Scholar] [CrossRef] [PubMed]

	



Marques, D.R.; Castilho, P.; Allen Gomes, A.; Pereira, A. Mindfulness and Self-Compassion along the Chronotype: A Cross-Sectional Study. Chronobiol. Int. 2019, 36, 541–547. [Google Scholar] [CrossRef] [PubMed]

	



Rush, K.S.; Golden, M.E.; Mortenson, B.P.; Albohn, D.; Horger, M. The Effects of a Mindfulness and Biofeedback Program on the On- and Off-Task Behaviors of Students with Emotional Behavioral Disorders. Contemp. Sch. Psychol. 2017, 21, 347–357. [Google Scholar] [CrossRef]

	



Burgess, M.G.; Brough, P.; Biggs, A.; Hawkes, A.J. Why Interventions Fail: A Systematic Review of Occupational Health Psychology Interventions. Int. J. Stress Manag. 2020, 27, 195–207. [Google Scholar] [CrossRef]

	



Queirós, C.; Passos, F.; Bártolo, A.; Marques, A.J.; da Silva, C.F.; Pereira, A. Burnout and Stress Measurement in Police Officers: Literature Review and a Study With the Operational Police Stress Questionnaire. Front. Psychol. 2020, 11, 587. [Google Scholar] [CrossRef] [PubMed]

	



Mutambudzi, M.; Henkens, K. Chronic Health Conditions and Work-Related Stress in Older Adults Participating in the Dutch Workforce. Eur. J. Ageing 2020, 17, 499–508. [Google Scholar] [CrossRef] [PubMed]

	



WHO Regional Office for Europe. The Toolkit for a Sustainable Health Workforce in the WHO European Region; WHO Regional Office for Europe: Bonn, Germany, 2018; p. 88. [Google Scholar]








[image: Ijerph 19 05009 g001 550] 





Figure 1. PRFs framed in the element Task of work system (of SEIPS 3.0 model), and the respective health risk that the exposure represents. 
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Figure 2. PRFs framed in the element of Organizational factors, of work system (of SEIPS 3.0 model), and the respective health risk that the exposure represents. 
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Figure 3. PRFs framed in the element of Individual, of work system of the SEIPS 3.0 model, and the respective health risk that the exposure represents. 
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