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Introduction

1 Introduction
1.1 Relevance of Patient and Occupational Safety Culture

and Working Conditions in Hospitals
In healthcare, an important milestone for the discussion of safety culture was the
release of the report "To err is human" in 1999 by the Institute of Medicine (IOM)
[1]. In the IOM report, the researcher pointed out that nearly 98,000 patients in
America died each year as a result of medication errors [1]. The researcher tried
to raise awareness for this problem and proposed several strategies for an im-
proved safety culture, especially for patients [1]. This report and his recommen-
dations were discussed across national borders. AlImost at the same time, the
report "An organization with a memory" was published in the UK [2]. This report
also focused on serious failures in the health system and explored how to learn

from these failures, as well as from the expertise of other high-risk industries [2].

In Germany, the Advisory Council on the Assessment of Developments in the
Health Care Sector (“Sachverstandigenrat zur Begutachtung der Entwicklung im
Gesundheitswesen”) demanded the establishment of a safety culture in the Ger-
man healthcare sector in its expert reports from 2003 and 2007 [3, 4]. Other piv-
otal developments for patient safety were the founding of the German Coalition
for Patient Safety in 2005 (“Aktionsbundnis Patientensicherheit”), and the estab-
lishment and promotion of the Institute for Patient Safety in Bonn in 2009. Fur-
thermore, the Federal Ministry of Health has launched various laws and other
initiatives to strengthen patient safety in Germany [5]. These include the Patients'
Rights Act in 2013, and the Hospital Structure Act in 2016 [5]. Other activities
comprised for example the use of surgical checklists, an action plan to improve
drug therapy safety, and measures to prevent antibiotic resistance and nosocom-

ial infections (e.g., the German campaign "Aktion Saubere Hande") [5].

For the year 2019, the annual report by the Medical Service of the German Na-
tional Association of Health Insurance Funds (“Medizinischer Dienst des Spitzen-
verbandes Bund der Krankenkassen (MDS)”) together with the expert commis-

sions and arbitration boards of the medical profession found 14,553 cases of sus-
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pected treatment errors, whereby 25.3% (3,688 cases) were confirmed as treat-
ment errors [6]. The German Medical Association (“Bundesarztekammer”) re-
ceived 11,565 complaints for the year 2019, of which 1,871 cases were classified
as treatment errors [7]. For years, the cases have remained at a similar level and
demonstrate that continued efforts are needed to reduce treatment errors and

establish a good safety culture for patients in healthcare.

At the same time, nurses and physicians in hospitals are exposed to high risks
for work-related injuries, diseases, or psychological stress and strain [8-10].
Wicker et al., for example, stated in 2008 that annually over 500,000 needlestick
injuries happened among healthcare workers in Germany [8]. Physicians have
the highest risk for needlestick injuries with possible consequences of bloodborne
infections like hepatitis B, hepatitis C, or HIV [8, 10]. The BKK Health Atlas 2017
revealed alarming figures for nursing staff in hospitals and inpatient care in Ger-
many: compared to non-medical professions, nurses were confronted with higher
psychological stress and strain, as well as a higher risk of musculoskeletal disor-
ders [9]. The high psychological stress and strain manifests itself in the sickness
patterns of employees - nursing staff have an above-average number of days of
absence compared to non-medical employees, and also give worse evaluations
of their own work ability [9]. According to results from a recent survey of the Mar-
burger Bund, the trade union of salaried physicians and medical students [11],
physicians also reported how high psychological stress and strain have an impact
on their own health [12]. In summary, the promotion of occupational health and
safety and the maintenance of employees’ work ability should be considered a
high priority in healthcare. In the previous study project "Stop Needle-Stick Inju-
ries: Safety through Training, Organisation and Product Selection”, the authors
assumed that nurses and physicians often neglect their own health and safety in

favor of patient safety [13].

Thus, in addition to a patient safety culture, an occupational safety culture is also
needed to promote the overall health and safety of healthcare workers. Unlike
other workplace sectors, safety culture in the hospital sector plays a special role.
The safety culture in hospitals is characterized by employees being responsible

not only for their own safety and health, but also for the safety and health of often
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vulnerable patient groups. Several, mainly international, studies to date demon-
strated that patient and occupational safety culture are closely linked with working
conditions, and that working conditions have a relevant impact on safety out-
comes for employees [14, 15] and patients [14, 16—18]. However, to the best of
my knowledge, the impact of working conditions on patient and occupational

safety culture in German hospitals has yet to be investigated.

The importance of good working conditions for hospital staff is, particularly in
Germany, a subject of intense discussions between different disciplines and pol-
icy makers. At the policy level, profound (financial) decisions have been made in
recent years affecting the working conditions of nurses and physicians to a great

extent.

In 2004, the DRG (Diagnosis Related Groups) system was introduced as an ob-
ligatory system for hospital financing in Germany [19]. The classification into a
DRG is made in particular according to the type of iliness (diagnosis), the severity
of the illness, as well as the provided medical services (operations and proce-
dures) [19]. This enables the payment of a defined iliness and its treatment (ex-
cluding the costs for nursing care) to be calculated within a certain length of stay
[19]. According to the Federal Ministry of Health, the introduction of DRGs in Ger-
many has led to an improvement in transparency and cost-effectiveness of gen-
eral hospital care and also to a reduction in the length of hospital stays (for ex-
ample, 6.6 days on average for 2018) [19]. With the Nursing Staff Strengthening
Act (Pflegepersonal-Starkungsgesetz), which came into force on 1 January 2019,
it was decided to refund nursing staff costs for direct patient care independently
of the DRGs in future [19]. Since 2020, hospital financing has been based on a
combination of DRGs and nursing staff costs (nursing budgets) [19].

The expansion to a nursing budget was a reaction to the increasing criticism of
the DRG system. A recent study by the Hans Bockler Foundation analyzed the
DRG system and found that it led to a significant deterioration of working condi-
tions for hospital employees, especially for nursing and service staff [20]. The
introduction of DRGs was accompanied by massive job reductions, especially in

the nursing and service sectors [20]. The budget cuts in nursing staff led to a
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reduction of 33,000 full-time staff between 2002 and 2006 [20]. Since 2009, an
attempt has been made to create new nursing positions through a nursing support
program, but with little success [20]. According to the German Economic Institute,
there were a total of 376,128 open positions in the outpatient and inpatient nurs-
ing sectors for the year 2020 [21]. For the year 2035, demographic developments
and other factors will result in a total additional personnel requirement of 493,603
persons for the inpatient and outpatient nursing sector [21]. However, long-stand-
ing chronic understaffing and high workloads have led to a situation whereby it is

becoming increasingly difficult to find qualified nursing staff at all [20].

In comparison, the medical sector has become more important due to the intro-
duction of DRGs and received an increase in number of jobs [20]. One explana-
tion is that services that were paid for by DRGs were mainly dependent on med-
ical diagnosis and medical activities [20]. However, in recent years the workload
for physicians has also risen continuously due to more patients, demographic
change, and more extensive administrative work [20]. Furthermore, a qualitative
study by Wehkamp et al. (2017) revealed that physicians felt increasingly
stressed and brought into ethical conflict situations when they had to coordinate
economic interests of the hospital and patient treatment [22]. In summary, the
study by the Hans Bdéckler Foundation assumed that the DRG system had an
increased negative impact on the quality of care and patient safety due to chronic
understaffing of nursing staff and interference in medical services in favor of eco-

nomic interests [20].

1.2 Overall Concept of the Dissertation

The developments in recent years highlight that great attention should be paid to
an occupational safety culture for nurses and physicians, and its associations
with working conditions in hospitals, in addition to and alongside patient safety

culture.

Therefore, this dissertation aims to gain a deeper understanding of both kinds of
safety culture and their associations with working conditions considering the per-

spective of nurses and physicians in two university hospitals in Germany. The

10
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dissertation is based on the previously conducted ABSK study (“Arbeitsbed-
ingungen und Sicherheitskultur’” = Working Conditions and Safety Culture) [23]
and WorkSafeMed study (“Working conditions, safety culture and patient safety
in hospitals: what predicts the safety of the medication process?”) [24].

The feasibility ABSK study pursued the objective of depicting associations be-
tween working conditions and safety culture [23]. The ABSK study was conducted
between 2010 and 2013 in cooperation of the Institute of Occupational and Social
Medicine and Health Services Research, University Hospital of Tubingen, and
the Institute of Patient Safety, University Hospital of Bonn. Within the study, a
questionnaire was developed for nursing staff and physicians, which captures
both the perceived patient and occupational safety climate. This questionnaire
was applied and tested in a survey between December 2011 and April 2012 at a
large university hospital in Southern Germany. The ABSK study demonstrated
that “the comparative investigation of patient and occupational safety in a large

hospital is a promising approach and can be recommended for further studies.
[23]

The WorkSafeMed study was based on the previous insights gained from the
ABSK study and was performed by the same institutes together with the Institute
for Clinical Epidemiology and Applied Biometry, University Hospital of Tubingen.
Funded by the Federal Ministry of Education and Research, the WorkSafeMed
study investigated associations between working conditions, job satisfaction, pa-
tient and occupational safety culture, as well as the quality of documentation in
the medication process (as a proxy for patient safety) [24]. The WorkSafeMed
study was conducted from 2014 to 2017. The research methods included a stand-
ardized paper-based cross-sectional survey with nurses and physicians in 2015,
as well as a retrospective chart review conducted in 2016 and the additional anal-
ysis of routine data [24—26]. | joined the study team in 2015 at the beginning of

the cross-sectional survey.

11
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The dissertation comprises the following three parts:

First, the theoretical background and the current state of research of patient and

occupational safety culture, as well as working conditions of nurses and physi-

cians are presented (see chapter 1.3 and 1.4). Then, the research questions re-

lated to patient and occupational safety culture and working conditions are de-

rived (see chapter 1.5).

Second, four publications are presented (see chapter 2):

Publication 1 (“Healthcare professionals' perspectives on working condi-
tions, leadership, and safety climate: a cross-sectional study”) assesses
working conditions, leadership, and safety climate among nurses and phy-
sicians in two university hospitals aiming to detect differences between the
two occupational groups [27]. The study was published in the journal BMC
Health Services Research (Impact Factor 2018: 1,932).

Publication 2 (“Do Occupational and Patient Safety Culture in Hospitals
Share Predictors in the Field of Psychosocial Working Conditions? Find-
ings from a Cross-Sectional Study in German University Hospitals”) iden-
tifies predictors in the field of working conditions which have an influence
on the perceived patient and occupational safety culture of nurses and
physicians in two university hospitals [28]. This study was published in the
International Journal of Environmental Research and Public Health (Im-
pact Factor 2017: 2,145).

Publication 3 (“Comparing perceived psychosocial working conditions of
nurses and physicians in two university hospitals in Germany with other
German professionals - feasibility of scale conversion between two ver-
sions of the German Copenhagen Psychosocial Questionnaire
(COPSO0OQ)”) focuses on perceived working conditions. Data were gath-
ered during the survey in the WorkSafeMed study, and compared respec-
tive scales with corresponding reference data from the German COPSOQ
database (2012 - 2017) [29]. Implications for improving working conditions
of nurses and physicians in German university hospitals were derived from
this comparison. The study was published in the Journal of Occupational
Medicine and Toxicology (Impact Factor 2019: 2,592).

12
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— Publication 4 (“Determinants of occupational safety culture in hospitals
and other workplaces - results from an integrative literature review”) builds
a link between occupational safety culture in different workplaces (hospital
workplaces and workplaces in construction, manufacturing, and other sec-
tors of industry) and represents an overview of determinants used in pre-
vious studies [30]. The fourth publication was published in the International
Journal of Environmental Research and Public Health (Impact Factor
2019: 2,849).

Third, the dissertation includes a comprehensive discussion summarizing the
main results of the four publications regarding the topics patient and occupational
safety culture and working conditions (see chapter 3).

1.3 Safety Culture in Hospitals

1.3.1 Definition of Terms

Safety Culture

There are currently many definitions of safety culture [31, 32]. A review by Vu et
al. (2014) identified a total of 51 original definitions of safety culture published
between 1991 and 2013 [31].

The term “safety culture” was first mentioned in 1986 in response to the Cherno-
byl disaster [33]. The most cited definition of safety culture to date comes from
the Health and Safety Commission (HSC) [34] and was adapted to the healthcare
sector by Nieva and Sorra in 2003 [35]: “The safety culture of an organisation is
the product of individual and group values, attitudes, competencies, and patterns
of behaviour that determine the commitment to, and the style and proficiency of,
an organization’s health and safety management. Organisations with a positive
safety culture are characterised by communications founded on mutual trust, by
shared perceptions of the importance of safety and by confidence in the efficacy

of preventive measures.” [34]

A recent definition which applies to the healthcare sector was developed by the
American Nurses Association (ANA) in 2016 [36]. According to ANA, safety cul-
ture is defined “as one in which a health care organization's leaders, managers

and workers are committed to core values and behaviors that emphasize safety

13
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over competing goals. Other signs of a safety-focused culture include openness
and mutual respect when discussing safety concerns and solutions without shift-
ing to individual blame; a learning environment; transparency and accountability;

and reliable teams.” [36]

Safety Culture versus Safety Climate

The terms safety culture and safety climate were often used synonymously due
to their close relationship [33]. However, there is still discourse and disagreement
among researchers as to whether both terms should be considered equal or not
[32, 37, 38]. Halligan et al. (2011) captured and summarized different definitions,
theories, and concepts of safety culture in their review [39]. According to Halligan
et al. (2011), there is still disagreement regarding the definition of safety culture,
and whether safety climate is a distinct construct or not [39]. The term safety
climate was greatly influenced by the research work of Zohar [40]. Zohar defines
safety climate as follows: “Safety climate reflects employees’ perceptions about
the relative importance of safe conduct in their occupational behaviour. It can vary
from highly positive to a neutral level, and its average level reflects the safety
climate in a given company.” [40] According to Wiegmann et al. (2002), safety
climate “(...) is the temporal state measure of safety culture, subject to common-
alities among individual perceptions of the organization. It is therefore situation-
ally based, refers to the perceived state of safety at a particular place at a partic-
ular time, is relatively unstable, and subject to change depending on the features

of the current environment or prevailing conditions.” [37].

At this point, a main difference between the two terms becomes apparent. Safety
climate is considered as “a temporal phenomenon, a “snapshot” of safety culture,
relatively unstable and subject to change (...)” [37, 38], whereas safety culture is
regarded as ‘“relatively enduring, stable and resistant to change.” [37, 38] Safety
climate is understood as a manifestation of safety culture and is, unlike safety
culture, more and easily tangible and measurable [31]. According to Cox and Flin
(1998), safety culture can be understood as an “organization’s personality” with
stable systems, procedures, and behaviors, whereas “[safety] climate represents

a more transient mood state, sensitive to external pressures.” [41]

14
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In his work, Guldenmund (2010) mentions three approaches for regarding and
understanding safety culture and safety climate from different angles: the aca-
demic (anthropological), the analytical (psychological), and the pragmatic (expe-
rience-based) approach [42]. The academic approach refers to qualitative meth-
odologies and research methods like document analysis, observations, focus
groups, interviews etc. [42]. This qualitative approach is therefore suitable for re-
flecting the underlying safety culture of an organization [42]. The analytical ap-
proach is the most frequently used [33]. Within this approach, standardized ques-
tionnaires are applied for the quantitative measurement of safety climate [42]. In
the last years, most of the studies published have applied the analytical approach,
for example, using surveys in cross-sectional studies, thus demonstrating a snap-
shot of the current safety climate in an organisation [33]. The pragmatic ap-
proach is based mainly on experience and theoretical expert opinions to gain a
more advanced maturity level of safety culture [42]. According to Guldenmund
(2010), “(...) the academic and analytical approaches together cover the full
range of scientific research (...). The academic approach focuses more on the
cultural core and on understanding its meaning by looking at its past, whereas
the analytical approach is directed more at a description of present cultural man-
ifestations, like various types of behaviour and how these are perceived by exist-

ing groups.” [42]

Psychosocial safety climate (PSC)

The novel construct "psychosocial safety climate" (PSC) has also been intro-
duced in recent years [43, 44]. PSC refers to the “policies, practices, and proce-
dures for the protection of worker psychological health and safety”. [43, 44] PSC
pursues the aim of combining two different research directions: research on
safety climate and work stress research [43]. According to Dollard et al. (2010),
recent safety climate research focuses on workplace climate, environment, and
physical health outcomes, while research on work-related stress concentrates on
psychosocial risk factors and psychological health outcomes [43]. Within PSC,

both research directions and their related topics are combined.
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Patient Safety Culture

In health services research, safety culture is closely connected to patient safety
culture. Patient safety culture refers to the following: “An integrated pattern of
individual and organisational behaviour, based upon shared beliefs and values
that continuously seeks to minimise patient harm, which may result from the pro-
cesses of care delivery." [45] According to the World Health Organization (WHO),
patient safety “(...) is a framework of organized activities that creates cultures,
processes, procedures, behaviours, technologies, and environments in health
care that consistently and sustainably: lower risks, reduce the occurrence of
avoidable harm, make error less likely and reduce its impact when it does occur.”
[46]

Occupational Safety Culture

Occupational safety culture refers to occupational safety in the workplace and
addresses the shared perceptions of working group members in relation to policy,
procedures and practices relating to occupational safety and health in an organ-
ization [47]. The European Agency for Safety and Health at Work (EU-OSHA)
defines occupational safety culture as “(...) how an organisation’s informal as-
pects influence occupational safety and health in a positive or negative way.” [33]
Lin et al. (2017) preferred the following definition of occupational safety culture
for healthcare providers: “(...) the overall shared perception that a work environ-
ment in a healthcare organisation is free from harm or danger under usual condi-
tions. It consists of the explicit characteristic of safety culture in a healthcare or-
ganisation influencing employee practices and attitudes towards work safety, and

it thus influences occupational safety and the quality of patient care.” [48]

In summary, the concept of safety culture is complex, since there is an ongoing
debate regarding different definitions and it is investigated in various research
disciplines (e.g. engineers, psychologists, sociologists, healthcare researchers)
[49]. Within this dissertation, safety culture (differentiated into patient and occu-
pational safety culture) and the related concepts of safety climate are examined
and discussed from the perspective of health services research focusing on the
hospital setting. Following Guldenmund’s three approaches, the terms “patient

safety climate” and “occupational safety climate” are used explicitly when findings

16
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of cross-sectional studies are described. Otherwise, the superior terms “patient

safety culture” or “occupational safety culture” are used.

1.3.2 State of Research
Studies on Patient Safety Climate in the Hospital Setting
Studies on patient safety climate in the hospital setting can be categorized into

five different areas of emphasis.

One focus of studies on patient safety climate is the illustration of methodolog-
ical aspects. Pumar-Méndez et al. (2014) undertook a thematic review and found
the following three methodological areas addressed in recent studies on patient
safety climate: research approaches, survey tools, and level of data aggregation
[50]. According to Pumar-Méndez, safety climate is less-studied in qualitative ap-
proaches or in studies with a mixed-method design [50]. Common research ap-
proaches are quantitative assessments of safety climate [50]. Frequently used
survey tools were identified and revealed different psychometric properties [50].
The level of data aggregation ‘refers to the level at which survey data is summa-
rised for analysis (...)” [50]. Individual personal characteristics (individual level)
are not suitable for drawing conclusions about a social and group phenomenon
(group level) such as safety culture [50]. Most studies still examine patient safety
climate at the individual level, although certain authors insist that safety climate
as a socially formed product can only be explored at the group level [50]. To date,
methodological aspects, such as the adequacy of psychometric properties, have
mainly been investigated in quantitative studies [51-53]. One study reviewed
methodological aspects of existing qualitative studies, and revealed the lack of
theoretical frameworks as a foundation [54]. Nevertheless, these studies show a
different perspective on safety culture that should be explicitly adopted in the fu-
ture [54].

The majority of previous studies focused on the assessment of patient safety
climate in hospitals. There are studies that were carried out in different depart-
ments or units in the hospital, for example in intensive care units [55], hospital
emergency departments [56, 57], inpatient mental health units [58, 59], maternity

units [60], or in operating rooms [61]. The aim of most of the mentioned studies
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was to capture attitudes of health workers towards patient safety climate [56, 62—
65]. One literature review indicated that physicians in emergency departments
rated safety climate more positively than nurses [56], while another literature re-
view in other hospital departments and units showed that physicians evaluated
safety climate more critically than nurses or allied health professionals [65]. A
recent systematic review and meta-analysis by Okuyama et al. (2018) summa-
rized studies worldwide that captured patient safety climate with the dimensions
of the Hospital Survey of Patient Safety Culture (HSPSC) [64]. The dimensions
“teamwork within units” and “organizational learning and continuous improve-
ment” of the instrument were rated most positively with over 70% [64]. “staffing”
and “nonpunitive response to errors” received the lowest ranking [64]. The au-
thors concluded that reporting errors should be encouraged through effective
communication, feedback, leadership, and the willingness to learn from mistakes
[64]. One study focused additionally on healthcare professionals’ knowledge and
skills related to patient safety, and identified the need for improvements among
clinic staff [66]. In summary, the majority of existing studies include the perspec-
tive of healthcare professionals, and only few studies have considered the per-
spective of patients [67]. A literature review demonstrated that patients are also
in a position to report on patient safety climate and can address safety concerns
[67].

Another focus of recent research lies in the derivation of promoting or impeding
factors for patient safety climate [54, 68—70]. Promoting factors for patient
safety climate are for example establishing a blame-free culture, improving com-
munication and leadership capacity, learning from errors, and including further
patient perspectives in safety initiatives [68]. According to another study, staffing,
communication, non-human resources, organizational factors, and patient-re-
lated factors can be seen as both a supporting but also, if not well implemented,
as a hindering factor for good patient safety climate [54]. Other impeding factors
were identified in patient safety incident reporting, for example fear or shame
about reporting, reporting focused on only more severe incidents, lack of

knowledge about reporting, and lack of time to report [69]. Work overload and
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lack of time also contributed to less patient safety incident reporting [69]. Recom-
mendations to improve patient safety incident reporting included avoiding a puni-
tive climate, encouraging reporting, and investing in training to raise awareness
about this topic [69].

Several studies in recent years addressed possible associations and relation-
ships of patient safety climate, and other factors. Garcia et al. (2019) investi-
gated the relationship between burnout and patient safety among healthcare pro-
fessionals, and identified an association between burnout among staff and de-
crease in patient safety [71]. Another study by Hickam et al. (2003) showed an
effect of working conditions on patient safety [72]. According to the authors, in
particular workforce staffing and workflow design have the greatest impact on
patient safety [72]. Recent studies have tried to demonstrate associations be-
tween patient safety climate, patient safety, and quality of care outcomes [73], or
between patient safety climate and patient outcomes [74—76]. The Health Foun-
dation study (2011) summarized to what extent patient safety climate is associ-
ated with hospital readmission rates, length of stay, mortality, complications such
as pressure ulcers or falls, general composite adverse events, and medication
errors [76]. The study found associations between patient safety climate and ad-
verse events, medication errors, readmission, and length of stay [76]. No results
or mixed results were achieved for mortality, complications, or composite adverse
events [76]. In a meta-analysis, Groves (2014) examined the relationship be-
tween safety climate and pressure ulcers, falls, medication errors, nurse-sensitive
outcomes, as well as post-operative outcomes, and found no significant relation-
ships [74]. According to the author, possible explanations for this surprising result
are measurement issues and the current lack of theoretical underpinning of the

construct patient safety climate [74].

Another focus in recent studies is the development of strategies for improving
patient safety climate. However, there are studies that present overarching
strategies [77, 78], while certain studies also examine specific elements, such as
speaking-up behavior for patient safety [79], the implementation of specific train-
ing (classroom-based Crew Resource Management training) [80], or the use of

handover tools to improve the handover process from intensive care to general
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units [81]. Overarching strategies for the improvement of patient safety climate
seem to be leadership or front line safety walk rounds, promotion of incorporate
team training, and the support of team communication [77, 78]. However, further
studies are needed to evaluate specific interventions in terms of their benefits for

patient safety climate.

Studies on Occupational Safety Climate in the Hospital Setting

Subsequently, studies related to occupational safety climate or specific aspects
of occupational safety climate in hospitals are described. A review by Lin et al.
(2017) analyzed the construct safety climate in relation to the perspective of
healthcare providers and identified the following elements which seem to be im-
portant for an occupational safety climate: (1) creation of a safe working environ-
ment by senior management in healthcare organizations; (2) shared perception
of healthcare providers about safety of their work environment; and (3) the effec-
tive dissemination of safety information [48]. Aburumman et al. (2019) examined
the effectiveness of workplace interventions in improving occupational safety cli-
mate [82]. In this review, the authors also considered other workplace settings
besides healthcare [82]. According to the authors, the most successful types of
interventions were those that focused on the importance of safety, leadership
style, and behavioral monitoring [82]. However, the authors criticized the poor

quality of the studies included [82].

Most of the studies published in the last years describe associations between
aspects of occupational safety climate and safety outcomes (e.g. work-re-
lated injuries, exposure incidents) [83-92] using mainly cross-sectional studies.
According to studies by Mullen et al. (2009) and Vredenburgh et al. (2002),
safety-specific transformational leadership training as well as specific proactive
management practices seemed to have positive effects on safety outcomes [93,
94]. Eliseo et al. (2012) investigated perceptions of safety climate and adherence
to safety rules among 196 emergency medical services (EMS) providers [95].
According to the results, a high perceived safety climate was associated with
more adherence to safety rules and safe work practices [95]. Gershon et al.
(2000) conducted a survey with 789 hospital employees to capture the relation-

ship between hospital safety climate and employee compliance with safe work
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practices and incidents of workplace exposure to blood and other body fluids [85].
According to the results, the frequency of exposure incidents was significantly
lower when management support was rated high and when employees received
safety feedback and training [85].

Further studies show the relevance of workplace characteristics for occupa-
tional safety climate [96—98]. Turner et al. (2012) for example demonstrated the
link between certain aspects of work characteristics (job demands, job control,
social support), and safety behavior among 280 healthcare staff from seven hos-
pitals in the UK [98]. McCaughey et al. (2013) identified associations between
safety climate perceptions and further employee outcomes (e.g. job stress, turn-
over intention, and job satisfaction) among a sample of 218 healthcare providers
[89].

Other studies addressed the newly developed concept of PSC and its rele-
vance in the hospital setting [99—101]. McLinton et al. (2018) for example identi-
fied factors that play a crucial role in forming a PSC using a mixed-method design
[99]. The authors conducted semi-structured interviews with 27 hospital staff [99].
Leadership style, management involvement, and communication were identified
as central themes of PSC [99].

Summary

Overall, previous studies in the hospital setting focused primarily on patient safety
climate and patient outcomes, and the implications derived for improving overall
patient safety culture. However, current studies illustrate that central promoting
factors of patient safety climate are also important for occupational safety climate.
Compared with studies on patient safety climate, there are fewer studies covering
different aspects of occupational safety climate in hospitals from the perspective
of healthcare workers [48]. Promoting occupational safety culture among employ-
ees in hospitals has received less attention in studies so far, and most studies
were not conducted in the German healthcare system. The concept of occupa-
tional safety climate has been explored more often in other work areas in the past

(see for example [102-106]).
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To date, only few studies have considered both patient and occupational safety
climate (for a comprehensive overview, please see the introduction section in
Publication 2), although in 2005, Yassi et al. proposed recommendations for a
comprehensive approach to patient and occupational safety climate [107]. For
the hospital sector, therefore, there are separate studies that jointly consider dif-
ferent aspects of patient and occupational safety climate. Hence, at the start of
the WorkSafeMed study in the year 2014, there was a lack of studies considering
patient and occupational safety climate together on a broader perspective and in
the sense of an overarching safety culture. Looking at both types of safety culture
can provide additional insights and contribute to the further development and

strengthening of an overarching safety culture in the hospital setting.

1.4 Working Conditions in Hospitals

Patient and occupational safety culture are closely related to working conditions.
In the following, the theoretical background of working conditions with special
consideration of psychosocial factors at work is addressed, including the descrip-
tion and definition of terms like “stress factors”, “resources”, and “strain” within
the general stress-strain model (see 1.4.1). A brief summary is also given on the
state of research on working conditions for nurses and physicians in hospitals

(see 1.4.2).

1.4.1 Description of Terms within Working Conditions

Working conditions have changed considerably over the last few years, and psy-
chosocial factors at work are becoming more and more important [108]. Mean-
while, the following demands are placed on employees in the context of working
conditions: (1) receiving and processing information (perceiving, thinking,
memory skills), (2) experiencing and showing emotions, and (3) the ability to de-
sign and implement plans of action, decision-making [108]. With the increased
complexity of work and the changed working conditions, the demands and stress
factors on employees have also changed, e.g. in terms of flexibility and work

pressure/intensity [108].

Various theories and models have been developed to describe psychosocial
stress factors within working conditions. Well-known theories and models are the
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job demand-control model [109], the job demand-control-support-model [110],
the effort-reward-imbalance-model [111, 112], the concept of organizational jus-
tice [113], and the job demands-resources (JD—-R) model [114]. The stress-strain
model originally developed by Rohmert and Rutenfranz (1975) [115] is widely
used in occupational science. The model distinguishes between stress and strain,
as well as the consequences of strain [116]. It is criticized as a strongly mecha-
nistic concept, but is the current basis for DIN EN ISO 10075 “Ergonomic princi-
ples related to mental workload” [117].

The Joint German Occupational Safety and Health Strategy (“Gemeinsame
Deutsche Arbeitsschutzstrategie (GDA)”) relies on previous theoretical models to
describe different stress factors at work and their influence on health [108].
Stress factors are ‘the entirety of measurable external influences”[118]. In occu-
pational science, the term “stress” is intended to be neutral and can therefore
have positive as well as negative attributes [119]. The GDA categorizes stress
factors at work with regard to mental workload and health into the following five
areas [108, 119]:

o Work content and task: e.g., completeness of the task, freedom of
action, variability, information/supply of information, responsibility,
qualification, emotional demands [119]

o Organization of work: e.g., work time, work process, communica-
tion/cooperation [119]

o Social relations: e.g., with colleagues or managers [119]

o Working environment. e.g., physicochemical factors, physical fac-
tors, workplace and information structure, work equipment [119]

o New forms of work: e.g., mobility, atypical employment relationships,
time flexibility [108]

The different kind of stress factors vary in terms of duration, severity, and pro-
gression [120]. In addition to the occupational stress factors, other personal
stress factors may also appear [120], which can result in an overall perceived
high burden. The recent German stress reports (2013 and 2020) by the Federal
Institute for Occupational Safety and Health revealed that employees are con-

fronted with a high level of stress factors at work [121, 122].
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Individual conditions and resources: The above-mentioned stress factors af-
fect individuals who differ from each other in certain conditions and resources
[120]. Each individual is different in terms of psychological preconditions (e.g.,
skills, abilities, experience, knowledge, motivation, attitudes, coping strategies...)
and also in terms of other conditions (e.g., health, age, gender, physical consti-
tution, nutrition, general condition, current condition...) [120]. Due to their individ-
ual conditions and resources, individuals are able to cope with stress factors in
different ways [120].

Strain: The impact on the individual person caused by stress factors is called
strain [120]. Strain comprises the “effects of the stress on employee depending
on his/her individual conditions (...)” [108, 118].

Consequences of strain: Depending on the individual conditions, stress factors
can lead to positive or negative consequences of strain for the individual [120].
Positive consequences are to be expected if the level of stress corresponds to
the general preconditions [120]. Positive consequences of stress factors can con-
tribute, for example, to exercise, further development of both physical and mental
skills, well-being, and maintenance of health [120]. In the case of strong discrep-
ancies (a stress factor that is either too high or too low), negative consequences
are expected [120]. Negative consequences can result, for example, in general
psychosomatic disorders and ilinesses (including digestive problems, heart prob-
lems, headaches), burnout, absenteeism, fluctuation, and early retirement [120].
Negative consequences of stress can be reduced by adjusting the stress factors
or by strengthening personal resources (e.g. promotion of social support by col-

leagues) [120].

1.4.2 State of Research

In this chapter, selected studies are presented which focus on working conditions
of nurses or demonstrate associations between working conditions and safety
outcomes of patients or nurses in hospitals. Then, studies are presented which
depict working conditions of physicians in hospitals.
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Working conditions of nurses in the hospital setting

In Germany, the nursing thermometer (“Pflegethermometer”) is an annual sur-
vey providing a representative overview of the specific situation regarding nursing
care. Thereby, the situation of nursing staff in hospitals was frequently the center
of interest. The nursing thermometers from 2007 [123], 2009 [124], 2012 [125],
and 2014 [126] highlighted various aspects of nursing care in German hospitals.
Two studies focused on the assessment and situation of nurse staffing [123, 124],
while the other two studies referred to the specific situation in intensive care [125]
or to that of patients with dementia in hospitals [126]. The nursing thermometer
from 2007 already drew attention to the reduction of nursing staff in Germany and
recommended the development of further strategies for the improvement of work-
ing conditions of nurses [123]. In addition, based on an additional analysis of data
from the DGB-Index “Gute Arbeit” from 2012 to 2017, the Nurse Report 2019
documented the following stress and strain factors for nurses in Germany: high
work intensity, no use of breaks and little recovery due to little time, reductions in
the quality of care, high emotional stress (e.g., dealing with serious illness, suf-
fering, and dying), high physical demands, regular night and shift work, perceived

lack of recognition and financial reward [127].

In recent years, the RN4ACAST study (Registered Nurse Forecasting) has high-
lighted the relationship between working conditions of nurses and patients or
quality of care outcomes [16, 17, 128—-131]. The RN4Cast study involved twelve
European countries (Belgium, England, Finland, Germany, Greece, Ireland, Nor-
way, Poland, Spain, Sweden, Switzerland, and Netherlands), and focused on
general acute hospitals [128]. In several studies within the RN4CAST study, as-
sociations between nurses’ working conditions and multiple factors were investi-
gated. Within the RN4Cast study, Aiken et al. (2012) demonstrated the link be-
tween working conditions (improved nurse staffing, better nurse work environ-
ment) and patient outcomes (satisfaction overall and with nursing care, willing-
ness to recommend hospitals), as well as nurse outcomes (hospital staffing, work
environments, burnout, dissatisfaction, intention to leave job in the next year, pa-
tient safety, quality of care) [16]. In their study, they proved a close association

between improved working conditions with reduced ratios of patients to nurses
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and increased patient satisfaction, as well as increased quality of care using data
from nurses (488 in 12 European countries; 617 in the United States) and patients
(210 European hospitals and 430 US hospitals) [16]. The authors revealed that
with 13.0, Germany has the highest average ratio of patients to nurses compared
with other countries (for example US 5.3, Switzerland 7.9, Norway 5.4, or England
8.6) [16]. In a further retrospective observational study relating data from 422,730
patients to data from 26,516 nurses from nine RN4CAST countries, Aiken et al.
(2014) revealed associations between nursing staffing, nurses’ educational qual-
ification, and hospital mortality after common surgical procedures [17]. The re-
sults demonstrated that improved nurse staffing and a higher educational back-
ground of nurses could prevent hospital deaths [17]. The authors therefore con-
cluded that specific investments in nurses (improved patient-to-nurse-ratio and
better educational qualification of nurses) are probably associated with a reduc-
tion of hospital deaths [17]. Based on the same data, Ball et al. (2018) investi-
gated associations between nurse staffing, missed nursing care, and hospital
mortality [131]. The authors identified missed nursing care as a mediator between
the relationship of nurse staffing with the risk of hospital mortality [131]. German
data were not included in either analyses. However, it can be assumed that the
results from Aiken et al. [17] and Ball et al. [131] are applicable to the situation in

German hospitals.

Other studies worldwide also investigated the relationship between working
conditions of nurses and patient outcomes [18, 132-136]. One study con-
firmed the effects of nurse staffing, work environments, and education on patient
mortality for South Korea [132]. McHugh et al. (2016) revealed that increased
patient-to-nurse-ratio was associated with a worse patient outcome and a lower
likelihood of surviving in 75 hospitals in the USA [133]. Stone et al. (2007) demon-
strated that higher nurse staffing was linked with lower incidence of central line
associated bloodstream infections, ventilator-associated pneumonia, 30-day
mortality, and decubiti [134]. Ramanujam et al. (2008) surveyed 430 nurses at
two US hospitals and identified a close negative relationship between job de-
mands and patient safety [135]. From the nurses' point of view, patient safety

decreases the more job demands become apparent [135]. Van Bogaert et al.
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(2014) also identified associations between nurse practice environment factors,
nurse work characteristics, nurse and patient outcomes using a sample of 1,108
nurses [18]. A further study proved a connection between missed nursing care
and heart failure readmissions using surveys, patient discharge data from three
states, and routine data from 160,930 patients with heart failure in 419 acute care
hospitals in the USA. This study demonstrated that missed nursing care can lead
to increased readmissions of patients, and also showed that the relationship is
attenuated when adjusted for the quality of work environment of nurses [136].

Further studies explored the relationship between working conditions and spe-
cific outcomes of nurses. Leigh et al. (2015) showed a strict nurse-to-patient
ratio was associated with fewer occupational injuries and illness rates among
nurses [15]. Other studies also investigated associations between working con-
ditions and the occurrence of injuries and iliness rates or healthcare-associated
infections, and found that favorable working conditions can reduce injuries, iliness
rates, and infections of nurses [137-142]. Further studies also described associ-
ations between poor working conditions for nurses and an increased incidence of

low back pain [143], shoulder pain [144], and musculoskeletal injuries [145].

Several studies demonstrated a relationship between working conditions and
burnout of nurses [146—-150]. Gershon et al. (2007), for example, conducted a
review and summarized previous research investigating the association between
a subconstruct of working conditions (organizational climate) and specific occu-
pational health outcomes (e.g., blood and body fluid exposure, musculoskeletal
injuries, and burnout) of nurses [146]. All included studies revealed a negative
impact of organizational climate on nurses health [146]. However, the authors
emphasized that the data were mainly based on cross-sectional studies and that
further studies are needed [146]. Other studies found associations between
nurses’ burnout with intention to leave the profession [149], patient safety indica-

tors [150], work overload, and a lack of supervisor support [151].

Further studies focused on the early exit of nurses from the profession or on
the assessment of intention to leave among nurses. The NEXT study (nurses’

early exit study) addressed the work situation for nurses and the reasons for an
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early exit from the profession [152]. The NEXT study was conducted in ten Euro-
pean countries (Belgium, Germany, Finland, France, United Kingdom, Italy, Neth-
erlands, Norway, Poland, and Slovakia) and the baseline data collection com-
prised a sample of 39,898 nurses [152]. In a subgroup analysis of 28,561 hospital
nurses, the intention to leave the profession was higher than 15% among nurses
in Italy, Finland, France, Germany, and the United Kingdom [153]. Poorer working
conditions for nurses were discussed as one cause for prematurely leaving the
profession in the respective countries [153]. In particular, the following factors
seemed to have an influence on the decision to leave the profession: quality of
teamwork, interpersonal relationships, possibilities of development, uncertainty
regarding treatment, and influence at work [153]. Other factors that can contribute
to premature departure from the profession were work-family-conflict, dissatisfac-
tion with pay, and burnout [153]. The authors from the NEXT study group there-
fore recommended to improve work processes through more collaboration and
teamwork, as well as to integrate nurses’ expertise [153]. Further studies from
the NEXT study group identified decreased work ability [154], higher age [155],
low health [155], and an imbalance between high effort and low reward [156] as

contributing factors for the intention to leave the nursing profession.

Based on data sources of the RN4CAST study and the Health PROMeTHEUS
study (Health Professional Mobility in the European Union study), Zander et al.
(2013) conducted an additional analysis comparing working conditions of 27,451
nurses in five destination countries (United Kingdom, the Netherlands, Sweden,
Norway, Switzerland) and three source countries (Poland, Greece, and South
Africa) with working conditions in Germany [157]. The authors identified poor
working conditions as the most relevant push factor for nurses migrating from
Germany [157]. Insufficient nursing staff, low decision-making power, low recog-
nition, and a lack of collaboration with other occupational groups, were also rated
as worse in Germany compared with the five destination countries [157]. Based
on their results, the authors recommended investing in better working conditions

as a way to retain nurses and also to attract nurses from other countries [157].
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Working conditions of physicians in the hospital setting

There are also several studies exploring working conditions of physicians. In the
following, only selected studies are presented which focused on the assessment
of psychosocial stress or strain factors within working conditions or on associa-

tions of working conditions with outcomes regarding patients or physicians.

Several studies focused on the assessment of psychosocial stress or strain
factors within working conditions among physicians. Laubach et al. (2007)
examined job satisfaction and work situation of physicians employed in a German
University Hospital [158]. The results imply that working conditions, superiors,
hierarchy, transparency, and participation in decisions were important variables
for job satisfaction [158]. Bauer and Groneberg (2013) examined perceived work-
related stress and found that 55.5% of the physicians experienced high work-
related stress [159]. Past survey data from recent years also revealed that phy-
sicians in Germany rated their working conditions poorly. In 2017, 6,172 physi-
cians and members of the Marburger Bund (trade union of salaried physicians
and medical students) in Germany participated in an online-questionnaire, and
reported a worsening of working conditions with accompanying higher workloads,
staff shortages, and growing bureaucratic tasks [160]. Wehkamp et al. (2017)
interviewed physicians and hospital chief executive officers (CEOs) between
2013 and 2016 to depict whether physicians and CEOs perceive any economic
influence on physicians’ actions and medical care [22]. They found differing per-
spectives, with physicians perceiving increasing pressure to consider economic
interests of the hospital when making decisions about patient care [22]. As a con-
sequence, physicians addressed inadequate treatments for patients (overtreat-
ment, undertreatment, and incorrect treatment) and increasing ethical conflicts,
stressful situations, and personal frustration [22]. Keller et al. (2010) identified
work-related stressors like high work intensity due to documentation and admin-
istrative tasks, teaching duties and lectures, understaffing, delaying and cancel-
ling breaks, and time pressure [161]. Other stressors were background/on-call

duties, weekend duties (in the clinic), working overtime, work assignments in dif-
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ferent workplaces/clinics, difficulties in planning work in advance, and unclear re-
sponsibilities [161]. Colleague support and opportunities for qualification were re-

garded as a key resource [161].

Some studies investigated associations between working conditions and out-
comes for physicians. Consequences of poor working conditions for physicians
or junior physicians were more depressive symptoms [162, 163], risk for burnout
[164], and the intention to leave the profession [165]. Further studies reported
that high demands in working conditions lead to a higher perceived work-family-
conflict [166, 167]. Wallace et al. (2009) performed a systematic review address-
ing factors, barriers, and consequences of work stress of physicians [14]. Work-
related stressors are workload, work hours, fatigue, emotional interactions, cog-
nitive demands, restricted autonomy, and structural and organizational changes
to practice [14]. Work-related stressors can lead to physician outcomes (stress,
burnout, depression, relationship troubles, substance abuse, as well as risk of
suicide) and patient outcomes (e.g., retention issues, suboptimum quality of pa-
tient care, reduced patient adherence and satisfaction, and increased risk of med-

ical errors) [14].

As already indicated by Wallace et al. (2009) [14], several studies have demon-
strated that working conditions of physicians interact with the quality of care
outcomes for patients [168—172]. According to patients, specific quality of care
outcomes comprise a perceived lack of support [168], worse recovery, and lower
satisfaction with medical care [169]. Klein et al. (2011) found that high levels of
perceived work stress lead to an increased level of suboptimal quality of care
[170]. Kramer et al. (2016) performed a longitudinal study with 95 physicians in
two hospitals analyzing associations between job demands, work-related strain,
and perceived quality of care [171]. The authors identified high social stressors
and time pressure on physicians as relevant factors for decreased quality of care
[171]. Loerbroks et al. (2016) conducted a cross-sectional study comprising 416
German physicians [172]. The study revealed that high work-related efforts and

low reward lead to reports of poorer quality of care for patients [172].
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Summary

There are many studies that examine working conditions of nurses and physi-
cians separately. It is evident that, apart from the nursing thermometer series of
studies and the nursing report, there are few studies in Germany that examine
working conditions and perceived work stress of nurses in detail. Most of the
studies were conducted in other countries, but in some cases, data from German
hospitals were included (RN4CAST study, NEXT study, PROMeTHEUS study).
To date, only few studies have surveyed working conditions of both nursing staff
and physicians in Germany [173—175]. Bartholomeyczik et al. (2008) conducted
an assessment of working conditions of nurses and physicians within the ArbiK
study (“Arbeitsbedingungen im Krankenhaus®) [173]. The study also successfully
included the bottom-up development of an organizational intervention which ad-
dressed nurses and physicians as a team to improve the collaboration in single
hospital units and within the hospital [173]. Previous studies agreed that working
conditions for nurses and physicians in German hospitals have deteriorated in
recent years. In the Hospital Report of 2014, Brautigam et al. (2014) demon-
strated that nurses and physicians rated their working conditions in hospitals neg-
atively [175]. Poor working conditions, low payment, and lack of appreciation
were particularly criticized by the nursing staff, and they stated that their working
conditions prevented them from providing good care for patients [175]. The rela-
tionship and impact of working conditions on the quality of patient care and nurs-
ing staff outcomes have been predominantly examined in international studies.
Nevertheless, the results of these studies are certainly applicable to the situation
in German hospitals. At the time of the WorkSafeMed study, the impact of working
conditions on patient and occupational safety culture from the perspective of
nurses and physicians had not yet been investigated in German hospitals. Thus,
the WorkSafeMed study, and the dissertation within, followed previous interna-
tional studies and addressed open research questions particularly for German
hospitals.

1.5 Research Questions

This dissertation focuses on the issues of patient safety culture, occupational

safety culture, as well as psychosocial factors within working conditions in four
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publications. Three publications used a cross-sectional design and survey data

from the WorkSafeMed study [27—29]. One publication was conducted using an

integrative literature review [30].

The dissertation addresses the following topics and research questions:

1.

Patient Safety Culture in University Hospitals: Assessment and Pre-
dictors

How do nurses and physicians in the WorkSafeMed study assess patient
safety climate, and are there any differences between the two occupational
groups? [27]

From the perspective of nurses and physicians in the WorkSafeMed study,
which predictors have an influence on perceived patient safety culture?
[28]

Occupational Safety Culture in University Hospitals: Assessment,
Predictors and Determinants

How do nurses and physicians in the WorkSafeMed study assess occupa-
tional safety climate, and are there any differences between the two occu-
pational groups? [27]

From the perspective of nurses and physicians in the WorkSafeMed study,
which predictors have an influence on perceived occupational safety cul-
ture? [28]

Which determinants for occupational safety culture are generally de-
scribed in different workplaces (hospital, construction, manufacturing, and
other industry sectors), and what implications can be derived for hospital

workplaces? [30]

Patient and Occupational Safety Culture in University Hospitals:
Shared Predictors

Which shared predictors can be found for both kinds of safety culture con-
sidering the perspective of nurses and physicians in the WorkSafeMed
study? [28]
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4. Working Conditions in University Hospitals: Assessment and Com-
parison

— How do nurses and physicians in the WorkSafeMed study assess psycho-
social factors within their working conditions, and are there any differences
between the two occupational groups? [27]

— How do nurses and physicians in the WorkSafeMed study assess psycho-
social factors within their working conditions compared with corresponding
reference data from the German COPSOQ database? [29]

Based on the findings of the four publications, recommendations for further re-
search regarding the issues of patient and occupational safety culture and work-

ing conditions in university hospitals are derived.
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2 Results
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Abstract

Background: Promoting patient and occupational safety are two key challenges for hospitals. When aiming to
improve these two outcomes synergistically, psychosocial working conditions, leadership by hospital management
and supervisors, and perceptions of patient and occupational safety climate have to be considered. Recent studies
have shown that these key topics are interrelated and form a critical foundation for promating patient and
occupational safety in hospitals. So far, these topics have mainly been studied independently from each other. The
present study investigated hospital staffs' perceptions of four different topics: (1) psychosocial working conditions,
(2) leadership, (3) patient safety climate, and (4) occupational safety climate. We present results fram a survey in two
German university hospitals aiming to detect differences between nurses and physicians.

Methods: We performed a cross-sectional study using a standardized paper-based questionnaire. The survey was
conducted with nurses and physicians to assess the four topics. The instruments mainly consisted of scales of the
German version of the COPSOQ (Copenhagen Psychosodial Questionnaire), one scale of the Copenhagen Burnout
Inventory (CBI), scales ta assess leadership and transformational leadership, scales to assess patient safety climate using
the Hospital Survey an Patient Safety Culture (HSPSC), and analogous itemns to assess occupational safety climate.

Results: A total of 995 completed questionnaires out of 2512 distributed questionnaires wera returned anonymously.
The overall respanse rate was 39.6%. The sample consisted of 381 physicians and 567 nurses. We found various
differences with regard to the four topics. In most of the COPS0Q and the HSPSC-scales, physicians rated psychosocial
working conditions and patient safety climate more positively than nurses. With regard to occupational safety, nurses
indicated higher occupational risks than physidians.

Conclusions: The WorkSafeMed study combined the assessment of the four topics psychosocial working conditions,
leadership, patient safety climate, and occupational safety climate in hospitals. Looking at the four topics provides an
overview of where improvements in hospitals may be needed for nurses and physicians. Based on these results,
improvements in working conditions, patient safety climate, and occupational safety climate are required for health
care professionals in German university hospitals — especially for nurses.
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Background

Promoting patient and occupational safety are two key
challenges for hospitals. To effectively manage these
challenges, healthcare organizations are recommended
to develop a culture of safety [1]. An organizations safety
culture refers to “the product of individual and group
values, attitudes, perceptions, competencies, and pat-
terns of behaviour that determine the commitment to,
and the style and proficiency of an organization’s health
and safety management. Organizations with a positive
safety culture are characterized by communications
founded on mutual trust, by shared perceptions of the
importance of safety and by confidence in the efficacy of
preventive measures” [1]. In summary, an organization’s
safety culture reflects how safety is viewed and treated in
organizations [2], guiding employees and hospital man-
agers in fulfilling their tasks and in dealing with safety
issues [3]. Patient safety can be therefore defined as “the
avoidance, prevention and amelioration of adverse out-
comes or injuries stemming from the process of health-
care” [4]. Occupational safety and occupational safety
climate relates to workplace health and safety and deals
with workgroup members’ shared perceptions of policy,
procedures, and practice in relation to occupational
health and safety in the organization [5].

Given the dynamic nature of modern hospitals, health-
care professionals are confronted with major changes in
psychosocial working conditions characterized by skills
shortage or imbalance, increasing workload and task
complexity [6-10]. In addition, demographic changes are
making hospital-based patient care increasingly demand-
ing, as chronic diseases and multimorbidity are becoming
more predominant [6, 10-12]. To support adaptation to
the dynamically evolving nature of work in hospitals,
leadership by hospital management and direct supervisors
takes on a central role [13, 14]. A transformational leader-
ship style has been shown to contribute particularly well
to high performance in the face of organizational change
[15-21]. Especially in safety-critical working environ-
ments, transformational leadership is positively associ-
ated with employees’ safety performance and behaviour
[21, 22]. It has been shown to increase employees’ level of
awareness regarding organizational learning processes and
the importance of accomplishments and to support their
commitment towards common missions [23, 24].

In recent years, several studies on working conditions
[6, 25-32], on (transformational) leadership [17-20, 33],
and on patient safety climate in hospitals [34-36] have
been published. While there are a great number of studies
investigating the association between working conditions
and safety climate in hospitals [37-41], there are only few
studies focusing explicitly on occupational safety climate
in hospitals [42, 43], or investigating the association be-
tween patient and occupational safety climate [44-46]. As
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a common result, studies have shown that these four key
topics - (1) psychosocial working conditions, (2) leader-
ship, (3) patient safety climate, and (4) occupational safety
climate - are interrelated and form a critical foundation
for promoting patient and occupational safety in hospitals.
However, relevant studies mentioned above clearly show
that these topics have mainly been studied independently
of each other and in most cases solely focus on one pro-
fessional group, either nurses or physicians.

Previous studies showed that physicians and nurses
perceptions on psychosocial working conditions and
safety culture vary, although they work in the same set-
ting [36, 47]. Recently conducted studies also identified
close relationships between working environments for
hospital staff and safety culture [48, 49]. Thus, it can be
assumed that improving working conditions for health-
care professionals also leads to improved safety culture.

Moreover, when aiming to improve both patient and
occupational safety in hospitals, psychosocial working
conditions, leadership by hospital management and su-
pervisors, and perceptions of occupational and patient
safety climate have to be considered. Consequently,
studies aiming to assess and potentially improve occupa-
tional as well as patient safety climate should take into
account the views of nurses and physicians. Likewise, it
is important to assess and evaluate perceptions and atti-
tudes of the closely cooperating frontline healthcare
workers to these four topics in order to develop compre-
hensive improvement measures for patient and occupa-
tional safety culture in hospitals.

The present study investigated hospital staffs’ percep-
tion of these four topics for the first time from the per-
spectives of both nurses and physicians. We present
descriptive findings on the current state in two German
university hospitals and investigate perceptions and atti-
tudes of nurses and physicians related to these four
topics aiming to detect possible differences.

Methods
Study design and questionnaire
Between 2014 and 2017 we conducted a cross-sectional,
multicenter, mixed-methods project Working conditions,
safety culture and patient safety in hospitals — what pre-
dicts the safety of the medication process (WorkSafeMed).
Part of the WorkSafeMed project was a staff survey using
a standardized paper-based questionnaire. An over-
view of all scales and items used in this paper is pro-
vided in Table 1.

The questionnaire used common and validated instru-
ments to measure four study topics:

(1). Psychosocial working conditions: To measure staffs’
perceptions of psychosocial working conditions and
the according strain (job satisfaction and burnout),
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we used 16 scales, each with a number of items
ranging between three to seven, from the German
version of the Copenhagen Psychosocial
Questionnaire (COPSOQ) [50-52]. The COPSOQ
comprises concepts from several traditional theories
of psychosocial working conditions, e. g. the job
demand-control model by Karasek [53] with the
established scales “influence at work” and “degree of
freedom at work”. Single items were rated on a 4-
point and 5-point Likert scale. We also adapted one
scale from the Copenhagen Burnout Inventory (cli-
ent-related burnout) to measure patient-related
burnout [54]. Before calculating scale scores for
each dimension and in accordance with the recom-
mended COPSOQ transformation [52], scales were
transformed into scores ranging from 0 (minimum
value, “do not agree at all”) to 100 points (maximum
value, “fully agree”). Negatively worded items were
not recoded in the process of documentation. How-
ever, depending on the wording of items within
each scale, maximum values can be positive (high =
positive) or negative (high = negative). For example:
A high value for “influence at work” is considered
positive while a high value for “quantitative de-
mands” is considered negative.

(2). Leadership: To measure leadership, and especially

transformational leadership, we focused on the
leadership quality scale from the COPSOQ-
questionnaire [50, 51] and the short scale on Trans-
formational Leadership (TLI-short) [19]. The latter
is a shortened measure derived from a German
adaption of the Transformational Leadership Inven-
tory (TLI) [55, 56]. Each of the six TLI-short items
matched one of the six transformational behaviours
in the original inventory by reflecting the item with
the highest factor loading within the German TLI
[19]. The items of the TLI short scale were an-
swered on a 5-point Likert scale of frequency (from
“l = never” to “5 =always"), where high values imply
a high perception on transformational leadership.
The items on the leadership quality scale from the
COPSOQ-questionnaire were rated on a 5-point
Likert scale. As above, answer scales were trans-
formed into scale scores ranging from 0 (minimum
value, “do not agree at all”) to 100 points (maximum
value, “fully agree”). Due to the wording of the scale
items, maximum values are positive (high = positive).

(3). Patient safety climate: The multi-dimensional con-

struct of safety culture is usually quantitatively mea-
sured by safety climate, which can be defined as the
shared perceptions of employees about safety-
relevant aspects of their work environment [57, 58].
To assess patient safety climate, we used the Ger-
man version of the Hospital Survey on Patient
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Safety Culture (HSPSC-D) [59]. The instrument
used in this study consisted of 43 items, measuring
ten patient safety culture scales, two outcome
scales; one single-item outcome on patient safety
grade, and one single-item outcome on the overall
safety grade in the medication process. Scale-items
were rated on a 5-point Likert scale, either of agree-
ment (from “1 = strongly disagree” to “5 = strongly
agree”) or frequency (from “1 = never” to “5 = al-
ways”). Scale scores were calculated after reverse
coding of negatively worded items. High values on
scales imply a high perception on patient safety cli-
mate. The two single-item outcomes were answered
on a 5-point Likert frequency scale ranging from “1
= excellent” to “5 = failing”, where high values imply
a rather low perception of these two outcomes.
Based on findings from a former study [60], self-
developed items of the HSPSC-D measuring aspects
of supervisor and management support regarding
patient safety was used to capture the interaction of
supervisors and management from the participants”
perspective. Hereby, the original HSPSC-D scale
“management support for patient safety” was
worded analogously to cover the specific aspects
with regard to the supervisor’s support (new scale
“supervisor's support for patient safety” — the ori-
ginal scale was omitted) and a set of items covering
both the role of supervisors and the management
were developed. In a second step, this set of items
was also verbalized with regard to occupational safety
climate (see below) and both sets of items were
named as “twins” (TWINS Patient Safety). Each item
of the TWINS Patient Safety was rated on a 5-point
Likert scale of agreement (from “1 = strongly dis-
agree” to “5 = strongly agree”) or frequency (from “1
=never” to “5 = always”). Maximum values are posi-
tive except for one item (Individual influence on
patient safety at the workplace), where high values
imply a rather low perception of one’s own influence.

(4). Occupational safety climate: As described above for

the patient safety climate, we employed an identic
item set to capture aspects of supervisor and
management support regarding occupational safety
as important aspect of the occupational safety climate
(TWINS Occupational Safety). Each item here was
rated on a 5-point Likert scale of agreement (from “1
= strongly disagree” to “5 = strongly agree”) or fre-
quency (from “1 = never” to “5 = always”). Maximum
values are positive except for one item (Individual in-
fluence on occupational safety at the workplace),
where high values imply a rather low perception of
one’s own influence. To assess occupational safety cli-
mate outcomes, we used three self-constructed indi-
ces (good Cronbach’s alpha from .76 to .82), which
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measure perceived occupational safety: (1) subjective
assessment of specific protective measures (behaviour
& regulations) related to work-related infectious dis-
eases (e.g. protective gloves), (2) subjective assess-
ment of occupational safety measures initiated by the
employer, related to own safety (e.g. regulations on
how to act in the case of fire or other emergency)
and (3) personal perception of the frequency of occu-
pational risks (e.g. do you feel exposed to risks of in-
fection?). [tems were answered on a 5-point Likert
scale of agreement (from “1 = strongly agree” to “5 =
strongly disagree”) or frequency (from “1 = never” to
“5 = always”). Low values on scales and single items
imply a high perception of occupational safety
climate.

Prior to data collection, the final survey underwent a
pre-test with 4 physicians and 8 nurses using cognitive
think aloud interviews.

Setting and sample

We conducted the staff survey with healthcare profes-
sionals at two German university hospitals. Hospital se-
lection was based on a convenient sample to have an
appropriate sample size large enough to perform multi-
variate analyses and keep organizational characteristics
as comparable as possible. We included all inpatient
units, which treat at least 500 patients per year and ex-
cluded intensive care and psychiatric units.

Data collection

Prior to data collection, the consent of the executive
board of directors, the workers council, and the medical
directors of the clinics/departments participating in the
study was obtained in both university clinics. After a
hospital-wide information by the executive medical
directors of the two participating university clinics, the
study was presented in department meetings of physi-
cians or during regular team meetings of nurses in the
units. The questionnaire then was distributed to a total
of 2512 physicians and nurses (including nursing aids
and nurses in vocational training). In total, we collected
data from 37 departments including 73 units. The data
collection took place between April 2015 and July 2015.
After approximately two to four weeks, at least one writ-
ten and, if necessary, oral reminder was carried out on
the level of departments (physicians) or units (nurses).

Statistical analysis

Prior to data analyses, we imputed missing values in the
survey data (excluding sociodemographic items). For this,
scale items from the four different topics (psychosocial
working conditions, leadership, patient safety climate, oc-
cupational safety climate) were grouped into four separate
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imputation groups. Within each imputation group, re-
spondents with missing values of >30% for scale items
were excluded because of the limited data quality
(Respondents with missing values: Imputation group 1
(psychological working conditions): n =4 (0,4%), imput-
ation group 2 (leadership): n =42 (4,2%), imputation
group 3 (patient safety climate): n = 21 (2,1%), imputation
group 4 (occupational safety climate): n = 22 (2,2%)). Then
data for each group were imputed with NORM 2.03
software using the Expectation-Maximization-algorithm
[61, 62]. After the necessary reverse coding of negatively
worded items, mean scale values were computed for all
scales of the four topics. Descriptive analyses included
mean values and standard deviations (mean + 5D) of con-
tinuous variables and scale-scores, and absolute and per-
centage frequencies of categorical variables. T-tests for
independent samples were used to determine differences
in mean values between nurses and physicians. P-values
<.05 were considered statistically significant. As this is an
explorative study, significance testing was conducted to
discover tendencies and not for confirmatory purposes,
thus no adjustment for multiple testing was applied. We
calculated and categorized the effect size according to
Cohen’s suggestions: mean/SD < .30 = small effect/differ-
ence, <.50 = medium effect/difference and > .50 = large ef-
fect/difference [63]. Data were analysed using IBM
Statistics SPSS (Version 23) for Windows. We found some
statistically significant differences between the two hospi-
tals: Overall, psychosocial working conditions at the first
hospital were indicated more positively than at the second
hospital. Patient safety culture also received more positive
ratings at this hospital. However, the differences in most
of the scales represent only small effects (for more infor-
mation see Additional file 1) and are not relevant for an-
swering our research question. Therefore, all descriptive
results are presented for both hospitals together.

Ethics and confidentially issues

Ethics approval was obtained from the ethical commit-
tees at the two participating university hospitals. In-
formed consent was sought from participants, who were
informed that the study was voluntary and that they
could withdraw at any time. The data were analysed
anonymously.

Results

Response rate and sample characteristics

A total of 995 out of 2512 distributed questionnaires
were completed and returned. Thus, the overall response
rate was 39.6%. The sample consisted of 381 physicians
and 567 nurses (including nursing aids and nurses in vo-
cational training). The response rates were 39.4% for
nurses and 35.5% for physicians. In addition, 47 persons
participated who either belonged to another professional
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group (19 persons) or gave no information on their pro-
fessional status (28 persons). The characteristics of the
sample are summarized in Table 2.

Descriptive results including differences for nurses and
physicians in scale scores and items are presented
on Table 3.

Psychosocial working conditions

Psychasocial working conditions

When analysing demands, we found high values for both
professional groups. Quantitative demands were rated
higher than emotional demands. The mean score of the
work-privacy-conflict scale was also high in both profes-
sional groups. When comparing the two professional
groups, we found that physicians experienced signifi-
cantly greater quantitative demands (71.9 + 13.9) than
nurses (66.5+ 13.5). However, there were no significant
differences in emotional demands. Furthermore, al-
though high in both professional groups, physicians re-
ported a significantly greater work-privacy-conflict (68.7
+25.1) than nurses (61.3 + 24.4). Both differences repre-
sented medium effects (quantitative demands: d = .40;
work-privacy-conflict: d = .30).

There were medium value ranges given for influence
at work, degree of freedom at work, and workplace com-
mitment, while high (positive) value ranges were re-
ported for possibilities for development and meaning of
work. All in all, physicians made more positive

Table 2 Demographic characteristics of the study respondents

Characteristic of the study respondents N %
Profession
Nurse 567 57.0%
Physician 381 383%
Others 19 19%
Missing 28 25%
Gender
Male 291 202%
Fernale 656 659%
Missing 48 48%
Supervisor function
Yes 195 196%
No 759 763%
Missing 41 4.1%
Mean (SD)  Range in years
Age 377(07) 191065
Average work experience 13,5 (109 0 to 44
Average work experience 10,7 (8,5) 0to43
in the hospital
Average work experience 85 (8,2) 0 to 40

in the current department
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indications in this domain than the nurses (see Table 3).
Differences of the three scales degree of freedom at work
(d = 58), possibilities for development (d = 53), and work-
place commitment (d=.68) presented a large effect,
while the other two scales (influence at work: d = .13 and
meaning of work: d=.32) represented small to medium
effects.

The results for interpersonal relations showed medium
or high value ranges. Overall, we found fewer differences
between physicians and nurses. There were no statisti-
cally significant differences between the two professional
groups in the four scales predictability, role clarity, feed-
back, and sense of community. We identified significant
differences with small or medium effects in three scales
(social support: d =-.15, role conflicts: d=-.31, and so-
cial relations: d=.40). Nurses experienced more role
conflicts (50.6 £17.2) than did the physicians (45.1 +
18.4) in our sample. Concurrently, the results also indi-
cate that nurses experienced more social support (66.7 +
17.0) compared to physicians (64.2+17.0). Physicians
rated items on the scale social relations more positively
(51.5 + 15.1) than the nurses (45.0 £ 17.0).

Qutcome scales

The average mean on the scale job satisfaction was
high in both professional groups, while the results of
the scale patient-related burnout were low. However,
physicians had significantly higher values for job
satisfaction (734 +12.0) than the nurses (67.5+10.2).
Similarly, physicians reported significantly fewer
symptoms for patient-related burnout (28.0 £16.5)
compared to nurses (36.5+17.6). The differences
between the professional groups with regard to job
satisfaction and patient-related burnout represented a
large effect size (job satisfaction: d=.54 and
patient-related burnout: d = -.50).

Leadership

Values for employees’ views on transformational leader-
ship were relatively high for both physicians (3.2 +0.8)
and nurses (3.1£0.8). There was no significant
difference in rating transformational leadership. Nurses
rated the quality of leadership more positively (53.8 +
227) than physicians (49.2 + 22.9). This difference was
significant but represented a small effect size (d = -.20).

Patient safety climate

Patient safety climate

We observed statistically significant differences between
nurses and physicians in six out of ten patient safety
culture scales. Physicians gave significantly higher ratings
for the four scales staffing (2.8 + 0.8), nonpunitive response
to error (3.5 £ 0.8) management support for patient safety
(3.0+£08), and teamwork across units (3.1+07) than
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Table 3 Descriptive statistics, results of the student’s t test and effect size comparing answers by nurses and physicians

Psychosocial working conditions Interpretation Mean (SD) Mean (SD) (df) tvalue’ Ocohen
(0= minimum value, (nurses = 564) (physicians = 380)
100 = maximum value)

Copenhagen Psychosodial Questionnaire (COPSOQ)

Quantitative demands high = negative 66.5 (13.5) 719 (13.9) (942) -5.974% 040
Emotional demands high = negative 4(183) 6 (16.5) (942) -202 001
Work-privacy-conflict high = negative 61.3 (244) 68.7 (25.1) (942) -4.497* 0.30
Influence at wark high = positive 36.3 (17.3) 38.8 (20.8) (710) -2.006* 0.13
Degree of freedom at work high = positive 36.0 (15.9) .2 (20.0) (687) -8.373% 058
Possibilities for development high = positive 716 (157) 796 (14.2) (942) -8.032*% 053
Meaning of work high = positive 77.7 (16.6) 829 (16.1) (942) -4.753* 032
Workplace commitment high = positive 484 (18.8) 6131(19.2) (942) -10.220% 068
Predictability high = positive 533 (164) 525(193) (720) 0.710 005
Role clarity high = positive 73.5 (14.5) 725 (16.5) (7400 1.027 -007
Role conflicts high = negative 506 (17.2) 45.1 (184) (942) 4611* 031
Feedback high = positive 419 (21.0 41.021.5) (942) 0,632 004
Sodcial support high = positive 667 (17.0) 2(17.0) (942) 2.169* 015
Sodal relations high = positive 450 (17.0) 515(15.0) (874) -6.194% 040
Sense of community high = positive 778 (15.2) 76.7 (15.1) (342) 1.096 007
Qutcome scale - Copenhagen Psychosocial Questionnaire (COPS0Q)
Job satisfaction high = positive 675 (10.2) 734 (120 (942) -8.135% 0.54
Qutcome scale - Copenhagen
Burnout Inventory (CBI, adapted
client-related burnout)
Patient related burnout high = negative 365 (17.6) 280 (165) (942) 7 464*% -050
Leadership Interpretation Mean (5D) Mean (SD) (df) tvalue' Aeahen
(0/1 = minimum value, (nurses = 543) (physicians = 369)
100/5 = maximum value)
Transformational Leadership
Inventory (TLI short)
Transformational leadership 5 = positive 3108 32(08) (910) -1.605 0.13
Copenhagen Psychosodal
Questionnaire (COPSOQ)
Quality of leadership high = positive 538 (22.7) 492 (22.9) (910) 3.031* -0.20
Patient safety climate Interpretation Mean (SD) Mean (SD) (df) tvalue’ deahen
(1 =minimum value, (nurses = 558) (physicians = 373}
5 =maximum value)
Hospital Survey on Patient Safety Culture (HSPSC-D)
Staffing 5 = positive 24 (0.8) 2.8 (0.8) (929) -7.721* 0.50
Organizational learing 5 = positive 3007 3107 (762) -1.366 0.14
Communication openness 5 = positive 3.7 (06) 34(07) (758) 6.010% 047
Feedback & communication 5 = positive 34 (08) 3309 (929) 1519 -012
about error
Nonpunitive response to error 5 = positive 33(08) 35(08) (929) -3.746% 0.25
Teamwork within units 5 = positive 33(06) 3.4 (06) (929) 1326 0.17
Teamwork across units 5 = positive 3.0 (0.6) 3.1(07) (698) -3.316* 0.16
Handoffs & transitions 5 = positive 32(06) 2907 (713) 5.702% 047
Supervisor/manager 5 = positive 34 0.7) 3307 (929) 1.020 -0.14

expectations
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Table 3 Descriptive statistics, results of the student's t test and effect size comparing answers by nurses and physicians (Continued)

Management support for 5 = positive 26 (0.8) 30(08) (929) -5.797% 0.50
patient safety

QOutcome scales — Hospital Survey
on Patient Safety Culture (HSPSC-D)

Frequency of event reported 5 = positive 30(1.1) 25(09) (874) 1.053 010
Overall perceptions of patient 5 = positive 29(0.7) 3308 (929) -7.782% 054
safety
Patient safety grade 1 = pasitive 29(0.8) 26(07) (929) 7 456% -039
Safety grade in the medication | = positive 3.0(0.8) 281(07) (831) 5.065* -026
process

Patient safety climate Interpretation Mean (50) Mean (5D) (df) tvalue' Jeahen

(1 =minimum value, (nurses = 543) (physicians = 369)

5 = maximum value)

TWINS Patient Safety

Supervisor support for 5 = positive 34 (0.8) 3507 (910) -1.995% 013
patient safety
My direct supervisor openly 5 = positive 3309 3300 (729) -0.865 0.00

addresses problems conceming
patient safety in our hospital

My direct supervisor focuses 5 = positive 2.8 (09 28(1.0) (735)-0.27 0.00
more on patient safety than

a year ago

It is important to my direct 5 = positive 34 (0.9) 3509 (910) -1.509 011

supervisor that our hospital
pays great attention to patient
safety

Hospital management openly 5 = positive 2.8 (0.8) 30009 (910) -4.188% 036
addresses problems concerning
patient safety in our hospital

Hospital management focuses 5 = positive 2.7 (09) 281(09) (910) -2.758% 0.12
more on patient safety than a

year ago

It is important to the Hospital 5 = positive 30(1.0) 32(1.00 (784) -3.698% 0.20

management that our hospital
pays great attention to patient
safety

Do you have an individual influence | = positive 3.2(09) 29010 (910) 4.558% -032
on how well patient safety is
implemented at the workplace

Occupational safety climate Interpretation Mean (SD) Mean (5D) (df) tvalue’ Oeohen
(1 =minimum value, (nurses = 543) (physicians = 369)
5 = maximum value)

TWINS Occupational Safety

Supervisor support for 5 = positive 35(0.8) 3408 (910) 1,050 013
occupational safety
My direct supervisor openly 5 = positive 3309 32009 (910) 0.862 0.00

addresses problems concerning
occupational safety in our hospital

My direct supervisor focuses 5 = positive 28 (0.9 2709 (910) 0.628 -0
more on occupational safety
than a year ago

It is important to my direct 5 = positive 3309 3200 (910) 2.299* -0
supervisor that our hospital

pays great attention to

occupational safety

Hospital management openly 5 = positive 29(09) 311009 (910) -3.337% 022
addresses problems concerning
occupational safety in our hospital
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Table 3 Descriptive statistics, results of the student’s t test and effect size comparing answers by nurses and physicians (Continued)

Hospital management focuses
mare on occupational safety than
a year ago

5 = positive

It is important to the Hospital
management that our hospital
pays great attention to
occupational safety

5 = positive

Do you have an individual influence
on how well occupational safety is
implemented at the workplace

1 = positive

Occupational safety climate Interpretation
(1=minimum value,

5 = maximum value)
Outcome scales — self constructed indices

Subjective assessment of specific
protective measures (behaviour &
regulations) related to infectious

diseases

1 = positive

Subjective assessrment of
occupational safety measures
initiated by the employer, related
10 own safety

1 = positive

Personal perception of the
frequency of occupational risks

5 = positive

2.7 (0.9) 2809 (910) -1.936 0.11
29(0.9) 3100 (766) -2.720* 0.21
33 (0.9) 3300 (910) .893 0.00
Mean (SD) Mean (SD) (df) tvalue’ deahen
(nurses = 560) (physicians = 372)

1.8 (06} 18 (06) (930) -1.132 0.00
1.7 (0.6} 20 (0.6) (930) -8.328* 0.50
32 (0.8) 35(07) (853) -5.608* 035

Notes: 'p-value® <05

nurses (staffing: 24+ 0.8; nonpunitive response to error:
3.3 + 0.8; management support for patient safety: 2.6 + 0.8;
teamwork across units: 3.0 + 0.6). By contrast, nurses gave
significantly higher ratings for the two scales communica-
tion openness (3.7 +0.6) and handoffs and transitions (3.2
+0.6) than the physicians (communication openness: 3.4 +
0.7; handoffs and transitions: 29+07). All of these
differences represented a medium to rather large effect
size, with exception of the scales teamwork across units
and nonpunitive response to error. We observed no signifi-
cant differences between the two professional groups in
the remaining four scales (tewmwork within the units,
organizational learning, supervisor/manager expectations,
and feedback and communication about error).

TWINS patient safety

We also identified significant differences for the twin
items regarding patient safety climate. Physicians rated
the three scales focusing on management and the scale
addressing individual influence on patient safety at the
workplace more positively than nurses. These differences
represented a small to medium effect size. We found no
significant differences between the two professional
groups in the other four scales.

Outcome scales and items

The single items patient safety grade and safety grade in
the medication process were rated significantly less safe
by the nurses (patient safety grade: 2.9 + 0.8; safety grade
in the medication process: 3.0+ 0.8) than by physicians

(patient safety grade: 2.6 + 0.7; safety grade in the medi-
cation process: 2.8+0.7). In addition, physicians rated
the overall perceptions of patient safety as significantly
safer (3.3 + 0.8) than the nurses (2.9 +0.7). These differ-
ences represented a medium to large effect. We found
no significant difference in frequency of reported events.

Occupational safety climate

TWINS occupational safety

We identified significant differences for the twin items
covering occupational safety climate. Physicians rated
two of the three scales focusing on management more
positively than the nurses (see Table 3). These differ-
ences represented a small effect. We found no significant
differences between the two professional groups in the
other six scales. Overall, the two professional groups
rated individual influence on occupational safety less
positively than individual influence on patient safety.

Outcome scales — Perceived occupational safety climate
Two significant differences between the two professional
groups were found in the outcome scales. Nurses rated
occupational safety measures initiated by the employer
more positively than physicians. This difference repre-
sented a large effect (d =.50). They also indicated higher
occupational risks (3.2 £ 0.8) than physicians (3.5+0.7).
This difference was significant and it also represents a
medium effect (d =.39). Both professionals groups also
stated that specific protective measures related to infec-
tious diseases were important.
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Discussion

This paper analysed data from a staff survey conducted
at two German university hospitals. The applied stan-
dardized questionnaire was used to assess psychosocial
working conditions, job satisfaction, patient safety cli-
mate, and occupational safety climate. We report results
of descriptive and inferential statistics aiming to detect
differences between the two professional groups.

Psychosocial working conditions

Overall, there are few studies which use the COPSOQ
instrument to jointly question physicians and nursing
staff on their psychosocial working conditions and to
compare the results. Ilic et al. questioned nurses and
physicians on their working conditions and found some
differences between the two professional groups [64].
The physicians in the study indicated, for example,
higher demands, more influence at work, and more pos-
sibilities for development than the nurses. However, the
study population of Ilic et al. consisted of nurses and
physicians in emergency medicine.

Our study found significant differences between the two
professional groups in 12 out of 17 scales. Nine scales (in-
Sfluence at work, degree of freedom at work, possibilities for
development, meaning of work, workplace commitment,
role conflicts, social relations, job satisfaction, and the
additional scale patient-related burnout) were significantly
more positively assessed by physicians than the nursing
staff. This may be due to the fact that some of the
differences also lie in the work characteristics of the two
occupational groups. A physician usually has more influ-
ence at work than a nurse. Nursing staff assessed a total of
three scales addressing the concept of psychosocial work-
ing conditions (quantitative demands, work-privacy con-
flict, and social support) significantly more positively than
physicians. The results imply that, on the whole, the sur-
veyed physicians in our study evaluated their psychosocial
working conditions more positively than nursing staff.
That nurses critically assess their working conditions was
also demonstrated in other studies. For example in the
RN4Cast study, in nine out of 12 European countries
more than half of the surveyed nurses reported that the
work environment at their hospital was poor or fair, as
opposed to good or excellent [65]. Germany was one of
the countries where working conditions of nurses were
criticized [65]. This is not surprising, considering how, in
recent years, the nursing profession in Germany has been
particularly characterized by skills shortages and a
shortage of freshly graduated nurses [6-10]. Due to demo-
graphic changes and an increase in patients with chronic
diseases and multimorbidities, the care demands on
nurses have also been steadily increasing [6, 10-12]. A
previously conducted study comparing nurse emigration
in Germany to nurse emigration in other countries
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identified poor working conditions as one of the main
causes, and suggested Germany should invest in better
working conditions for nurses [66]. Based on our results,
measures to improve psychosocial working conditions for
healthcare professionals in hospitals are necessary — with
a special emphasis on improvements for nurses. The fol-
lowing implications to improve psychosocial working con-
ditions for healthcare professionals in university hospitals
seem to be necessary: reduction of high quantitative de-
mands and role conflicts, and improvement of the per-
ceived work-privacy conflict. Also, existing resources,
such as social support, possibilities for development,
meaning of work, sense of community should be further
supported. Especially for nurses, workplace commitment
and the degree of freedom at work should be improved.

Leadership

In the concept leadership, the values for transform-
ational leadership and leadership quality were situated
in the moderate range and comparable for recently
conducted studies in hospital settings [17, 19, 30, 67].
On the whole, nurses assessed the quality of leadership
more positively than physicians. We presume, therefore,
that the nurses were more satisfied with their direct su-
pervisors than the physicians. The different assessment
may also be due to the fact, that different work struc-
tures of physicians and nurses affect how leadership is
perceived [68]. Nurses work with a direct supervisor on
the ward while physicians may work in several units [68]
and thus may experience less direct support by their
supervisors than nurses. In Germany, it is common
practice for nurses’ direct supervisors to work on site
and act as a contact person. Physicians in Germany do
not always have contact with their direct supervisors
and may therefore assess the quality of leadership more
critically. There were no significant differences in how
transformational leadership was rated. However, we
found only small differences between the two profes-
sional groups for both scales. According to the results,
the quality of leadership can be further enhanced.

Patient safety climate

We found significant differences between the occupa-
tional groups for patient safety climate in nine out of 14
scales. Similar to the assessment of the psychosocial
working conditions, patient safety climate was also
assessed more positively by physicians than by nursing
staff. Seven scales (staffing, nonpunitive response to error,
teamwork across units, management support for patient
safety, overall perceptions of patient safety, patient safety
grade, and safety grade in the medication process) were
rated more positively by physicians than nurses. In con-
trast, nursing staff rated the scales communication open-
ness and handoffs and transitions more positively than
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physicians. Our results correspond to other studies
which questioned both physicians and nursing staff
about patient safety and reported apparent differences
between occupational groups [69-71], and that patient
safety climate scales were also rated more positively by
physicians than by nursing staff [71, 72]. Singer and col-
leagues considered whether nurses perceive safety
deficiencies in organizational structures more often than
physicians [71]. Another explanation is that the per-
ceived worsening of working conditions for nurses also
affects the perception of patient safety. A recently con-
ducted study identified relationships between working
environments for nurses (nurse staffing) and patient
safety (increased survival of in-hospital cardiac arrest pa-
tients) [48]. The RN4Cast study investigated associations
between nurse staffing, education and hospital mortality
in nine European countries [49]. As a major result an in-
crease in nurses’ workload by one patient increased the
likelihood of an inpatient dying within 30 days of admis-
sion [49]. We therefore assume that improving working
conditions and staffing also leads to improved patient
safety.

There were also significant differences between the oc-
cupational groups for the TWINS Patient Safety, espe-
cially for the items regarding support from management.
With a specific focus on patient safety, physicians rated
the items regarding hospital management and supervisor
support for patient safety significantly more positively
than the nurses. This result is consistent with results of
other studies [65, 69, 72]. In another study, nurses re-
ported that management does not listen and answer to
employee concerns, so nurses indicated that patient
safety is not a management priority [65]. In the current
study, nurses assessed management support for patient
safety much worse compared to physicians [69, 72]. A
possible explanation for this finding may be that nurses
in our sample have little contact with hospital manage-
ment and may therefore assume that managing staff is
not interested in patient safety issues in their unit. Other
authors assume that physicians work more closely with
management and therefore perceive more support [72].
But in another study, physicians also indicated that the
higher management does not listen and can jeopardize
patient safety [73]. Overall, in our study it seems neces-
sary for hospital management to become more visible
especially to nurses and for communication between
hospital management and nursing staff to be improved.

Occupational safety climate

The TWINS Occupational Safety found significant dif-
ferences between the occupational groups with a small
effect in three scales. Here, similar to patient safety cli-
mate, physicians assessed the individual items related to
management more positively than the nurses. On the
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other hand, the nurses rated the item regarding the dir-
ect supervisor more positively than the physicians. In
this case, it also seems plausible that nurses are more
critical of the hospital management than of their direct
supervisors, since they usually have little contact with
the managing staff. This result is in line with another
study. Among other things, Eklof et al. confirmed the
critical evaluation of hospital management in terms of
safety. A direct implication here is also to improve
communication between hospital management and
nursing staff in order to promote the perceived occupa-
tional safety climate.

For two out of three indices, we also found significant
group differences with a medium to large effect. Occu-
pational safety measures initiated by the employer were
considered more important by nurses than by physi-
cians. Here it can be assumed that the questioned nurses
desire more regulations with regard to occupational
safety on the part of the employer. Additionally, in our
sample, nurses indicated occupational risks more often
than physicians. This result has not been described pre-
viously and is surprising, since within their profession
physicians have more invasive activities than nurses.
Studies also show that physicians, for example, are more
affected by needlestick injuries than nurses [74, 75].
Therefore, we cannot explain why nurses in our sample
indicated occupational risks more often than physicians.

Strengths and limitations

In our study, we assessed psychosocial working condi-
tions, leadership, patient safety climate, and occupational
safety climate in one standardized questionnaire. The
identified results in the different four topics can help to
identify where improvements for either professional
group or a specific emphasis on certain topics are neces-
sary. Based on the results, we can derive further implica-
tions to finally improve working conditions, leadership,
patient safety climate, and occupational safety climate in
hospitals for nurses and physicians. Our results show for
example that high quantitative demands should be re-
duced and also that adequate staffing may contribute to
improved patient safety. In addition, it seems necessary
for hospital management to become more visible by
actively supporting measures for improved patient and
occupational safety climate.

This study also has some limitations. First, the results
from the cross-sectional study only refer to one point of
time. The survey was conducted at only two university
hospitals in Germany, and we had an overall response
rate of 39.6%. We excluded units with specific treatment
in patient care, such as intensive care and psychiatric
units. Therefore, presented results are limited with re-
gard to generalizability, but should at least be applicable
to other university hospitals in Germany. Second, the
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questionnaire covered only self-reports by physicians
and nurses. We did not include the perspectives from
hospital management. To comprehensively measure pa-
tient and occupational safety climate, a combination of
different methods, such as survey and observation,
should be used. In addition, the perspective from other
professional groups and from patients could be valuable
to evaluate these four topics and to develop improve-
ments in these areas.

Conclusions

The WorkSafeMed study combined the assessment of
four topics: Psychosocial working conditions, leadership,
patient safety climate, and occupational safety climate in
hospitals. Considering nurses’ and physician’s percep-
tions of these four perspectives provides an integrative
overview of where improvements may be needed in hos-
pitals. There were, in part, great differences in the evalu-
ation of these four topics by the two professional groups
included in this study. For example, psychosocial work-
ing conditions and patient safety climate were assessed
more positively by physicians than by nurses. These re-
sults may help to refine how different professional
groups are addressed when aiming for improvements
that are meaningful based on their most pressing needs.
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In the original publication of this article [1], the authors
missed that reverse coding was necessary for the item “Do
you work separate from your colleagues?” before calculat-
ing the scale ‘social relations’. So they corrected the ana-
lysis accordingly. The results with the revised scale show
that there are no longer any significant differences be-
tween nurses and physicians with regard to this scale.

This error (scale social relations) affects the following
parts of our manuscript:

‘Methods’ section:

Old version: We also adapted one scale from the
Copenhagen Burnout Inventory (client-related burn-
out) to measure patient-related burnout [54]. Before
calculating scale scores for each dimension and in ac-

The original article can be found online at https//dol.org/10.1186/512913-
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cordance with the recommended COPSOQ transform-
ation [52], scales were transformed into scores
ranging from 0 (minimum value, “do not agree at
all”) to 100 points (maximum value, “fully agree”).

Correction: We also adapted one scale from the
Copenhagen Burnout Inventory (client-related burn-
out) to measure patient-related burnout [54]. Before
scale calculation, reverse coding was carried out for
one item (“Do you work separate from your col-
leagues?”). Scale calculation was done in accordance
with the recommended COPSOQ transformation
[52], scales were transformed into scores ranging
from 0 (minimum value, “do not agree at all”) to
100 points (maximum value, “fully agree”).
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‘Result’ section:

Old version: There were no statistically significant dif-
ferences between the two professional groups in the four
scales predictability, role clarity, feedback, and sense of
community.

Correction: There were no statistically significant dif-
ferences between the two professional groups in the five
scales predictability, role clarity, feedback, social rela-
tions, and sense of community.

Old version: We identified significant differences with
small or medium effects in three scales (social support:
d=-.15, role conflictss: d=-.31, and social relations:
d = 40).

Correction: We identified significant differences with
small or medium effects in two scales (social support:
d = -.15, and role conflicts: d = -.31).

Old version: Physicians rated items on the scale social
relations more positively (51.5+15.1) than the nurses
(45.0 + 17.0).

Correction: Values for the scale social relations were
relatively high for both physicians (54.8+20.7) and
nurses (55.5 +20.2). There was no significant difference
between the two professional groups in rating the scale
social relations.

‘Discussion’ section:

Old version: Our study found significant differences
between the two professional groups in 12 out of 17
scales. Nine scales (influence at work, degree of

Page 2of 5

freedom at work, possibilities for development, mean-
ing of work, workplace commitment, role conflicts,
social relations, job satisfaction, and the additional
scale patient-related burnout) were significantly more
positively assessed by physicians than the nursing
staff),

Corrected version: Our study found significant dif-
ferences between the two professional groups in 11
out of 17 scales. Eight scales (influence at work, de-
gree of freedom at work, possibilities for develop-
ment, meaning of work, workplace commitment, role
conflicts, job satisfaction, and the additional scale
patient-related burnout) were significantly more posi-
tively assessed by physicians than the nursing staff.

Revised Table 3

We corrected the values for the scale “Social rela-
tions”. We also detected some minor errors with no
consequences and corrected them too (for the follow-
ing scales or single items: “Emotional demands”,
“Teamwork within units”, “My direct supervisor
focuses more on patient safety than a year ago”,
“Hospital management openly addresses problems
concerning patient safety in our hospital”, “Hospital
management focuses more on patient safety than a
year ago” and “My direct supervisor openly addresses
problems concerning occupational safety in our
hospital”.

Table 3 with the corrected values is shown below:

Table 3 Descriptive statistics, results of the student's t test and effect size comparing answers by nurses and physicians

Psychosocial working conditions Interpretation Mean (5D} Mean (5D) (df) tvalue' Jeohen
(O=rminimurm value, (nurses=564)  (physicians=380)
100=maximum value)

Copenhagen Psychosocial Questionnaire (COPS0Q)

Quantitative demands high=negative 66.5 (13.5) 719(13.9) (942) -5974* 040
Emotional demands high=negative 64.4 (183) 646 (16.5) {866) 0.206 0.01
Work-privacy-conflict high=negative 61.3 (244) 68.7 (25.1) [Md2) -4497% 030
Influence at wark high=positive 363(17.3) 388 (20.8) 710) 2006 013
Degree of freedom at work high=positive 36.0 (15.9) .2 {20.0) [687) 8373* 058
Possibilities for development high=positive 716 (15.7) 786 (14.2) (942) -8032* 053
Meaning of work high=positive 777 (166) 829 (16.1) 942) 4.753* 032
Workplace commitment high=positive 484 (18.8) 613 (19.2) (942) -10.220*  0.68
Predictability high=positive 533 (164) 52.5(19.3) (720) 0710 -0.05
Role darity high=positive 735 (14.5) 725 (165) (740) 1027 -007
Role conflicts high=negative 506 (17.2) 45.1(184) (42) 4611* 03
Feedback high=paositive 419 (21.0) 41.0(21.5) (942) 0632 -0.04
Social support high=positive 66.7 (17.0) 642 (17.0) (942) 2.169* 015
Social relations high=positive 555 (20.2) 548 (20.7) [942) 0512 -003
Sense of community high=positive 778 (15.2) 76.7 (15.1) (942) 1096 007

QOutcome scale - Copenhagen Psychosocial Questionnaire (COPSOQ)
Job satisfaction high=positive 67.5(10.2) 7340120 [942) -8135% 054
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Table 3 Descriptive statistics, results of the student's t test and effect size comparing answers by nurses and physicians (Continued)

Qutcome scale - Copenhagen Burnout Inventory (CBI, adapted client-related bumout)

Patient related burnout high=negative 365 (17.6) 2800165) (942) 7464* 0.50
Leadership Interpretation Mean (50) Mean (SD) (df) t-value' deanen
(0/1=minimum value, (nurses=543)  (physicians=369)

100/5=maximum value)

Transformational Leadership Inventory (TLI short)

Transformational leadership S=positive 3.1(08) 32 (08 (910 -1.605 0.13
Copenhagen Psychosocial Questionnaire (COPSOQ)
Quality of leadership high=positive 538 (22.7) 492 (229) (910) 3031* -0.20
Patient safety dlimate Interpretation Mean (50) Mean (SD) (clf) t-value' deanen
(1=minimum value, (nurses=558)  (physicians=373)

S=maximum value)

Hospital Survey on Patient Safety Culture (HSPSC-D)

Staffing S=pasitive 24 (08) 28(08) (929) -7721* 050
Organizational learning S=positive 30(07) 31(07) (762) -1366 014
Communication openness S=positive 37(06) 34(07) (758) 6010% 047
Feedback & communication about eror S=positive 34 (0.8) 33(09) (929) 1519 012
Nenpunitive response to error S=positive 331(08) 35(08) (929) -3746* 025
Teamwork within units S=positive 33(06) 34 (06) (920) -1326 0.17
Teamwork across units S=positive 30(06) 31(07) (698) -3316% 016
Handoffs & transitions S=positive 32(06) 29(0.7) (713) 5.702* 047
Supervisor/ manager expectations S5=positive 3407 3307 (929) 1020 -0.14
Management support for patient safety S=positive 26(08) 30(08) (929) -5.797% 050

Outcome scales — Hospital Survey on Patient Safety Culture (HSPSC-D)

Frequency of event reported S=positive 30000 2909 (874) 1053 -0.10
Owerall perceptions of patient safety S=positive 2907 33(08) (9209) -7.782* 054
Patient safety grade 1=positive 29(08) 26(07) (929) 7456% .39
Safety grade in the medication process 1=positive 3.0(08) 28 0.7) (831) 5.065* -0.26
Patient safety dlimate Interpretation Mean (5D) Mean (SD) (df) t-value' deghen
(T=minimum value, (nurses=543)  (physicians=369)
S=maximum value)
TWINS Patient Safety
Supervisor support for patient safety S=positive 34(08) 35(0.7) (970) -1.99%* 013
My direct supervisor openly addresses problems S=positive 3309 33000 (729) -0.865 000
concerning patient safety in our hospital
My direct supervisor focuses more on patient S=positive 2809 2801.0) (735) 0027 000
safety than a year ago
It is impaortant to my direct supervisor that our 5=positive 34(09) 35(09) (910) -1509 01
hospital pays great attention to patient safety
Hospital management openly addresses problems S=positive 27(08) 3009 (210) -4.188* 036
concerning patient safety in our hospital
Hospital management focuses more on patient S=positive 2709 2809 (910) -2758* 011
safety than a year ago
It is important to the Hospital management that 5=positive 30(1.00 32010 (784) -3698% 020
our hospital pays great attention 1o patient safety
Do you have an individual influence on how well 1=positive 32109 29(1.0) (910) 4558* 032
patient safety is implemented at the workplace
Occupational safety climate Interpretation Mean (50) Mean (SD) () t-value' dechen
(T=minimum value, (nurses=543)  (physicians=369)

S5=maximum value)
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Table 3 Descriptive statistics, results of the student's t test and effect size comparing answers by nurses and physicians (Continued)
TWINS Occupational Safety

Supervisor support for occupational safety S=positive 35(08) 34 (0.8) (910} 1050 013
My direct supenvisor openly addresses problems S=positive 32009 32(09) (910) 0869 000
concerning occupational safety in our hospital
My direct supervisor focuses mare on occupational 5=positive 28 (0.9) 27 (09) (910) 0628 0.1
safety than a year ago
It is important to my direct supervisor that our S=positive 33(09) 32010 (910) 2.299* 011
hospital pays great attention to occupational safety
Hospital management openly addresses problems S=positive 29 (0.9) 3.1 (09) (910) -3337* 022
concerning occupational safety in our hospital
Hospital management focuses more on occupational S=positive 2709 28 (09) (910) -1936 on
safety than a year ago
It is important to the Hospital management that our S=positive 29(09) 3100 (766) -2720* 021
hospital pays great attention to occupational safety
Do you have an individual influence on how well =positive 33009 330100 (910) 0893 000
occupational safety is implemented at the workplace

Occupational safety climate Interpretation Mean (5D) Mean (SD) (df) t-value' deghen

(1=minimum value, (nurses=560)  (physicians=372)

S=maximum value)
Qutcome scales - self constructed indices

Subjective assessment of specific protective measures =positive 1.8 (0.6) 1.8 (0.6) (930) -1132 000
{behaviour & regulations) related to infectious diseases

Subjective assessment of occupational safety measures =positive 1.7 (0.6) 2.0 (06) (930) -8328* 050
initiated by the employer, related to own safety

Personal perception of the frequency of occupational risks  S=positive 3.2(08) 35(07) (853) -5.608* 039

Notes: 'p-value* <05

‘Additional file 1: Revised version

We corrected the values for the scale “Social relations”.
We also discovered another minor error (concerning the
scale influence at work) and corrected the value too. The
table with the corrected values is shown below:

(Continued)
Psychasocial Interpretation Mean Mean [dff t-  deahen Feedback high=pasitive 4014207 8520 @6 06
working (0=minimum (SD) (SD) value' il
conditions wvalue, 100= (hospital  (hospital
maximum 1=573) 2=418) Social support high=pasitive 660164 654177 {858 004
value) a547
Copenhagen Pychasacial Questionnaire (COPSOQ) Soclal relations high=pasitive 554 {05 559 (x4 @89 002
) 041
Quantitathe demands high=negative 684 {137y 689{145) (989} 004
-0568 Sense of high=pasitive 7A1{48 762{152 {(:W®% 013
COMMLNITY 1949
Emational demands high=negative 651 (177} 631 (178) (989 1
1742 Qutmme sale = Copenbagen Psychosodal Questionnaire {COFSOC)
Work-privacy-conflict high=negative 622 (255) 6A0(248) (989} Q15 b satishction high=pasitive Jo4{1LY) 30117 (Mg 010
-2330% 1475
Influence at work high=pasitive 361 (191} 3EG(185 (989 045 Qutame sale - Copenbagen Bumout Inventory (CBY adaprad dient-related bumour)
i B 5L
Fatlant related burmout high=negat e B4{I74 321 (180 ¥9 007
Degree of freedom at wark high=pesitive 398 (185} 4090184 (989) 005 114
-092%6
Leadership Interpretation Mean Mean dit-  deonon
Possibilities for development high=pasitive 752(162) T43(155) (98 006 (07 1=minimum (D) (sD) value'
0896 value, 100/5= (hospital  (hospital
maximum 1=544) 2=409)
Meaning of wark high=posithe 06 (160) 7AS(177 (989} 13 value)
1918
Transformational Leadership Inventory (TU short)
Workplace commitment high=pasitive 550{188) s518(7) (B2} Qe . )
247 Transformational leadership 5=positive 32{08) 3208 {851} 00d
ar
Predictability high=pasitive 547 (170} 507 (185) (98 23
3452 G Q [COPSOQ)
Role clarity high=pasitive 743(153) T16(159) (989 017 Quality of leadership high=pasitive 527{226 S510(234) {51} 007
ke 2746 1095
Rele conflicts high=nagative 473(173) €99(189) (@8% 015 Patient safety climate Interpretation Mean Mean ANt degan
-2267"
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(Continued) (Continued)
(1=minimum (sD) (D) value' ayearago
value, (hospital  (hospital
5= 1=560) 2=414) It ks impanant ta my direct S=pasitive 33009 3200 851y 4n
maximum supervisor that our hospital pays 1252
value) great attention to occupational
safety
Hospital Survey on Patient Safety Culture (HSPSC-D)
Hospital management opanly S=pasitive 309 29(09 (951} 02
Staffing S=positive 25(a8)  26(08) @72 13 addresses problems concermning 2470%
(1965 occupational safety in our
haspital
Organizational learning S=positive 3107 3007 @72y 014
0758 Hospital managerne nt focuses S=pasitive 2709 27010 {820 Q00
mofe on accupational safety than 2
Communication openness S=positive 36(07) 3507 {872} 4 ayearage
2107 :
It Is impentant to the Hospital S=pasitive 30{10 (951 010
Feadback & communication S=positive 34 (08) 33 (09 972} 412 management that our hospital 1103
about emor 2315 paysgreat aftention to
Nonpunithve response S=positive 35(08) 32008 (843 038 occipaional sty
toemor k= Do you have an indhvidial t=pasitive 3309 3300 @51 000
Taamwork within units S=positie 1608 3306 @ 40 e fazs
1669 implemented at the workplace
Tearrwwor k across units S=positive 31 {08} 30{06) @72y {817 Occupational safety climate Interpretation Mean Mean Nt degon
120 {1=minimum value, 5= (SD} (sD) value'
Handeffs & transitions S=positive 31 {08} 30{06) {972} 417 r}:‘:lmm ?‘fs;f:;] g'fs:r;\‘
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Abstract: Background: In the healthcare sector, a comprehensive safety culture includes both patient
care-related and occupational aspects. In recent years, healthcare studies have demonstrated diverse
relationships between aspects of psychosocial working conditions, occupational, and patient safety
culture. The aim of this study was to consider and test relevant predictors for staff’s perceptions
of occupational and patient safety cultures in hospitals and whether there are shared predictors.
From two German university hospitals, 381 physicians and 567 nurses completed a questionnaire
on psychosocial working conditions, occupational, and patient safety culture. Two regression
models with predictors for occupational and patient safety culture were conceptually developed and
empirically tested. In the Occupational Safety Culture model, job satisfaction (3 = 0.26, p < 0.001),
work-privacy conflict ( = —0.19, p < 0.001), and patient-related burnout (3 = —0.20, p < 0.001)
were identified as central predictors. Important predictors in the Patient Safety Culture model were
management support for patient safety (3 = 0.24, p < 0.001), supervisor support for patient safety
(B =0.18, p < 0.001), and staffing (p =0.21, p < 0.001). The two models mainly resulted in different
predictors. However, job satisfaction and leadership seem to play an important role in both models
and can be used in the development of a comprehensive management of occupational and patient
safety culture.

Keywords: Germany; hospitals; occupational safety culture; patient safety culture; psychosocial
working conditions; regression analysis; safety culture; transformational leadership
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1. Introduction

In recent years, an increasing number of studies on safety culture have been carried out in
the healthcare sector. Safety culture can be seen as part of the organizational culture and refers to
“the product of individual and group values, attitudes, perceptions, competencies, and patterns of
behaviour that determine the commitment to, and the style and proficiency of an organization’s
health and safety management. Organizations with a positive safety culture are characterized by
communications founded on mutual trust, by shared perceptions of the importance of safety and by
confidence in the efficacy of preventive measures” [1].

The safety of healthcare workers and patients is a particular challenge, especially for hospitals.
A comprehensive view of safety culture comprises both occupational and patient safety culture. Most
studies, however, observed occupational and patient safety culture separately [for occupational safety
culture see, e.g., [2,3] and for patient safety culture, e.g., [4-9]. Recently, several studies were conducted
that included both constructs [10-14].

Previous studies on occupational and patient safety culture analysed associations between
different aspects of working conditions, organizational culture, safety culture, patient and worker
outcomes [10-13]. The research group of Hofman and Mark adapted a questionnaire for safety culture
in industrial organizations and surveyed hospital nurses in the United States [10]. They found that
safety culture predicted nurse back injuries, nurse satisfaction, and patient-related adverse events,
like medication errors, urinary tract infections, and patient satisfaction [10]. A literature review found
evidence that organizational climate influenced such nurse outcomes as, for example, less fluctuation
among nurses, burnout, and job dissatisfaction [11]. There were also some tendencies showing that
organizational climate was associated with patient outcomes, such as treatment errors and infections,
but the authors stated that the results were inconsistent [11]. A survey of 723 American nurses by
Taylor and colleagues showed that a poor safety culture was associated with injuries to both nurses and
patients [12]. In another survey of 1866 clinical staff in Scotland, Agnew and colleagues again tested
which dimensions of hospital safety climate were associated with patient and worker safety outcome
measures (self-reported behaviour, patient injury, worker injuries), and also examined the influence of
hospital climate perceptions on patient and worker-related safety outcomes [13]. In their study, Agnew
and colleagues confirmed the previous results of Hofman et al. (2006) and Taylor et al. (2012).

A recently published study examined the relationship between occupational and patient safety
culture [14]. Pousette and colleagues surveyed 1154 nurses, 886 assistant nurses, and 324 physicians in
Sweden [14]. Their findings indicated that both kinds of safety culture had a strong positive correlation
to each other. The authors concluded that integrated and coordinated interventions to improve safety
culture should focus on occupational and patient safety together [14]. In an article published in
2005, Yassi and Hancock already proposed a comprehensive approach to safety culture that takes
into account organizational factors and psychological and physical aspects of healthcare workers,
among other things [15]. The authors stated that a comprehensive approach represents the best way to
improve the healthcare workplace and as a consequence patient safety [15].

In summary, previous studies on occupational and patient safety culture in healthcare supported
the presumed associations between working conditions and occupational and patient safety cultures.
Yet, safety culture was often investigated with a special emphasis on either staff-related or patient-
related injuries. In order to develop integrated interventions to manage occupational and patient
safety culture, further research is needed on relevant predictors and their possible interrelationships.
Currently, little or no research exists identifying predictors of both types of safety culture. However,
identifying and examining similar and comprehensive predictors are important, because these
predictors can be relevant components in a concept for the comprehensive integrated management of
occupational and patient safety culture.

Therefore, we investigated the following research question in the current study: From the point of
view of nurses and physicians, which predictors (from the areas of psychosocial working conditions,
patient safety, and occupational safety) affect the occupational and patient safety culture in the hospital?
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The aim of our study was to consider and to identify potential predictors that were similar for both
kinds of safety culture and whether there are shared predictors. After choosing relevant predictors
for occupational and patient safety culture, models will be developed and tested simultaneously for
the first time. Thus, we seek contributing to existing theories on occupational and patient safety and
provide first insight in comprehensive and integrated models for occupational and patient safety
culture to be tested in future studies. In long term, such models will help to identify common drivers
for effective and resource efficient interventions in practice that serve both outcomes.

2. Materials and Methods

2.1. Study Design, Survey Instrument, and Data Collection

Between 2014 and 2017, we conducted the cross-sectional, bicentric, mixed-methods project
“Working Conditions, Safety Culture and Patient Safety in Hospitals—What predicts the Safety of
the Medication Process (WorkSafeMed)” [16]. Part of the WorkSafeMed project was a staff survey
that formed the basis of the study presented here. The staff survey was conducted between April
and July 2015, in two German university hospitals. Hospital selection was based on a convenient
sample to have an appropriate sample size large enough to perform multivariate analyses and keep
organizational characteristics as comparable as possible. We included inpatient units that treat at least
500 patients per year. We excluded intensive care and psychiatric units. In total, we collected data from
37 departments, including 73 units using a standardized paper-based questionnaire. The questionnaire
was distributed to a total of 2512 physicians and nurses. We conducted at least one oral or written
reminder one month after survey distribution.

The questionnaire included scales from common and validated instruments to measure
psychosocial working conditions, transformational leadership, patient safety culture, and added
self-constructed items to assess occupational safety culture:

- To measure psychosocial working conditions, we employed 17 scales of the German version
of the Copenhagen Psychosocial Questionnaire (COPSOQ) [17,18]. We also adapted one scale
from the Copenhagen Burnout Inventory (client-related burnout) [19] to measure patient-related
burnout, and we used the short scale on Transformational Leadership (TLI-short) to assess
transformational leadership [20,21].

- To capture different dimensions of patient safety culture, we focussed on the German version of
the Hospital Survey on Patient Safety Culture (HSPSC-D) [22], and on a newly developed set of
twin-items worded correspondingly to occupational safety culture items (TWINS Patient Safety).

- To measure different dimensions of occupational safety culture, we inserted three self-constructed
indices (good Cronbach’s alpha from 0.76 to 0.82) and a set of twin items worded analogously to
some patient safety culture items (TWINS Occupational Safety).

Prior to data collection, a pretest was carried out with 4 physicians and 8 nurses. An overview of
all scales and items of the final questionnaire is provided in Table 1.
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Table 1. Overview of scales and items of the questionnaire.

Topic Instrument Scales/Indices/Single Items Interpretation
Quantitative demands (scale, 4 items) High = negative
Emotional demands (scale, 3 items) High = negative
Work-privacy-conflict (scale, 5 items) High = negative
Influence at work (scale, 4 items) High = positive
Degree of freedom at work (scale, 4 items) High = positive
Possibilities for development (scale, 4 items) High = positive

P hiosioial COPSOQ 1 [17,18] Meaning of work (scale, 3 items) High = positive

working Workplace commitment (scale, 4 items) High = positive

conditions Predictability (scale, 2 items) High = positive
Role clarity (scale, 4 items) High = positive
Role conflicts (scale, 4 items) High = negative
Social relations (scale, 2 items) High = positive
Feedback (scale, 2 items) High = positive
Social support (scale, 4 items) High = positive
Sense of community (scale, 3 items) High = positive
Quality of leadership (scale, 4 items) High = positive
Job satisfaction (scale, 7 items) High = positive

adapted from CBI? [19]

Patient-related burnout (scale, 6 items)

High = negative

TLI short 3 [20,21] Transformational leadership (scale, 6 items) High = positive
Teamwork within units (scale, 4 items) High = positive
Staffing (scale, 4 items) High = positive
Organizational learning (scale, 3 items) High = positive
Nonpunitive response to error (scale, 3 items) High = positive
Supervisor/ manager expectations (scale, 4 items) High = positive
HSPSC-D * [22] Feedback and communication about error (scale, 3 items)  High = positive
Communication openness (scale, 3 items) High = positive
Management support for patient safety (scale, 3 items) High = positive
Teamwork across units (scale, 4 items) High = positive
Handoffs and transitions (scale, 4 items) High = positive
Frequency of event reported (scale, 3 items) High = positive
Patient safety Overall perceptions of patient safety (scale, 4 items) High = positive
dimensions Patient safety grade (single item) Low = positive
Safety grade in the medication process (single item) Low = positive
Supervisor support for patient safety (scale, 3 items) High = positive
My it ouprsior apelyaddromesprotlms | High = posive
?;egir:;; q;lq{::;v;s;); ;o)cuqeq more on patient safety than High = positive
TWINS PatntSfety ¢ Fmperint o my et sperior tat ow Bl i, e
comprning peientsicty i e hpital ingledtem) _ FIEh = positive
Ep;t;igaa;gz;:;; if;;“;eq more on patient safety High = positive
It is important to the hospital management that our
hospital pays great attention to patient safety High = positive

(single item)

Do you have an individual influence on how well patient
safety is implemented at the workplace? (single item)

Low = positive
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Table 1. Cont.

Topic Instrument Scales/Indices/Single Items Interpretation

Subjective assessment of specific protective measures
(behaviour and regulations) related to infectious Low = positive
diseases (index, 7 items)

Self-developed indices 5  Subjective assessment of occupational safety measures
initiated by the employer, related to own safety Low = positive
(index, 6 items)

Personal perception of the frequency of occupational

risks (index, 4 items) High= positive
T.Superwsnr support for occupational safety (scale, 3 High = positive
items)
My direct supervisor openly addresses problems
Occupational concerning occupational safety in our hospital High = positive
safety (single item)
dimensiors My direct supervisor focuses more on occupational . .
: ; High = positive
safety than a year ago (single item)
TWINS Occupational It is important tol my direct suEervimr that our hozlapital High = positive
Safety 3 pays great attention to occupational safety (single item)

Hospital management openly addresses problems
concerning occupational safety in our hospital High = positive
(single item)

Hospital management focuses more on occupational

safety than a year ago (single item) High = posifive

It is important to the hospital management that our
hospital pays great attention to occupational safety High = positive
(single item)

Do you have an individual influence on how well
occupational safety is implemented at the workplace? Low = positive
(single item)

1 COPSOQ scales (possible range 1-4 or 1-5), before calculating scale scores, scales were transformed into scores
ranging from () (minimum value, "do not agree at all”) to 100 points (maximum value, “fully agree”). 2 CBI scale
(possible range 1-5), before calculating scale scores, scales were transformed into scores ranging from 0 (minimum
value, “do not agree at all”) to 100 points (maximum value, “fully agree”). 3 TLI short scale (possible range 1-5).
4 HSPSC-D scales, TWINS Patient Safety single items (possible range 1-5). s Self-developed indices, TWINS
Occupational Safety single items (possible range 1-5).

2.2. Ethics and Confidentiality Issues

Ethical approval was obtained from the ethical committees at the two participating university
hospitals (reference numbers: #350/14 and #547/2014BO1). Informed consent was sought from
participants, who were informed that the study was voluntary and that they could withdraw at any
time. All data were analysed anonymously.

2.3. Statistical Analyses

Prior to data analyses, we imputed missing values in the survey data by grouping items into four
separate imputation groups. Within each imputation group, respondents with missing values of >30%
for scale items were excluded due to the limited data quality. Data for each imputation group were
imputed with NORM 2.03 software using the Expectation-Maximization-algorithm [23,24].

In this study, statistical analyses included descriptive statistics, bivariate correlations, exploratory
factor analysis, and stepwise multiple regression analysis [25]. Descriptive statistics were used to
determine mean values and standard deviations of continuous variables and scale-scores, and absolute
and percentage frequencies of categorical variables. Exploratory factor analysis was conducted to
reduce and summarize the two twin-item sets for occupational and patient safety culture into four
factors. In each case three items related to the direct supervisor formed the factors “occupational
safety-related behaviour of the direct supervisor” (factor) and “patient safety-related behaviour of

59



Results

Int. J. Environ. Res. Public Health 2018, 15,2131 6of18

the direct supervisor” (factor). Also three items were used to create the following factors related to
hospital management: “occupational safety-related behaviour of the hospital management” (factor)
and “patient safety-related behaviour of the hospital management” (factor). In addition, two scales and
two single items on patient safety culture (HSPSC-D) were combined into one factor that represents the
“perceived patient safety” by physicians and nursing staff. The five factors we developed are shown in
Table 2.

Table 2. Results of the exploratory factor analysis.

Source Single Items Constructed Factor
- My direct supervisor openly addresses problems
concerning occupational safety in our hospital
TWINS (single item) Factor "Occupational
Occupational = My direct supervisor focuses more on occupational safety-related behaviour
Safety safety than a year ago (single item) of the direct supervisor”
- Itis important to my direct supervisor that our hospital
pays great attention to occupational safety (single item)
- Hospital management openly addresses problems
concerning occupational safety in our hospital
(single item) Factor “Occupational
TWINS Hosni 1 :
. - ospital management focuses more on occupational safety-related behaviour
Occupational fetv th inele i ;
Safety safety than a year ago (single item) of the hospital
- Itis important to the hospital management that our management”
hospital pays great attention to occupational safety
(single item)
- My direct supervisor openly addresses problems
concerning patient safety in our hospital (single item) s
TWINS Patient - My direct supervisor focuses more on patient safety than Ragtor=T atlond ;
: . safety-related behaviour
Safety a year ago (single item) : S
. . . . of the direct supervisor
- Itis important to my direct supervisor that our hospital
pays great attention to patient safety (single item)
- Hospital management openly addresses problems
concerning patient safety in our hospital (single item) —
- Hospital management focuses more on patient safety Fector “Fatisnt
TWINS Patient th . . safety-related behaviour
an a year ago (single item) :
Safety e ) of the hospital
- Itis important to the hospital management that our "
. A A management
hospital pays great attention to patient safety
(single item)
- Frequency of event reported (scale, three items)
HSPSC-D [22] = Overall perceptions of patient safety (scale, four items)  Factor “Perceived patient

Patient safety grade (single item)
Safety grade in the medication process (single item)

safety”

For turther data analysis in the process, all scales and variables were orientated in the same
direction to ensure a uniform interpretation of bivariate correlations and multiple regression analysis.
Positive therefore means a favourable interpretation and negative is to be equated with an unfavourable
interpretation. Prior to the stepwise multiple regression analysis, bivariate correlations (Pearson) were
conducted to investigate the relationship between all content-relevant variables in the questionnaire
(see Supplementary Materials, Table S1). Then, two regression models were developed on a conceptual
basis, with regard to both, an Occupational Safety Culture model and a Patient Safety Culture model.
All tests were two-sided and a p-value < 0.05 was considered statistically significant. We checked the
developed models for the following parameters: Durbin-Watson test, multicollinearity, and residuals
for the evidence of bias [25]. Cluster effects were adjusted for by using Generalized Estimating
Equations (GEE) [26]. The specific type was GEE 1 with IEE (Independence Estimating Equations).
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This method is a robust approach applicable if cluster effects are nuisance parameters and not of
scientific interest, which is the case in our study. Essentially GEE 1 with IEE leaves regression parameter
estimates unchanged but corrects the standard errors for cluster effects. In multiple regression models
with variable selection the set of chosen variables might change compared to the naive analysis without
correction after application of GEE. Data were analysed using IBM Statistics SPSS for Windows, version
25 (IBM Corp., Armonk, NY, USA).

To develop the Occupational Safety Culture model, different scales wer e taken from the
questionnaire since we assumed that well-designed psychosocial working conditions and leadership
impact on perceived occupational safety culture. Therefore, we used the following scales, factors
and single items from the areas of general psychosocial working conditions (stress, according strain,
leadership), and occupational safety dimensions as independent variables (predictors):

- Stress: “quantitative demands” (COPSOQ), “emotional demands” (COPSOQ), “work-privacy-
conflict” (COPSOQ),

- Strain: “job satisfaction” (COPSOQ) and “patient-related burnout” (adapted from CBI),

- Leadership focusing on a specific leadership style: “transformational leadership” (TLI-short),

- Leadership with regard to occupational safety: “supervisor support for occupational safety”
(TWINS Occupational Safety), “occupational safety-related behaviour of the direct supervisor”
(factor—TWINS Occupational Safety), “occupational safety-related behaviour of the hospital
management” (factor—TWINS Occupational Safety), and

- Occupational safety dimension: “individual influence on how well occupational safety is
implemented at the workplace” (single item—TWINS Occupational Safety).

The self-developed index “personal perception of the frequency of occupational risks” (see Table 1)
represented the dependent variable, as we considered it a good indicator of perceived occupational
safety culture.

The Patient Safety Culture model was developed analogously to the Occupational Safety Culture
model. As for the Occupational Safety Culture model we presumed that well-designed psychosocial
working conditions and leadership impact on perceived patient safety culture. However, the rather
unspecific COPSOQ scales were not integrated into the Patient Safety Culture model, with the exception
of the scale job satisfaction. Instead, HSPSC-D scales with similar contents as the respective COPSOQ
scales but with a specific reference to patient safety were included in the model. We also used
the following scales as independent variables (predictors) from the areas of psychosocial working
conditions (strain, leadership), and patient safety dimensions:

- Strain: “job satisfaction” (COPSOQ), “patient-related burnout” (adapted from CBI),

- Leadership focusing on a specific leadership style: “transformational leadership” (TLI short),

- Leadership with regard to patient safety: “management support for patient safety” (HSPSC-D),
“supervisor support for patient safety” (TWINS Patient Safety), “patient safety-related behaviour
of the direct supervisor” (factor—TWINS Patient Safety), “patient safety-related behaviour of the
hospital management” (factor—TWINS Patient Safety),

- Patient safety dimensions: “staffing” (HSPSC-D), “feedback and communication about error”

(HSPSC-D), “organizational learning” (HSPSC-D), “handoffs and transitions” (HSPSC-D), and

“individual influence on how well patient safety is implemented at the workplace” (single

item—TWINS Patient Safety)

The factor “perceived patient safety” (see Table 2) represented the dependent variable.
3. Results

3.1. Descriptive Results

Out of 2512 distributed questionnaires, 995 (39.6%) were completed and returned. The characteristics
of the sample are summarized in Table 3. In particular, the following socio-demographic characteristics
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were requested: profession, gender, age, supervisor function, and professional experience in years.
Overall, there were more nurses than doctors in our sample. The mean age of the participants was
37.67 years (SD = 10.69), and the average professional experience was 13.49 years (SD = 10.91) (see
Table 3).

Table 3. Demographic characteristics of study respondents.

Characteristic Responders
k) % &
Profession
Nurse 567 57.0%
Physician 381 38.3%
Others 19 1.9%
Missing 28 2.8%
Gender
Male 291 29.2%
Female 656 65.9%
Missing 48 4.8%
Age, mean (SD) years 37.67 (10.69)
Missing 90
Supervisor function
Yes 195 19.6%
No 759 76.3%
Missing 41 4.1%
Professional experience, mean (SD) years 13.49 (10.91)
Missing 61

1 Percentages do not sum up to 100% due to rounding,.

3.2, Occupational Safety Culture Model

3.2.1. The Association between Psychosocial Working Conditions, Occupational Safety Dimensions,
and Occupational Safety Culture

As shown in Table 4, there were significant associations between all independent variables and the
dependent variable. Significant negative associations between our indicator for perceived occupational
safety culture and independent variables were found for “quantitative demands” (r = —0.25, p = 0.000),
“emotional demands” (r = —0.23, p = 0.000), “work-privacy conflict” (r = —0.33, p = 0.000), and
“patient-related burnout” (r = —0.35, p = 0.000). We can therefore state that increasing values for
these parameters were accompanied by a lower rating of the perceived occupational safety culture.
Significant positive associations were found for “job satisfaction” (r = 0.40, p = 0.000), “transformational
leadership” (r = 0.21, p = 0.000), “supervisor support for occupational safety” (r = 0.23, p = 0.000),
“occupational safety-related behaviour of the direct supervisor” (r = 0.20, p = 0.000), “occupational
safety-related behaviour of the hospital management” (r = 0.24, p = 0.000), and the “individual influence
on how well occupational safety is implemented at the workplace” (r = 0.21, p = 0.000).

3.2.2. The Independent Variables Influencing Occupational Safety Culture

A stepwise multiple regression analysis was then carried out to identify relevant predictors
for the perceived occupational safety culture (see Table 5). The following significant predictors
prevailed: “job satisfaction” (f = 0.26, p < 0.001), “patient-related burnout” (p = —0.20, p < 0.001), and
“work-privacy-conflict” (f = —0.19, p < 0.001), and “individual influence on how well occupational
safety is implemented at the workplace” (B = 0.08, p < 0.01). Overall, the Occupational Safety Culture
model achieved an explained variance of 0.27 RZ.
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Table 4. Occupational Safety Culture model—correlations of independent variables and the outcome
“personal perception of the frequency of occupational risks”.

Independent Variables (Scales and Factors) Dependent Variable 1 (Index)

Pearson correlation  Sig(. (2-tailed) N

COPSOQ—Psychosocial working conditions

Quantitative demands (scale) —0.25* 0.000 970
Emotional demands (scale) —023 % 0.000 970
Work-privacy-conflict (scale) —0.33 #* 0.000 970
Job satisfaction (scale) 0.40 ** 0.000 970

CBI—Patient-related burnout

Patient-related burnout (scale) —0.35* 0.000 970

TLI short—Transformational leadership
Transformational leadership (scale) 0.21* 0.000 940
TWINS Occupational Safety—Occupational Safety Culture

Supervisor support for occupational safety (scale) 0.23** 0.000 940
Occupational safety—reléted behaviour of the direct 0.20 ** 0.000 940
supervisor (factor)
Occupational safety-related behaviour of the hospital 0.24 ** 0.000 040
management (factor)
Individual influence on how well occupational safety is 0.21 ** 0.000 940

implemented at the workplace (single item)

! Dependent variable: personal perception of the frequency of occupational risks (index). ** Correlation is significant
at the 0.01 level (two-tailed).

Table 5. Occupational Safety Culture model—stepwise linear regression analysis adjusted for
cluster effects.

Variable Group Variables B SE 5] Chi—Square p
Constant 3.01 0.21 197.056 0.000
Job satisfaction (scale) 002  0.00 0.26 54981 0.000
Psychosocial - -
working conditions Work—privacy conflict (scale) -0.01 000 -0.19 33513 0.000
Patient-related burnout (scale) -0.01 000 -020 37.331 0.000
Occuational Individual influence on how well
i occupational safety is implemented 006  0.02  0.08 7.830 0.005
Safety Culture

at the workplace (single item)

N=921,R?=0.27, Adj. R? =0.27. Dependent variable: personal perception of the frequency of occupational risks
(index); Adjustment for cluster effects via Generalized Estimating Equations (GEE).

3.3. Patient Safety Cultire Model

3.3.1. The Association between Psychosocial Working Conditions, Patient Safety Dimensions, and
Patient Safety Culture

As shown in Table 6, we found one significant negative association between “perceived patient
safety” and “patient-related burnout” (r = —0.30, p = 0.000). Only significant positive associations were
found for all other variables. The highest positive correlations were found for the following variables:
“management support for patient safety” (r = 0.66, p = 0.000), “organizational learning” (r = 0.60,
p = 0.000), “supervisor support for patient safety” (r = 0.57, p = 0.000), “feedback and communication
about error” (r = 0.55, p = 0.000), “patient safety-related behaviour of the hospital management”
(r=0.55, p = 0.000), “staffing” (r = 0.52, p = 0.000), and “job satisfaction” (r = 0.54, p = 0.000).
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Table 6. Patient Safety Culture model—Correlations of independent variables and the outcome
"perceived patient safety”.

Independent Variables (Scales and Factors) 1 Dependent Variable (Factor)

Pearson correlation Sig. (2-tailed) N

COPSOQ—Psychosocial working conditions
Job satistaction (scale) 0.54 ** 0.000 971

CBI—Patient-related burnout
Patient-related burnout (scale) —0.30 * 0.000 971

TLI short—Transformational leadership

Transformational leadership (scale) 039 0.000 949

HSPSC-D and TWINS Patient Safety—Patient
Safety Culture

Staffing (scale) (.52 #* 0.000 974

Management support for patient safety (scale) 0.66 ** 0.000 974

Organizational learning (scale) 0.60** 0.000 974

Feedback and communication about error (scale) 0:55:#% 0.000 974

Handoffs and transitions (scale) 0.44 ** 0.000 974

Supervisor support for patient safety (scale) 0.57%* 0.000 949

Patient safety—relateFl behaviour of the direct 0.45 ** 0.000 949

supervisor (factor)
Patient safety-related behaviour of the hospital 0.55 ** 0.000 949
management (factor)
Individual influence on how well patient safety is 0.46 * 0.000 949

implemented at the workplace (single item)

1 Dependent variable (factor): perceived patient safety (factor). ** Correlation is significant at the 0.01 level
(two-tailed).

3.3.2. The Independent Variables Influencing Patient Safety Culture

The stepwise multiple regression analysis revealed the following significant predictors for the
dependent variable “perceived patient safety”: “management support for patient safety” (§ = 0.24,
p < 0.001), “staffing” (p = 0.21, p < 0.001), “supervisor support for patient safety” (p = 0.18, p <
0.001), “organizational learning” (f = 0.14, p < 0.001), “feedback and communication about error”
(p = 0.14, p < 0.001), “individual influence on how well patient safety is implemented at the workplace”
(B =0.13, p < 0.001), "handoffs and transitions” (f = 0.12, p < 0.001), “patient safety-related behaviour
of the direct supervisor” (3 = —0.08, p < 0.01), and “job satisfaction” (B = 0.06, p < 0.05) (see Table 7).
Particularly relevant predictors were “management support for patient safety,” “supervisor support
for patient safety,” and “staffing”. Overall, the Patient Safety Culture model achieved an explained

variance of 0.64 R2.
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Table 7. Patient Safety Culture model—stepwise linear regression analysis adjusted for cluster effects.

Vasiable Group Variables B SE B Chi-Square P
Constant —4.03 0.24 275.8 0.000
Eeyckosaial Job satisfaction (scale) 001 0002  0.06 494 0.026
working conditions

Management support for patient 028 003 024 791 0.000

safety (scale)
Supervisor support for patient 024 005 018 275 0.000

safety (scale)
Staffing (scale) 027 0.03 0.21 95.7 0.000
Estien: Safely Organizational learning (scale) 021  0.04  0.14 23.0 0.000

Culture
Feedback and communication 016 003 014 204 0.000
about error (scale)
Individual influence on how well
patient safety is implemented at 013 002 013 29.8 0.000
the workplace (single item)

Handoffs and transitions (scale) 018 004 012 19.2 0.000
Patient safety-related behaviour of 008 003 —008 6.64 0.010

the direct supervisor (factor)

N =945, R? = 0.65, Adj. R? =0.64. Dependent variable (factor): perceived patient safety (factor), Adjustment for
cluster effects via Generalized Estimating Equations (GEE).

3.4. Comparison of the Shared Predictors Used in the Occupational Safety Culture model and in the Patient
Safety Culture Model

In another comparison using the previous bivariate correlation analysis, the following
independent variables were contrasted: “job satisfaction” (COPSOQ), “patient-related burnout”
(adapted from CBI), and “transformational leadership” (TLI short). We also reviewed and compared
the bivariate correlations to the TWINS on Occupational and Patient Safety Culture. The comparison
demonstrated that the correlations of the independent variables to our dependent variable for Patient
Safety Culture performed better than the correlations of the independent variables to the dependent
variable for Occupational Safety Culture (see Table 8).

An additional correlation analysis (Pearson) performed between the dependent variable for
Occupational Safety Culture (”personal perception of the frequency of occupational risks”) and the
dependent variable for Patient Safety Culture (“perceived patient safety”) revealed a significant
positive association (r = 0.352, p = 0.000). The correlation coefficient corresponded to a medium effect.

Table 8. Correlations of independent variables used in both models.

Associations between Independent Variables Associations between Independent Variables
and the Dependent Variable ! for Occupational and the Dependent Variable 2 for Patient
Safety Culture Safety Culture
Pearson = i Pearson Sig,.
Correlation Sig. @-Tailed) N Correlation (2-Tailed) N
COPSOQ Job satisfaction (scale)
0.40 ** 0.000 970 0.54 ** 0.000 971
Adapted from Patient-related burnout (scale)
CBI
—0.35* 0.000 970 —0.30** 0.000 971
TLI short Transformational leadership (scale)
0.21 ** 0.000 940 0.39 ** 0.000 949
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Associations between Independent Variables
and the Dependent Variable ! for Occupational
Safety Culture

Associations between Independent Variables
and the Dependent Variable 2 for Patient
Safety Culture

Supervisor support for occupational safety (scale)

Supervisor support for patient safety (scale)

0.23** 0.000 940

0.57 ** 0.000 949

Occupational safety-related behaviour of the direct
supervisor (factor)

Patient safety-related behaviour of the direct
supervisor (factor)

TWINS
Occupational 0.20 ** 0.000 940 045 ** 0.000 949
Safety \’eri?us Occupational safety-related behaviour of the Patient safety-related behaviour of the hospital
Tw—l];ﬂsf Pt;nent hospital management (factor) management (factor)
e

0.24 % 0.000 940

0.55 ** 0.000 949

Individual influence on how well occupational
safety is implemented at the workplace (single item)

Individual influence on how well patient safety
is implemented at the workplace (single item)

0.21 ** 0.000 940

0.46 ** 0.000 949

1 Dependent variable: personal perception of the frequency of occupational risks (index). 2 Dependent variable:
perceived patient safety (factor). ** Correlation is significant at the 0.01 level (two-tailed).

4. Discussion

In this study, we investigated potential predictors as similar as possible in the field of psychosocial
working conditions, occupational and patient safety culture. Based on the selected predictors, models
for occupational and patient safety culture were developed and tested simultaneously for the first
time. Identifying and examining similar and comprehensive predictors is important, because these
predictors can be used in the ongoing discussion for developing a comprehensive and integrated
management of occupational and patient safety culture. Our results allow first insight for identifying
common drivers—e.g., the concept of common education and training addressing both, occupational
and patient safety culture in health care—to support effective and resource efficient interventions that
serve both outcomes.

4.1. Occupational Safety Culture Model

In the correlation analyses, we discovered negative associations between demands,
work-privacy-conflict, patient-related burnout, and our dependent variable to depict perceived
occupational safety culture (“Personal perception of the frequency of occupational risks”). Based on
these finding, we can conclude that more stressful psychosocial working conditions, such as high
demands and increased risk for burnout, go hand in hand with a lower perception of occupational
safety culture. Unfortunately, there are few studies in the healthcare sector that have investigated
these links between demands, work-privacy conflict, patient-related burnout, and occupational safety
culture. A previous study with 250 nurses investigated the relationship between occupational burnout
and safety climate in the workplace [3]. They found a significant negative correlation between safety
climate and all dimensions of occupational burnout. As a consequence, a higher occupational burnout
implied a lower level of safety climate, and nurses with no or lower stress had a better perception of
safety climate [3].

In our correlation analyses, positive associations were found for “job satisfaction”, “transformational
leadership”, “supervisor support for occupational safety”, “occupational safety-related behaviour
of the direct supervisor”, “occupational safety-related behaviour of the hospital management”, and
the “individual influence on how well occupational safety is implemented at the workplace”. Thus,
job satisfaction as a variable for strain and positively experienced leadership style and behaviour
seem to contribute to a favourable occupational safety culture. Zarei and colleagues also found that
nurses with higher job satisfaction and higher job interest had a better perception of safety climate in
the workplace [3]. Another study investigated the link between leadership and safety outcomes in
hospitals and conducted a survey with 600 nurses [27]. This study showed the positive association
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of resonant leadership and interactional justice on relationships, quality of work environment, and
specific outcomes of safety climate, e.g., decreased reported medication errors, intentions to leave, and
emotional exhaustion [27].

In our tested Occupational Safety Culture model, “job satisfaction,
and “patient-related burnout” were identified as central predictors of “perceived occupational safety
culture.” Surprisingly, transformational leadership and the other scales of leadership with regard to
occupational safety are not relevantin the model. A possible explanation for this result might be that
the variable “job satisfaction” in the single items partly includes some attitudes to leadership as an
indirect question. This could be the reason why other scales for leadership do not play a role in the
model. Based on the identified predictors in the model, the promotion of high job satisfaction and the
reduction of psychosocial strain and stress such as patient-related burnout and work-privacy conflict
could contribute to an improved occupational safety culture. Hospital work is currently characterized
by high demands in the field of psychosocial working conditions, especially in Germany. There is an
increasing number of patients with multimorbidity and need for care. At the same time, there is a high
shortage of nurses and physicians in the health care system. This could lead to high demands and
stress for nurses and physicians. In our opinion, this development can also impede or even hinder the
implementation and improvement of an occupational safety culture.

In summary, our investigated predictors in the Occupational Safety Culture model explained
only 27% of the variance. Due to this rather low model quality, we assume that the occupational
safety culture was insufficiently captured in our questionnaire and that essential predictors are still
missing in the model. Flin already proposed a model with important elements for occupational safety
culture in healthcare [28]. Elements in the model were derived from research in industrial settings
and based on organisational aspects (e.g., perceptions of management and supervisor, prioritisation of
safety), motivational aspects (e.g., expectations regarding outcomes for particular behaviours), unsafe
behaviours (e.g., not taking precautions, rule breaking, risk taking, not speaking up, not reporting
incidents/near misses), and errors (e.g., worker injury) [28]. Our questionnaire focussed mainly on
organisational aspects with the perceptions of management and supervisors regarding safety issues. So,
in future studies, our questionnaire should be augmented to question and analyse more motivational
aspects, unsafe behaviours, and specific worker injuries in the hospital setting.

"o

work-privacy conflict,”

4.2. Patient Safety Culture Model

In our correlation analysis, we found one significant negative association between “perceived
patient safety” and “patient-related burnout.” Similar to the Occupational Safety Culture model,
patient-related burnout as indicator for psychosocial strain also seemed to be accompanied by a lower
perception of patient safety culture. However, our study only covered one dimension of burnout.
Therefore, this result can only be compared with other studies to a very limited extent. The negative
relationship between burnout and a lower perception of patient safety culture has been confirmed in
other studies e.g., [29-33]. In 2008, Halbesleben and colleagues questioned 148 nurses and showed
an association between burnout and the perception of a lower patient safety culture and an unsafe
environment [29]. Alves and colleagues conducted a correlation study with 267 nurses and found
that a lower level of emotional exhaustion was accompanied by a more positive perception of the
patient safety climate [30,31]. Profit et al. investigated the relationship between burnout and patient
safety culture in neonatal intensive care units [32]. They questioned 2073 nurses, nurse practitioners,
respiratory care providers, and physicians. As a result, neonatal intensive care units with more
burnout had a lower teamwork climate and a lower patient safety climate [32]. Vifladt and colleagues
also conducted a study in intensive care units with 143 nurses and confirmed the previous results.
A favourable safety culture was therefore associated with the absence of burnout [33].

Only significant positive associations were found for all other variables in the correlation
analyses. Positive correlations were found for “management support for patient safety,” “supervisor
support for patient safety,” and “patient safety-related behaviour of the hospital management.” This
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shows the importance of leadership for a patient safety culture. Positive correlations were also
staffing”, and
“job satisfaction.” Alves and colleagues were also able to confirm the positive correlation between
better work environment, higher job satisfaction and a more positive judgment of the patient safety
climate [30,31].

In the tested Patient Safety Culture model the following predictors prevailed:

o

evident in “organizational learning,” “feedback and communication about error,

- predictors about work-related psychosocial strain (job satisfaction),

- predictors about leadership with regard to patient safety, e.g., management support for patient
safety (scale), supervisor support for patient safety (scale), patient safety-related behaviour of the
direct supervisor (factor),

- predictors about patient safety dimensions, e.g., staffing (scale), feedback and communication
about error (scale), organizational learning (scale), handoffs and transitions (scale), and individual
influence on how well patient safety is implemented at the workplace (single item).

Studies to date confirm these results in part, and reveal the importance of certain scales for
patient safety culture. For example Alves and colleagues found that the job satisfaction variable was
predictive of safety climate [31]. In our study, the impact of the scale job satistaction on our dependent
variable, perceived patient safety, was very low. This may be because the job satisfaction scale from the
COPSOQ questionnaire is already better represented in other HSPSC scales with a specific emphasis
on patient safety (e.g., support for patient safety, staffing, organizational learning and, feedback and
communication about error).

A recently conducted review examined the relationship between nurse working conditions and
patient outcomes, and reported the association between staffing, resource adequacy, and patient
outcomes [34]. Aiken and colleagues conducted the well-known RN4CAST study. As part of their
study, they demonstrated the relationship between an increase in workload and the likelihood of
hospital mortality in different European countries [35]. The results imply that nurse staffing cuts might
adversely affect patient outcomes [35]. Schubert and colleagues explored the relationship between
rationing of nursing care and inpatient mortality in Swiss hospitals [36]. The results of the study
revealed that patients treated in hospitals with an increased rationing level and a high patient-to-nurse
ratio had a higher risk of mortality [36].

To improve the perceived patient safety culture for nurses and physicians, the following measures
can be derived from the tested predictors. Managers and direct supervisors play a pivotal role and
should be supported in implementing a patient safety culture. In addition, dealing with errors, open
communication, and feedback can contribute to improving patient safety culture. The results imply
that adequate staffing and other factors, such as organisational learning, have a high influence on
how patient safety culture is experienced by both nurses and physicians. The chosen predictors in the
model explained 64% of the variance. In general, the Patient Safety Culture model demonstrated a
high and satisfying model quality.

4.3. Summary and Implications for a Comprehensive Integrated Management of Occupational and Patient
Safety Culture

We identified and tested different potential predictors in the area of psychosocial working
conditions, occupational, and patient safety with an impact on perceived occupational and patient
safety culture. The initial correlation analyses revealed that job satisfaction and leadership were
associated with higher and patient-related burnout with a lower occupational and patient safety
culture. The Patient Safety Culture model showed a high and satisfactory quality in contrast to
the Occupational Safety Culture model. General job satisfaction was the only significant predictor
in both tested models, but the impact in the Patient Safety Culture model was comparably very
low. Leadership (support and role model function) was also identified as an important indirect
(occupational safety culture—modifying job satisfaction) or direct (patient safety culture) predictor
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in both models. In summary, job satisfaction and leadership seem to play a crucial role and should
therefore be considered in a comprehensive integrated management of both, occupational and patient
safety culture. However, further studies are needed to confirm our results.

4.4, Strengths and Limitations

For the first time, an attempt was made to develop models for occupational and patient safety
culture simultaneously and to present interrelationships. The two models were developed in such a
way that each model is as broad as possible in content but still empirically verifiable. By looking at
two kinds of safety culture in parallel, a deeper understanding of overarching and specifically relevant
predictors can be achieved. For professional practice, this means that communication on these topics
and intervention approaches can benefit more specifically from synergies and specific influencing
factors can also be taken into account.

There were also some limitations in our study. First, the survey was conducted at one point in
time at two university hospitals in Germany. So—despite the rather good response rate of 39.6%—the
results were neither representative for other university hospitals nor all hospitals in Germany. Thus,
the generalizability for other healthcare contexts (type of hospital, healthcare sector, country) is
unknown and need to be considered in further studies. In addition, the results were based on
self-reports with highly subjective judgements in the survey data.

Second, we pursued a highly theoretical and explorative approach with a cross sectional design
while developing the two models, so we cannot discuss causality. Even so, for drawing causal
conclusions, further research is required to study the nature of these relationships using longitudinal
studies. Moreovet, we chose stepwise regression analyses to test our models. Even, this method is
acceptable for exploratory model building [25], in future research different types of variable inclusion
should be considered for further developments of these models [37]. Nonetheless, our data allow a
first insight in comprehensive models for occupational and patient safety culture and point towards
common predictors, providing an important base for future research.

Third, the two professional groups were analysed together in the regression analysis. In the
future, it may be worthwhile to develop models separately according to each professional group.
These models could be used to derive occupational group-specific interventions and improvements.

Fourth, variables of the two models were measured with different constructs, as no differentiated
measure exists for occupational and patient safety so far. While patient safety culture was measured
with the specific and established HSPSC-D, which also assesses the perception of some working
conditions (e.g., staffing) in relation to patient safety, no such specific measure in relation to
occupational safety was available. Instead, psychosocial working conditions were measured with
the more generic COPSOQ-questionnaire. Hence, the analyses of the possible impact of working
conditions with regard to occupational and patient safety culture resulted in different models: in the
Patient Safety Culture model, several constructs from the more generic measure were excluded, but
from variables from the more specific measure were retained. However, the results show, that basic
assumptions (e.g., for Transformational leadership and Job satisfaction) remain relevant. In future
research the development of more differentiated measures on working conditions with regard to
occupational and patient safety should be considered for improving our models. Moreover, as we
focussed solely on transformational leadership, other leadership styles, such as transactional leadership,
relationship-based approaches or laissez faire might be worth to consider.

Finally, another limitation lies in the Occupational Safety Culture model. Essential predictors
seemed to be missing in this model; we achieved a rather low model quality. The additional comparison
of some independent variables used in both models revealed for example that the correlation analyses
for the dependent variable for patient safety (“perceived patient safety”) performed better than the
correlation analyses for the dependent variable for occupational safety (“personal perception of the
frequency of occupational risks”). We also found only a medium-strong association between the
dependent variables for the two models. In principle, there are two possible interpretations of our
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findings: (1) Both concepts, occupational and patient safety culture are only moderately related to each
other and thus do not share common predictors. However, due to the overall limited predictability
of occupational safety culture we favor a different interpretation: (2) The operationalization of
occupational safety culture has not been successful, and by improving the measurement of this concept,
we would find stronger correlations of the two concepts and a larger number of shared predictors.

5. Conclusions

In our study we found a good predictability of patient safety, but not of occupational safety
using established and novel predictors. Moreover, we only found a limited number of shared
predictors of both concepts. However, the identified predictors (job satisfaction and leadership)
might be useful for the ongoing discussion and later development of a concept for the comprehensive
integrated management of occupational and patient safety culture. Additionally, we hypothesize that
operationalization of occupational safety has to be improved. Further studies should focus not only on
safety culture, but also on outcomes relevant to patients and staff, like specific indicators for safety [38].
These studies should also analyse which predictors are relevant for perceived occupational safety
culture in the hospital setting. Answering these questions can support the integrated management of
occupational and patient safety culture, and the further holistic development of a safety culture in the
hospital setting.

Supplementary Materials: The following table is available online at http:/ /www.mdpi.com/1660-4601/15/10/
2131/s1, Table S1: Additional correlations of independent variables (COPSOQ, adapted CBI, TLI short, TWINS)
with the two dependent variables.
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Abstract

Background: In 2015, the WorkSafeMed study assessed, amongst others, perceived psychosocial working
conditions in nurses {n =567) and physicians (n = 381) from two German university hospitals using scales from the
German standard version of the COPSOQ (Copenhagen Psychosocial Questionnaire). This standard version is based
on the international COPSOQ | and II. Since 2017, a further developed version of the German COPSOQ (G-COPSOQ
Il has been available and data from this version are stored in the German COPSOQ database. The aim of the
present study was to compare scales depicting perceived psychosocial workloads and strain in hospital staff from
the WorkSafeMed study with reference data (hospital care nurses, general hospital physicians, reference values
across all occupations) from the German COPSOQ database (2012-2017). As preliminary work, we explored whether
a conversion of COPSOQ scales based on data from the WorkSafeMed study to the G-COPSOQ Il scales was possible,

Methods: We applied a multistep approach for conversion. First, we compared 17 COPSOQ scales used in the
WorkSafeMed study with the corresponding scales from the G-COPSQQ Il according to cantent and then decided if a
conversion was appropriate. If possible, we converted WorkSafeMed scales - the converted scales comprised the same
content and number of itemns as in G-COPSOQ Ill. An explorative statistical analysis for each original and converted
WorkSafeMed scale followed detecting possible statistical and relevant differences between the scales. We then
compared converted WorkSafeMed scales with reference data from the German COPSOQ database.
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Results: Based on the comparison undertaken according to content, a conversion was possible for 16 scales. Using the
data from the WorkSafeMed study, the statistical analysis showed only differences between original and converted
COPSOQ scales ‘control over working time” (mean 40.2 vs. 51.8, dconen = 0.56) and “social relations” (mean 55.6 vs. 41.8,
dconen =—0.55). Comparing converted WorkSafeMed scales with reference data revealed higher values for “gquantitative
demands”, ‘work-privacy-conflict”, and ‘job satisfaction” in the WorkSafeMed sample.

Conclusions: The conversion of WaorkSafeMed scales was appropriate, allowed a comparison with three reference
values in the German COPSOQ database and revealed some implications for improving psychosocial working
conditions of nurses and physicians in university hospitals in Germany.

Keywords: Psychosocial working conditions, Hospitals, Copenhagen psychosocial questionnaire, Physicians, Nurses,
Explorative statistical analysis, COPSOQ database, Reference data

Background
The Copenhagen Psychosocial Questionnaire (COP-
SOQ) is a well-known and widely accepted instrument
for measuring psychosocial working conditions in differ-
ent professional branches. COPSOQ [ was originally de-
veloped in Denmark in 1997, capturing a broad range of
psychosocial working conditions [1]. According to the
authors, the questionnaire should fulfil the following cri-
“...theory-based, but not attached to one specific
theory..., ...consist of dimensions related to different
levels of analysis (organization, department, job, person-
work interface, and individual), ...include dimensions re-
lated to work tasks, the organization of work, interper-
sonal relations, cooperation and leadership, ...cover
potential work stressors, as well as resources such as
support, feedback, commitment, and good health, ...
should be comprehensive..., ...should be generic, mean-
ing that it should be applicable in all sectors of the labor
market...,, the medium-length and short versions should
be “user friendly” with regard to work environment pro-
fessionals and respondents (employees)” [1]. In 2004/
2005, a validation study took place in Denmark to de-
velop the second version of the Copenhagen Psycho-
social Questionnaire (COPSOQ II) [2]. Since 2013, an
international study has been carried out by researchers
of the COPSOQ network (www.copsog-network.org) to
develop the third version of the Copenhagen Psycho-
social Questionnaire (COPSOQ III) [3]. This study con-
tained in total 23.361 data records and more than 10.000
data records from Germany. The authors demonstrated
within their study on the basis of the core items a com-
parable reliability of COPSOQ II and COPSOQ III. The
developed COPSOQ III questionnaire contains new oc-
cupational health topics and intends to ensure inter-
national comparability [3]. Meanwhile, there are several
validation studies on COPSOQ II and COPSOQ III from
different countries that report satisfying values for reli-
ability and validity [3-8].

In Germany, a first standard version of the COPSOQ
questionnaire based on COPSOQ [ was established and

teria:

tested in 2004 in a sample of 2561 employees [4]. As
part of the validation study, a shortened version of the
instrument was developed to have a suitable instrument
for assessing psychosocial working conditions [9, 10].
This shortened version (2005) included 87 items and 25
aspects and has found widespread use as a paper and
pencil questionnaire and as an online tool [10]. In 2011,
new occupational health topics from the international
COPSOQ II were included into the questionnaire, such
as social capital, trust, and justice. Until 2017, the Ger-
man standard version based on COPSOQ [ and II was
continuously further developed and completed. In 2017,
the new German standard version based on COPSOQ
Il was made available. This German standard version
based on COPSOQ III comprises 85 items and 26 as-
pects, and the psychometric validation of the question-
naire has recently been carried out [11]. To ease
understanding, the following abbreviations for the differ-
ent versions of the German COPSOQ standard version
will be used throughout the rest of the article: G-
COPSOQ [ is the German standard version after the val-
idation study based on COPSOQ L G-COPSOQ Il is the
second German standard version based on COPSOQ [
and II; G-COPSOQ III is the German standard version
based on COPSOQ III.

In most cases, G-COPSOQ III utilizes the same items
as in G-COPSOQ 1I, meaning there are only small dif-
ferences in content between the scales used in both ver-
sions. There are mainly differences regarding the
number of items. Table 1 shows an overview of the
scales and number of items used in both versions.

In addition to the continuous development of the Ger-
man COPSOQ questionnaire, new data were added to a
steadily growing German COPSOQ database to enable
the development of job-specific profiles of psychosocial
factors at work [10]. Thus, institutions can compare
their results with results from other jobs and with their
job-specific reference values in the COPSOQ database
[10]. In 2020, the COPSOQ database contains more than
400.000 reference values from various occupational
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groups (e.g. manufacturers, technicians, teachers, social
workers, waste management...) [10, 12]. As staff surveys
using the COPSOQ are voluntary for companies and in-
stitutions, the COPSOQ database is not representative.
This means that for some professions there is a high
number of reference values, while other professions are
not well represented. On top it has to be borne in mind,
that in Germany staff surveys using the COPSOQ are
often performed within the so-called psychosocial risk
assessment i.e. as an occupational health and safety ac-
tivity [13] and not within a study. For the hospital sector
there exist currently a sufficient number of reference
values for both nurses (> than 8000 cases) and physi-
cians (> than 2000 cases) to perform comparisons. Yet,
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the values are not classified according to the type or size
of hospital (e.g. university hospital, general hospital).
Since 2017, the previous comparative dataset from sur-
veys with G-COPSOQ [ and II was transformed to the
content of G-COPSOQ III, and only information fitting
to or data assessed with this version (G-COPSOQ I1I)
are now stored in the German COPSOQ database.
Therefore, only scales and single items based on this
version can be compared in the current COPSOQ data-
base, whereas comparative data for studies using scales
from G-COPSOQ II are no longer available. In general,
it is important for further studies to find a way for the
comparisons of results gathered with different versions
of a questionnaire. One study compare COPSOQ I and

Table 1 Scales and number of items used in G-COPSOQ Il and G-COPSOQ Il

Scales G-COPSOQ I G-COPSOQ I
N items N iterns
Domain: Demands
Quantitative dernands 4 items 3 fterns
Emotional demands 3 iterns 2 fterns
Demands for hiding emotions 2 items 2 items
Work-privacy-conflict 5 items 2 items
Domain: Influence and development
Influence at work 4 items 3 items
Degree of freedom at work / control over working time 4 items 2 items
Possibilities for development 4 items 3 items
Meaning of work 3 items 2 items
Workplace commitment 4 items 2 items
Domain: Interpersonal relations and leadership
Predictability 2 items 2 items
Role clarity 4 items 3 items
Role conflicts 4 items 3 items
Quality of leadership 4 items 4 items
Social support 4 items 4 items
Feedback 2 items 2 items
Social relations 2 items Single item
Sense of community 3 items 2 items
Bullying Single item Single item
Trust & Justice 4 items 4 items
Further parameters
Insecurity over employment 4 items 4 items
Domain: Strain (effects, outcomes)
Intention to leave Single item Single item
Job satisfaction 7 items 6 items
General health Single item Single item
Burnout (CBI) & itemns 3 items
COvercommitment 3 items Single item
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COPSOQ II regarding the influence of psychosocial fac-
tors on a specific health outcome (need for recovery)
[14]. But there are currently no studies that compare
and convert scales from different versions of the COP-
SOQ questionnaire. Since the COPSOQ questionnaire is
commonly used in Germany in both, science and occu-
pational health and safety activities, and enables the con-
tinued comparison of results from studies that used the
G-COPSOQ 1II questionnaire with data from the COP-
SOQ database, to us the question arose whether scales
from G-COPSOQ II can be converted to scales from G-
COPSOQ 1IL.

Methods

Aim of the study

Our interest in this methodological question originates
from the WorkSafeMed study as we wanted to compare
scales depicting perceived psychosocial workloads and
strain in hospital staff from this study in two university
hospitals performed in 2015 with reference data (hos-
pital care nurses, general hospital physicians as well as
the reference value across all occupations) from the Ger-
man COPSOQ database (2012-2017). The comparison
with reference data can be used to derive some implica-
tions for improving psychosocial working conditions for
nurses and physicians in university hospitals in
Germany.

As the WorkSafeMed study used the G-COPSOQ I
questionnaire and not the G-COPSOQ III questionnaire,
we applied a multistep approach for conversion between
these two versions to finally enable a comparison be-
tween the converted scales from the WorkSafeMed
study and reference data (hospital care nurses, general
hospital physicians as well as the reference value across
all occupations) from the German COPSOQ database.

Design and setting

The WorkSafeMed study (“Woerking conditions, safety
culture and patient safety in hospitals — what predicts
the safety of the medication process”) was a cross-
sectional, multicenter, mixed-methods project conducted
between 2014 and 2017 [15-18]. The study included a
staff survey using a standardized paper-based question-
naire to assess psychosocial working conditions (G-
COPSOQ II), patient and occupational safety cultures
[15, 16], a chart review to evaluate the quality of the
medication process [17] and the explorative correlation
analysis of questionnaire and routine data to depict
workload and quality of care [18].

Data collection, response rates, and sample
characteristics

We conducted the survey of nursing staff and physicians
at two German university hospitals between April 2015
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and July 2015. All inpatient units (except for intensive
care and psychiatric units) which treat at least 500 pa-
tients per year were included [16]. The paper-based
questionnaire was distributed to a total of 2512 physi-
cians and nurses. After about 2 to 4 weeks, one written
reminder was sent and, if necessary, one oral reminder
was communicated [16]. In the WorkSafeMed study, a
total of 995 questionnaires were returned [16). The over-
all response rate was 39.6% [16]. In total, we collected
data from 37 departments, including 73 units. The sam-
ple consisted of 381 physicians and 567 nurses [16].
Forty-seven persons participated who either belonged to
another professional group (19 persons) or gave no in-
formation on their professional status (28 persons) [16].
Table 2 describes the sample of nurses and physicians in
the WorkSafeMed study. In the sample of nurses, more
females and persons without supervisor functions were
represented than in the physicians’ sample. The mean
age of the participating nurses was 38.6 years (+11.9)
and the average work experience was around 16.5 years
(£11.7). In the physician sample, there were slightly
more men than women. The physicians’ mean age was
36.1 years (+8.2). Compared to nurses, physicians had
less work experience of about 9.0 years (+7.8).

Questionnaire

The paper-based questionnaire for the staff survey in the
WorkSafeMed study used common and validated instru-
ments [15, 16]. To assess psychosocial working condi-
tions, we employed 17 scales of the G-COPSOQ II [9,
19]. Items were answered on a 4-point or 5-point Likert
scale. Reverse coding was necessary for one item (‘Do
you work separate from your colleagues?”) before scale
calculation. To calculate scores, we followed the recom-
mendation for COPSOQ transformation [10] and an-
swering scales were transformed into scores ranging
from 0 (minimum value, “do not agree at all”) to 100
points (maximum value, “fully agree”). Depending on the
wording of items within each COPSOQ scale, maximum
values can be positive (high= positive) or negative
(high = negative). An overview of the scales used in our
questionnaire is shown in Fig. 1.

Ethics and confidentially issues

Ethics approval was received from the ethical commit-
tees at the two university hospitals involved (Reference
numbers #350/14 and #547/2014BO1). During the sur-
vey, participants were asked for informed consent. Par-
ticipants were also informed that the study was
voluntary and that they could withdraw their consent at
any time. Only anonymized data were used for the stat-
istical analysis [16].
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Table 2 Description of the sample in the WorkSafeMed study (N = 995)

Profession Variable Categories n (%)
Nurses Gender female 470 (82 9%)
n =567 male 87 (15.3%)
missing values 10 (1.8%)
Supervisor function ves 71 (125%)
no 491 (866%)
missing values 5 (0.%%)
Direct patient contact yes 565 (996%)
no 2 (04%)
Age (in years) <30 193 (34.0%)
31-49 197 (34.7%)
250 177 (31.2%)
Work experience (in years) 0-10 224 (305%)
11-20 135 (23.8%)
=21 208 (36.7%)
Work experience in the hospital (in years) 0-10 250 (44 19)
11=20 115 (20.3%)
=21 201 (354%)
missing values 1(0.2%)
Physicians Gender female 167 (438%)
n =381 male 202 (530%)
missing values 12(3.1%)
Supervisor function yes 123 (32.3%)
no 247 (84.8%)
missing values 11 (2 99%)
Direct patient contact yes 377 (930%)
no 3 (0.8%)
missing value 1(0.3%)
Age (in years) <30 109 (28 6%)
31-49 214 (56.2%)
=50 58 (15.2%)
Work experience (in years) 0-10 253 (664%)
11=20 80 (21.0%)
=21 43 (12.6%)
Work experience in the hospital (in years) 0-10 261 (B8.5%)
11-20 41 (10.8%)
=21 79 (20.7%)
Domain: Demands Domain: Interpersonal relations and
—  Quantitative demands (high=negative) leadership
- Emotional demands (high=negative) - Predictability (high=positive)
- Waork-privacy-conflict (high=negative) —  Role clarity (high=positive)

- Role conflicts (high=negative)

- Quality of leadership (high=positive)
—  Social support (high=positive)

- Feedback (high=positive)

—  Social relations (high=positive)

—  Sense of community (high=positive)

Domain: Influence and development

- Influence at work (high=positive)

—  Degree of freedom at work (high=positive)
— Possibilities for development (high=positive)
- Meaning of work (high=positive)

—  Workplace commitment (high=positive) Domain: Strain (effects, outcomes)
- Job satisfaction (high=positive)

Fig. 1 Content of the G-COPS0Q |l scales in the WorkSafeMed study
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Data analysis

Before data analysis, missing values were imputed with
NORM 203 software using the Expectation-
Maximization-algorithm [20, 21]. Items of the COPSOQ
scales were placed into two separate imputation groups
(group 1: psychosocial working conditions/group 2: lead-
ership) [16]. Respondents with missing values of > 30%
of items were excluded prior to the imputation because
of the limited data quality. We excluded responses with
missing values in imputation group 1 (psychological
working conditions) # =4 (0,4%), and in imputation
group 2 (leadership): n =42 (4,2%) [16].

Preliminary work

We applied, as preliminary work for the comparison
with reference data, a multistep approach to convert ori-
ginal WorkSafeMed scales as formulated in the G-
COPSOQ II to the scales from the current German
COPSOQ database (G-COPSOQ III).

a) Comparison at a level of content

In a first step, we compared 17 G-COPSOQ II scales
used in the WorkSafeMed study with the 17 correspond-
ing scales from the G-COPSOQ III at a content level
(including single items and response categories). The re-
sults of the comparison between the two versions (G-
COPSOQ II versus G-COPSOQ III) can be summarized
as follows:

— Domain Demands: In this domain, we found some
differences at the item level for two scales
(“quantitative demands” and “work-privacy-conflict”).
For example, the number of items for both scales
was reduced in G-COPSOQ III and the response
categories for the scale “work-privacy-conflict” were
modified. We discovered large differences for one
scale (“emotional demands”). For this scale, two pre-
vious items were no longer used. Instead, a com-
pletely new item was introduced.

— Domain Influence and development: In this
domain, we found some differences at the item level
for all five scales. The number of items for all five
scales was reduced. A slightly different item
formulation was used in two scales (‘influence at
work” and “werkplace commitment”), and response
categories were modified for one scale (“possibilities
Jor development”). Additionally, the scale name
“degree of freedom at work” was renamed to “control
over working time”.

— Domain Interpersonal relations and leadership:
We also discovered some differences in this domain.
The number of items for four scales (‘role clarity”,
“role conflicts”, “social relations”, and “sense of
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community”) was reduced and there was an added
response category for two scales (“social relations”
and “sense of community”). For four scales
(“predictability”, “social support”, “feedback”, and
“quality of leadership”), only minimal differences
were found, and the number of items remained the
same. We found a slightly different item formulation
and an added response category for three scales
(“Social support”, “feedback”, and “quality of
leadership”).

— Domain Strain: There were some differences at the
item level for the scale “job satisfaction”. The
number of items was reduced, a slightly different
item formulation was used, and we found modified
response categories.

Table 3 shows the comparison of scales, single items,
and response categories of the two versions.

After the comparison, all differences found regarding
the content were discussed by the team (AW, MN and
MAR) and a consensus was reached as to whether a
conversion of the original scales from the WorkSafeMed
dataset would be appropriate or not, i.e. the post-hoc re-
construction of the G-COPSOQ III using data assessed
by the G-COPSOQ II. We decided not to convert the
scale “emotional demands”, since the discovered differ-
ences in content were considered too comprehensive.

b) Post-hoc reconstruction of WorkSafeMed scales

In a second step, 16 original WorkSafeMed scales (G-
COPSOQ 1II) were converted in accordance to the scales
from the current G-COPSOQ III. For the post-hoc-
reconstruction of original WorkSafeMed scales, we con-
verted the items of a scale, which are also used for the
respective scale of G-COPSOQ III, so that the scales
comprised the same content and the same number of
items of this version. In most cases, the same response
options were used for the different versions of the
questionnaire. In two cases, the response options in the
G-COPSOQ 1l questionnaire were slightly modified.
However, the differences were very marginal, so that
they were not considered when converting the scales.

c) Reliability analysis and statistical tests for
assessiment of differences: original WorkSafeMed

scales versus converted WorkSafeMed scales

In a third step, we conducted a reliability analysis and
assessed Cronbach’s alpha for each original and newly
converted WorkSafeMed scale. We thereby considered
values between .70 and .90 as good [22, 23]. We then per-
formed an explorative statistical analysis to determine
whether there were statistically significant and relevant
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Table 3 Comnparison of scales, single items and response categories - G-COPSOQ Il versus G-COPSOQ Il
GLOPSOQ I GLOPSOQ I Summary of
Scales and items Response categories Scales and items Response categories amendments
Domain: Demands
Quantitative demands (4 items) ahways / often / Quantiative demands (3 items)  always / often / sometimes / — reduced
— Do you have to work very fast? sometimes / seldom / — Do you have to work very seldom / never, hardly ever from4 w3
— Is your workload unevenly never, hardly ever fast? items
distributed so it piles up? - How often do you not have
- How often do you not have time to complete all your work
time to complete all your work tasks? tasks?
— Do you have to do overtime? — Do you have to do overtime?
Emotional demands (3 items) always / often / Emotional demands (2 iterns) always / often / sometimes / - intredudtion
— Does your work put you in sometimes / seldom / - Do you have to deal with seldom / never, hardly ever of a new item
emoticnally disturbing situations? never, hardly ever other pecple's personal — moedified
— Do you get emoticnally involved problems as part of your work? response
in your work? | ; categories
— Is your work emationally -5 yourwom emotionally to a very large extent / to a
demanding? demanding? large extent / some - what / to

a small extent / to a very small

extent
Work-privacy-conflict (5 items) strongly agree / slightly Work-privacy-conflict (2 items)  to a very large extent / to a - reduced
— The demands of my work interfere  agree / neither agree nor — The demands of my work large extent / some - what / to from 5t 2
with my home and family life disagree / slightly interfere with my home and a small extent / to a very small iterns
— The amount of ime my job takes disagree / strongly family life extent — moedified
up makes it difficult to fulfil my family  disagree — The amount of time my job response
responsibilities. takes up makes it difficult to categories
- Things | want to do at home do not fulfil my family responsibilities.
get done because of the demands my
job puts on me.
— My job produces strain that makes it
difficult to fulfill family duties.
— Due to work-related duties, | have to
make changes to my plans for family
activities
Domain: Influence and development
Influence at work (4 items) always / often / Influence at work (3 items) always / often / sometimes / - reduced
— Do you have alarge degree of sometimes / seldom / — Do you have a large degree  seldom / never, hardly ever from4 w03
influence conceming your work? never, hardly ever of influence on the decisions items
- Do you have a say in choosing who conceming your work? - slightly
you work with? - Can you influence the different
- Can you influence the amount of amount of work assigned formulation
work assigned to you? 1o you? for one item
— Do you have any influence on what = Do you have any influence
you do at work? on what you do at work?
Degree of freedom at work (4 items)  always / often / Control over working time always / often / sometimes / - reduced
— Can you decide when to take a sometimes / seldom / (2 iems) seldom / never, hardly ever from4 o 2
break? never, hardly ever — Can you dedide when t© item
— Can you take halidays more or less take a break? — new scale
when you wish? — Can you take holidays more designation
- Can you leave your work 1o have a or less when you wish? (control over
chat with a colleague? working time)
- If you have some private business, is
it possible for you to leave your place
of work for half an hour without
special permission?
Possibilities for development (4 items)  always / often / Possibilities for development always / often / sometimes / - reduced
— s your work varied? sometimes / seldom / (3 items) seldom / never, hardly ever from4 w03
— Does your work require you o take  never, hardly ever — Is your work varied? items
the initiative? . — for 2 items
~ Do you have the possibility of -Do you have thg possibility to a very large extent / to a modified
leaming new things through your of Ieamlng} new things through  large extent / some - what / to response
work? your waork? . a small extent / to a very small categories
— Can you use your skills or expertise - Can you Lise your skills or extent
in your work? expertise in your work?
Meaning of work (3 items) o a very large extent / 1o Meaning of work (2 items) to a very large extent / 1o a large - reduced
- Is your work meaningful? a large extent / some - - Is your work meaningful? extent / some - what / to a small from3 o2
- Do you feel that the work you do is  what / to a small extent - Do you feel that the work extent / to a very small extent items

important?
— Do vou feel motivated and involved
in your work?

/ to avery small extent

you do is important?
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Table 3 Comparison of scales, single items and response categories - G-COPSOQ Il versus G-COPSOQ Il (Continued)
GLCOPSOQ I G-COPSOQ I Summary of
Scales and items Response categories Scales and items Response categories amendments
Workplace commitment (4 items) to a very large extent / to Workplace cornmitment to a very large extent / to a large - reduced
— Are you proud to be part of this a large extent / some - (2 iterns) extent / some - what / to a small from4 to 2
organization? what / to a small extent / - Are you proud of being part  extent / to a very small extent items
— Do you enjoy telling others about to a very small extent of this company? — slightly
your place of work? - Do you enjoy telling others different
— Do you feel that the problems at about your place of work? formulation
your place of work are yours too? for one item
— Do you feel that your place of work
is of great persenal importance to
you?
Domain: Interpersonal relations and leadership
Predictability (2 items) to a very large extent / Predictability (2 items) to a very large extent / to a large - same
— At your place of work, are you to a large extent / some - - At your place of work, are extent / some - what / to a small number
informed well in advance conceming  what / to a small extent / you infomed well in advance  extent / to a very small extent of items
for example important decisicns, to a very small extent conceming for example - slightly
changes, or plans for the future? important decisions, changes, different item
- Do you receive all the information or plans for the future? formulation
you need in order to do your work — Do you receive all the
well? information you need in order
to do your work well?
Rele dlarity (4 iterns) 1o a very large extent / to Role darity (3 items) to a very large extent / to a large — reduced
— Do you know exactly how much a large extent / some - — Does your work have dear extent / some - what / 1o a small from4 103
say you have at work? what / to a small extent / chjectives? extent / to a very small extent items
— Does your work have clear to a very small extent - Do you know exactly which
chjectives? areas are your respensibility?
- Do you know exactly which areas - Do you know exactly what
are your responsibility? is expected of you at work?
— Do you know exactly what is
expected of you at work?
Role conflicts (4 itemns) to a very large extent / to Role conflicts (3 items) to a very large extent / to a large - reduced
— Do you do things at work, which a large extent / some - - Are contradictory demands extent / some - what / 1o a small from4 103
are accepted by scme people but not  what / to a small extent / placed on you at work? extent / to a very small extent items
by others? 10 a very small extent - Do you sometimes have to
— Are contradictory demands placed do things, which ought 1o
on you at work? have been dene in a different
- Do you sometimes have to do way?
things, which cught to have been - Do you scmetimes have to
done in a different way? do things, which seem to you
— Do you sometimes have to do to be unnecessary?
things, which seem to you to be
unnecessary?
Quality of leadership 4 iters) o a very large extent / 1o Quality of leadership (4 itemns] o a very large extent / to a large - same
a large extent / some - To what extent would you say  extent / some - what / 1o a small number of
To what extent would you say that what / to a small extent / that your immediate superior... extent / to a very small extent /| iterns
your immediate superior. .. to a very small extent - ..makes sure that the don't have a superior - slightly
— ..makes sure that the individual members of staff have good different item
member of staff has good development opportunities? formulation
development opportunities? - ..gives high pricrity to job - new
— ..gives high pricrity to job satisfaction? response
satisfaction? - ...is good at work planning? category (|
— ...is good at work planning? - ...is goed at solving conflicts? don't have a
- ...Is good at solving conflicts? superior]
Social support (4 items) always / often / Social support (4 items) always / often / sometimes / seldem  — same
- How often do you get help and sometimes / seldom / - How often do you get help  / never, hardly ever /| don'thave a  number of
support from your colleagues? never, hardly ever and support from your superior, colleagues items
- How often are your colleagues colleagues, if needed? - slightly
willing 1o listen to your problems at - How often are your different item
work? colleagues willing to listen to formulation
- How often do you get help and your problems at work, if - new
support from your nearest superior? needed? response
- How often is your immediate - How often do you get help category (I
superior willing to listen to your work- and support from your don't have a
related problems? immediate superior, if needed? superiof,
— How often Is your immediate colleagues)

superior willing to listen to vour
problemns at work, If needed?
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Table 3 Comparison of scales, single iterns and response categories - G-COPSOQ Il versus G-COPSOQ Il {Continued)

GCOPSOQ Il G-LOPSOQ I Summary of

Scales and items Response categories Scales and iterns Response categories amendriients

Feedback (2 items) always / often / sometimes  Feedback (2 items) always / often / sometimes / seldom - same

— How often do you talk with your / seldem / never, hardly ever — How often does your / never, hardly ever / | don't have 8  number of

superior about how well you camy immediate superior talk with superior, colleagues items

out your work? you about how well you camy - slightly

— How often do you talk with your out your work? different item

colleagues about how well you carry — How often do your formulation

out your work? colleagues talk with you about - new

how well you carry out your response
work? category (|

don't have a
supericr,
ceolleagues)

Social relations (2 items) always / often / Social relations (single item) always / often / sometimes / seldom - reduced

— Do you work separate from your sometimes / seldom / — Is it possible for you to talk to  / never, hardly ever / | don'thave a  from2 to 1

colleagues? never, hardly ever your colleagues while you are  superior, colleagues item

- ls it possible for you to talk to your working? - new

colleagues while you are working? response
category (|
don't have a
supericr,
colleagues)

Sense of community (3 items) always / often / Sense of community (2 items) always / often / sometimes / seldom - reduced

— Is there a good atmosphere sometimes / seldom / — Is there a good atmosphere  / never, hardly ever / | don'thave a  from3 to 2

between you and your colleagues? never, hardly ever between you and your superior, colleagues items

- |s there good co-operation between colleagues? - new

your colleagues at work? - Is there good co-cperation response

— Do you feel part of a community at between the colleagues at category (I

your place of work? work? don't have a
superior,
colleagues)

Domain: Strain (effects, outcomes)

Job satisfaction (7 iters)

Regarding your work in general. How
pleased are you with...

- ..your work prospects?

- ...the people you work with?

— ..Ihe physical working conditions?
— ..the way your department is run?
— ..the way your abilities are used?
— ..the interest and skills involved in
your job?

— ..your job as a whole, everything
taken into consideration?

wvery satisfied / satisfied /
unsatisfied / highly
unsatisfied

Job satisfaction (6 items)

very satisfied / satisfied / neither, nor — reduced

Regarding your work in general. / unsatisfied / highly unsatisfied from7 06
How pleased are you with... items

- ..your work prospects? = slightly

- ...the people you work with? different

— ..the physical working formulation
conditions? for one item
— ..the way your group is run? — modified
— .the way your abllities are response
used? categories

— ..your job as a whole,
everything taken into

consideration?

differences between the original and the newly converted
WorkSafeMed scales. For detecting statistical differences,
a t-test was calculated to compare the mean of the original
WorkSafeMed scales with the mean of the converted
WorkSafeMed scales. For the evaluation of the t-tests, an
adjustment for multiple testing was applied computing
Bonferroni corrected p-values [24] and therefore indicat-
ing p < 0.001 (two-sided) as statistically significant. In
addition to the t-test, the effect size (dcypen) Was calcu-
lated to evaluate the magnitude of differences. We catego-
rized the effect size according to Cohen’s suggestions:
<.30 = small effect/difference, <.50 = medium effect/differ-
ence and = .50 = large effect/ difference [25]. In accordance
with previous COPSOQ studies [26, 27], we applied the
following nomenclature for identifying differences in the
scales: a difference of at least 5 points in the mean values

of groups is considered a clear difference; a deviation of
10 or more points is considered a very clear deviation
[10]. This principle is based on the effect size measure
(Cohen'’s d): COPSOQ scales usually have standard devia-
tions of 15-25 points, thus 5 points represent a small to
intermediate effect size of 0.2-0.33 and 10 points repre-
sent middle to strong effect sizes 0.4 to 0.66 [26].

Comparison of converted WorkSafeMed scales with
reference data

To compare results on psychosocial working conditions
of the converted WorkSafeMed scales with reference
data from the COPSOQ database (hospital care nurses,
general hospital physicians as well as the reference value
across all occupations), we performed an analysis of vari-
ance (ANOVA). For the interpretation of differences, we
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employed the previously described nomenclature and
considered 5 points as a clear difference. Due to the high
number of tests (16 scales, 2 study groups, 3 reference
values), a p-value <0.01 (two-sided) was established as
statistically significant. In addition, we calculated the ef-
fect size (dcohen) for all significant results.

All statistical analyses were performed using IBM Sta-
tistics SPSS for Windows, version 25 (IBM Corp,
Armonk, NY, USA). Based on the results of the com-
parison undertaken with reference data, we derived
some implications for improved psychosocial working
conditions for nurses and physicians in university
hospitals.

Results

Reliability analysis and statistical tests for assessment of
differences: original WorkSafeMed scales versus
converted WorkSafeMed scales

Based on the dataset derived from the WorkSafeMed
study, the original WorkSafeMed scales and the con-
verted WorkSafeMed scales were compared. Table 4
shows the descriptive statistics and the results of the re-
liability analysis, the t-test including the results for the
Bonferroni correction and the effect size, as well as the
applied nomenclature.

The reliability analysis showed similar and satisfying
values of Cronbach’s a above .70 for most of the ori-
ginal and the converted scales. Three original Work-
SafeMed scales (“control over working  time”,
“predictability”,  “feedback”) three
WorkSafeMed scales (“quantitative demands’, “pre-
dictability’, ‘feedback”) achieved only values between
.60 and .70. The original WorkSafeMed scale “social
relations” revealed a Cronbach’s alpha of .35. Since
the converted WorkSafeMed scale “social relations”
consisted of a single item, no calculation of the Cron-
bach’s alpha was possible for this scale. The con-
verted WorkSafeMed scale “control over working time”
resulted in a Cronbach’s alpha of only 41.

The t-test revealed significant differences between ori-
ginal and converted WorkSafeMed scales (p <0.001 after
Bonferroni correction) for the following four scales: “in-
fluence at work”, “control over working time’, “meaning
of work”, and “Social relations”. The differences for “in-
fluence at work” (d=0.25) and “meaning of work” (d =
0.26) represented small effects, while the differences for
“control over working time” (d=0.56) and “social rela-
tions” (d =-0.55) showed a large effect. The interpret-
ation of the nomenclature resulted in a value greater
than 10 for the scales “comtrol over working time” and
“social relations”, indicating that there is a very clear dif-
ference between the original and the converted WorkSa-
feMed scales.

and converted

(2020) 1526
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Comparison of converted WorkSafeMed scales with
reference data (German COPSOQ database)

Table 5 presents the differences in the means for all con-
verted WorkSafeMed scales for nurses and physicians
and the job-specific reference values for general hospital
care nurses (COPSOQ nurses) and general hospital phy-
sicians (COPSOQ physicians), as well as the reference
value across all occupations (COPSOQ all occupations).

WorkSafeMed nurses versus COPSOQ nurses

The comparison of the scales between WorkSafeMed
nurses and COPSOQ nurses revealed a mixed picture.
For three scales, we discovered statistically significant
differences with medium to large effects. WorkSafeMed
nurses indicated a higher (= better) level of “job satisfac-
tion” (66.7 vs. 57.8). However, they also rated “quantita-
tive demands” higher (68.4 vs. 619) and ‘social
relations” lower (39.5 vs. 52.9) (ie. worse) than the cor-
responding reference values for COPSOQ nurses. For
five other scales, we found significantly better values for
WorkSafeMed nurses, but with a rather small effect size:
“influence at work” (41.5 vs. 37.3), “possibilities for devel-
opment” (70.7 vs. 65.9), “predictability” (53.3 vs. 50.4),
“quality of leadership” (53.8 vs. 49.9) and “sense of com-
munity” (77.1 vs. 73.5). Concerning “work-privacy-con-
flict”, the values were slightly higher (ie. worse) for
WorkSafeMed nurses (59.8 vs. 55.4) than for the refer-
ence group, representing only a small effect. For eight
scales (“control over working time’, “meaning of work’,
“‘workplace commitment”, “role clarity”, “role conflicts”,
“social support”, “feedback”, and “social relations”), we
found no statistically significant differences and values
were in a similar range.

WorkSafeMed nurses versus COPSOQ all occupations

The comparison with reference values for COPSOQ all
occupations showed significantly poorer values with
medium to large effects for the following scales: “quanti-
tative demands” (684 vs. 56.3), “work-privacy-conflict”
(59.8 vs. 42.7), “control over working time” (51.0 vs. 61.5),
“workplace commitment” (49.8 vs. 58.3) and, ‘social rela-
tions” (39.5 vs. 54.0). WorkSafeMed nurses also indi-
cated more “role conflicts” (52.1 vs. 45.7). This difference
was significant but represented a small effect. In further
comparisons, we found significantly better values for
WorkSafeMed nurses with small to medium effects for
the scales “possibilities for development” (70.7 vs. 61.9),
‘meaning of work” (83.0 vs. 74.6), “role clarity” (742 vs.
715), and “job satisfaction” (66.7 vs. 62.3). For seven
scales (“influence at work”, “predictability’, “quality of
leadership”, “social support”, ‘feedback”, “social rela-
tions”, and “sense of community”), we found no statisti-
cally significantly differences between the two groups.
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Table 4 Comparison of original WorkSafeMed scales and converted WorkSafeMed scales: Descriptive statistics, results of the

student's t test, effect size and, nomenclature

Scales Original WorkSafeMed scales  Converted WorkSafeMed scales  (dif) t-value' Effect size degnen Nomenclature”
(n=) Mean (SD) Mean (SD)

Cronbach's a Cronbach's a
Domain: Demands
Quantitative demands 686 (140) 705 (143) (990} 3.241 013 <5 points
(n =991) oa=71 o= 66
Work-privacy-conflict 638 (252) 630 (277) (990) -1.116 - 003 <5 points
(n =991) a=.92 o=.88
Domain: Influence and development
Influence at work 373 (188) 421 (196) (990) 8.179** 025 <5 points
(n =991) a=.75 a=.70
Control aver working time 402 (185) 518 (225) (990) 16528%* 056 > 10 points
(n =991) a=.65 a=41
Possibilities for development 748 (15.9) 745(172) (990) -0940 -002 <5 points
(n =991) a=.77 a=./5
Meaning of work 797 (168) 841 (170) (990) 7639"* 026 <5 points
(n =991) a=.79 a=81
Workplace commitment 537 (20.1) 552 (252) (990} 1561 007 <5 points
(n =991) a=75 a=.81
Domain: Interpersonal relations and leadership
Predictability 530(17.8) 530(178) (990) 0.026 000 <5 points
(n =991) a=.62 o=.62
Role clarity 731 (156) 736 (160) (990) 1223 003 <5 points
(n =991) a=.584 a=.80
Role conflicts 484 (180) 492 (195) (990) 1.979 004 < 5 points
(n =991) a=.73 a=.74
Quality of leadership 520 (229) 520 (229) (952) -0053 000 <5 points
(n =953) a=.90 a=.90
Social support 658 (17.0) 658 (170) (990) -0444 000 <5 points
(n =991) a=.76 a=.76
Feedback 415 (213} 415 (213) (990) -0666 000 <5 points
(n =991) a=67 a=.67
Social relations 556 (206) 418 (287) (990) 20.778** -055 > 10 points
(n =991) a=.35 n/a (single item)
Sense of community 773 (150 775 (146) (990) 0.993 001 <5 points
(n =991) a=.80 o=.83
Domain: Strain (effects, outcomes)
Job satisfaction 699 (114) 691 (119) (990) -2340 -007 <5 points
(n=1991) a=.80 a= 7/

" Bonferroni-comected p-values (p < 0.001)

“Nomenclature: differences of more than 5 points are considered relevant and presented in bold

nfa=not applicable

WorkSafeMed physicians versus COPSOQ physicians

The comparison of WorkSafeMed physicians and COP-
SOQ physicians revealed several statistically significant
differences. WorkSafeMed physicians stated slightly
higher “quantitative demands” than the reference group
(739 vs. 70.1). This difference represented only a small
effect. For four other scales, we found better values for
WorkSafeMed physicians with small to medium effects.
WorkSafeMed physicians rated “meaning of work” higher
(85.9 vs. 81.8) and ‘role conflicts” lower (45.1 vs. 49.3)
than the corresponding reference values. “Possibilities for

development” (80.1 vs. 75.0) and ‘“workplace commit-
ment” (63.0 vs. 53.6) were also assessed more positively
by WorkSafeMed physicians. Concerning “ob satisfac-
tion”, we found a significant difference between the two
samples. WorkSafeMed physicians indicated higher %ob
satisfaction” than the COPSOQ physicians (72.7 vs.
62.4). This difference represented a large effect. For the
remaining 10 scales (“work-privacy-conflict’, “influence
at work’, “control over working time", “predictability”,
“role clarity”, “quality of leadership”, “social support”,
“feedback”, “social relations”, and “sense of community”),
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no statistically significant differences between the two
groups were detectable.

WorkSafeMed physicians versus COPSOQ all occupations
The comparison between WorkSafeMed physicians and
reference values from COPSOQ all occupations was
similar to the comparison of WorkSafeMed nurses: We
found significantly poorer values for “control over work-
ing time” (52.6 vs. 61.5) and Social relations” (46.7 vs.
54.0). This difference represented a small to medium ef-
fect. We identified significantly higher “quantitative de-
mands” (739 vs. 56.3) and a higher “work-privacy-
conflict” (68.8 vs. 42.7) for WorkSafeMed physicians with
a rather large effect size. In further comparisons, we
found significantly better values for “workplace commit-
ment” (63.0 vs. 58.3), “possibilities for development” (80.1
vs. 61.9), “meaning of work” (85.9 vs. 74.6) and “job satis-
faction” (72.7 vs. 62.3). The differences for “possibilities
for development”, “meaning of work” and ‘job satisfac-
tion” represented a large effect, while the difference for
“workplace commitment” showed only a small effect size.
For nine scales (“influence at work”, “predictability”, “role
clarity”, “role conflicts”, “quality of leadership”, “social
support”, “feedback”, “social relations”, and “sense of com-
munity”), we identified no statistically significantly differ-
ences between the two groups. Values were within a
similar range.

Discussion

In this study, we applied a multistep approach to convert
COPSOQ scales from the WorkSafeMed study (G-COP-
SOQ 1I) to the COPSOQ scales from the current Ger-
man COPSOQ database (G-COPSOQ III). We then
compared the converted WorkSafeMed scales with cor-
responding reference data from the German COPSQQ
database.

Preliminary work
The explorative statistical analysis included different
procedures to examine original and newly converted
WorkSafeMed scales and was performed after a compre-
hensive comparison at the content level. A newly pub-
lished study on COPSOQ III, conducted in Canada,
Spain, France, Germany, Sweden, and Turkey, also
highlighted the differences in content between the inter-
national version of COPSOQ II and COPSOQ I [3].
This content-based explorative approach was, in our
opinion, suitable for finding relevant differences between
the original scales of the questionnaire used within the
WorkSafeMed study and the converted WorkSafeMed
scales.

The performed reliability analysis resulted for most of
the original and converted WorkSafeMed scales in satisty-
ing Cronbach’s alpha values above .70. Unfortunately, the
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results of the German validation study for G-COPSOQ III
have not yet been published. But compared with respect-
ive values from the validation studies of G-COPSOQ I
and the international COPSOQ III [3, 19], we identified in
most cases similar values. In some cases, we had lower
Cronbach’s alpha values in our sample compared to re-
sults from other validation studies [3, 19]. We detected
lower values especially for four original WorkSafeMed-
scales (“social relations”, “control over working time”, “pre-
dictability”, and “feedback”) and also for four converted
WorkSafeMed scales (“quantitative demands”, “control
over working time’, ‘predictability’, and ‘feedback”). A
possible explanation for these low values is certainly that
Cronbach alpha is influenced by the number of items [28].
The affected scales have on average only two items. Scales
that contain more items usually have higher Cronbach’s
alpha values [28]. On top, specific answering patterns of
our sample of nurses and physicians have to be
considered.

Based on our sample, we found clear differences for
the original and converted WorkSafeMed scales “confrol
over working time” and “social relations”.

The difference in scale composition for the scale “con-
trol over working time” may explain the higher mean
value for the converted scale than for the original scale
(51.8 vs. 40.2), and the high measures for effect size (dc,.
hen = 0.56) and nomenclature (> 10 points). The original
scale “control over working time” was reduced by the fol-
lowing two single items (“Can you leave your work to
have a chat with a colleague?” / “If you have some pri-
vate business, is it possible for you to leave your place of
work for half an hour without special permission?”). We
detected for the first item a ceiling effect of more than
80%. For the other item, we could not find any floor or
ceiling effects. This effect is probably explained by the
special work environment of nurses and physicians in
the present case. Nurses and physicians can neither
“leave the place of work to have a chat” nor can they
“leave the place of work for half an hour without special
permission” due to the special work circumstances.
Thus, the original scale did not fit well for the hospital
workplace. The sample’s agreement and the variance
within the two items of the converted scale were higher
than with the other two items of the original scale. The
converted scale included only single items that are rele-
vant for work in hospitals.

For the scale "social relations”, the lower mean derived
applying the converted scale (i.e. single item) may cap-
ture the situation of employees in hospitals better than
the original scale (41.8 vs. 55.6). Additionally, the effect
size (dcohen = — 0.55) and nomenclature (> 10 points) of
this difference are high, indicating a clear difference be-
tween original and converted scales. The converted scale
“social relations” was reduced by one single item (“Do
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you work separate from your colleagues?”). This item
also was not formulated appropriately for hospital work.
The work in hospitals is characterized by a frequent
turnover of patients, some processes take place in a
team, and some tasks are carried out by persons alone.
Therefore, the converted scale included only one single
item “Is it possible for you to talk to your colleagues
while you are working?” which may well depict this as-
pect of work in the hospital environment.

As for the other scales, the differences between ori-
ginal and converted WorkSafeMed scales were not rele-
vant; a comparison of our converted data with data from
the current German COPSQQ) database, as well as with
current studies applying the new COPSOQ version was
possible.

Comparison of converted WorkSafeMed scales with
reference data

After reconstructing the scales, we compared 16 con-
verted scales from the WorkSafeMed study with corre-
sponding reference data from the current German
COPSOQ database.

The values for WorkSafeMed and COPSOQ nurses
showed a rather typical appearance of the nursing pro-
fession with high values for “quantitative demands” and
“work-privacy-conflict”, but also positive results for
“meaning of work” and “Sense of community”. Other stud-
ies also indicated high levels of job stress and work bur-
den among German nurses and physicians [29, 30]. The
comparison between our sample and the database re-
vealed better values for WorkSafeMed nurses for the
scales “Job satisfaction”, “influence at work’, “possibilities
for development”, “predictability”, “quality of leadership”,
and “sense of community”. We identified worse values
for the scales “quantitative demands”, “social relations”,
and “work privacy conflict”. These differences are maybe
on the one hand due to the different work settings (uni-
versity hospital versus general hospital). On the other
hand, the WorkSafeMed nurses covered a smaller sam-
ple and cannot be considered as representative com-
pared to other nurses in general hospitals. In summary,
the comparative results should be interpreted with cau-
tion as all effect sizes were only small except for the
scales “ob satisfaction”, “quantitative demands”, and “so-
cial relations” with medium effect sizes.

The values for WorkSafeMed and COPSOQ physi-
cians also represented well-known findings for this med-
ical profession. Physicians in hospitals had to struggle
with high “quantitative demands”, and a high “work-
privacy-conflict”. A recent study showed that high per-
ceived psychosocial stress and extended working time
were associated with a higher rate of physicians’
intention to leave direct patient care [31]. But physicians
also reported positively about “possibilities  for
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development” and “meaning of work”. The comparison
between our sample and the database demonstrated in
some scales (“meaning of work”, “role conflicts”, “possibil-
ities for development”, “workplace commitment”, and “job
satisfaction”) better values for the WorkSafeMed physi-
cians. Only the scale “quantitative demands” was rated
worse by the WorkSafeMed physicians. Some differences
may be also linked to the different workplaces. Physi-
cians at university hospitals are often simultaneously in-
volved in patient care, teaching, and research, and
therefore perceive a high level of quantitative demands.
However, likewise, the sample of WorkSafeMed physi-
cians cannot be regarded as representative for other phy-
sicians at general hospitals, so also the identified
differences should be interpreted with caution.
Compared with COPSOQ data on all occupations, we
identified higher ‘quantitative demands” and lower
values for ‘Social relations” in the WorkSafeMed sample.
WorkSafeMed nurses and physicians had also to struggle
with a higher “work-privacy-conflict” compared to other
professions. The difficulty of combining requirements
from working and private life is also reported in other
studies using a comparable scale for work-privacy-
conflict: the work-family-conflict scale by Netemeyer
[32, 33]. As part of his COPSOQ validation study in
2004, Nubling et al. used a modified version of the
work-family-conflict scale by Netemeyer and thus re-
placed the term family with the term privacy in the
name of the scale [9]. In a recent study, Mache et al. ex-
amined working conditions and work-family-conflict in
the medical profession in 15 hospitals in Germany by
means of G-COPSOQ II [33]. They found similarly high
levels of work-family conflict (mean =76) and quantita-
tive demands (mean =75) among German hospital phy-
sicians [33]. In 2005, Fufl et al surveyed physicians
regarding their perceived work-family conflict and their
working conditions in two university hospitals in
Germany with G-COPSOQ I, too [32]. They also discov-
ered high levels of work-family-conflict (mean = 74) and
higher quantitative demands (mean=73) compared to
the general German working population as depicted in
the then-current COPSOQ database [32]. On the basis
of our comparison undertaken with reference data from
the current German COPSOQ database, as well as with
regard to the correlation of perceived psychosocial work-
ing conditions in hospitals and quality of patient care
[18, 34-39], it is all in all crucial to reduce high quanti-
tative demands and high work-privacy-conflicts of physi-
cians and nurses in Germany. Therefore, measures at
the legislative level in Germany are necessary to further-
reduce high quantitative demands for nurses and physi-
cians [40]. Based on the high correlation of documented
work overtime and perceived high quantitative demands,
as well as high work-privacy-conflict in physicians [18],
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comprehensive measures should be implemented leading
to an effective adherence to (daily and weekly) max-
imum working hours like e.g. new shift models [41-43].

Another interesting finding in the WorkSafeMed sam-
ple was a surprisingly high “Job satisfaction” despite high
“quantitative demands”. One possible explanation for
this result can be found in the work setting (university
hospital versus non-university hospital). University hos-
pitals offer to physicians and nurses a variety of
learning opportunities due to interesting and complex
treatment cases. Further training and qualification op-
portunities at a university hospital can also contribute
to high job satisfaction. However, the results from a
standard assessment of job satisfaction with classical
global ratings should generally be considered with
caution. A recent study by Hiemisch et al. considered
the discrepancy between challenging working condi-
tions and subjective job satisfaction [44]. In their
study, the authors conducted an assessment of job
satisfaction using classical global ratings and addition-
ally included the measurement of qualitative job satis-
faction based on the cognitive-emotional concept of
the “Schweizer Modell” [44]. According to the global
rating, they found a high level of job satisfaction
among the medical, nursing, and administrative/tech-
nical staff [44]. In contrast, however, the additional
analysis showed that only 1 in 4 employees was actu-
ally satisfied with his or her job [44]. The authors
concluded that the assessment with classical global
ratings was not appropriate, because it showed only
responses of resignatively satisfied employees and
missed perceptions of unsatisfied employees [44].

In accordance to other studies [45-47], we found low
values for “comtrol over working time” and high values
for “possibilities for development” and “meaning of work”
among the WorkSafeMed sample. In our opinion, these
results are typical for the two professions and for the
work in university hospitals. The work is characterized
by mandatory regulations and standards for both profes-
sions. Therefore, it can be assumed that physicians and
nurses perceive that they actually have little control over
their own working time. The high demands in this spe-
cific environment lead - especially in the setting of uni-
versity hospitals investigated in the WorkSafeMed study
- to high values for ‘possibilities for development” and
for “meaning of work”. According to Leape and col-
leagues, it is crucial for healthcare organisations to cre-
ate a working environment where employees find
meaning in their work [48]. This can be encouraged by
the following measures: every employee is treated with
respect, has the possibility (by education, training, en-
couragement) to make an essential contribution at work
that gives meaning to their life, and feel valued for what
they do [48].
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Strength and limitations

The WorkSafeMed study was not designed to compare
both COPSOQ versions. However, in our opinion, the
explorative approach chosen to convert COPSOQ scales
used in the WorkSafeMed study to G-COPSOQ III and
to compare both versions statistically was appropriate.
In addition, this may present a good possibility for other
COPSOQ studies that used G-COPSOQ II to compare
their results with more current data. In general, our ex-
plorative approach can be applied in other studies to
compare findings gathered with different versions of a
questionnaire used e.g. in different research projects
over time. As not only the COPSOQ but also other
questionnaires may be developed further it seems crucial
to report all respective details of the questionnaire (e.g.
version, year) used in a research project to enable the
correct comparison with results from other studies.

Our approach also made it possible to look more crit-
ically at single items of the original COPSOQ question-
naire (G-COPSOQ 1II) for the hospital sector. The
comparison with corresponding reference data from the
current COPSOQ database proved to be valuable, and
possible implications for improved psychosocial working
conditions could be identified, e.g. reduction of high
quantitative demands and high work-privacy-conflicts of
physicians and nurses at university hospitals in
Germany.

We can also address some limitations in our study.
We developed an explorative approach to compare and
convert scales. Unfortunately, there are currently few
studies that describe such a scale adjustment. Therefore,
we cannot refer to any validated methodology for our
explorative approach. The WorkSafeMed study included
a cross sectional design with subjective judgements of
self-reported data from nurses and physicians. The refer-
ence data comprised nurses and physicians from both
general hospitals and university hospitals often taking
part in the survey as one step of the psychosocial risk as-
sessment. The different work setting, particular in gen-
eral hospitals, and the different embedding of the survey
may explain some of the identified differences. Thus, the
different results must be considered with caution. Also,
the data from the WorkSafeMed study comprised a
smaller sample and was based on only two university
hospitals in Germany. We obtained in the WorkSafeMed
sample a response rate of 39.6%. This response rate is
quite high for surveys with nurses and physicians in the
German hospital sector. Unfortunately, it was not pos-
sible to conduct a non-responder analysis to identify po-
tential differences and to assess whether the
WorkSafeMed sample can be considered representative
for nurses and physicians in German university hospi-
tals. Thus, we cannot completely rule out a possible re-
sponse bias and that the results may be representative
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for neither other medical professions in university hospi-
tals nor for all hospitals in Germany. Furthermore, the
survey data used (WorkSafeMed and reference data from
the COPSOQ database) originated from surveys con-
ducted at different times. Therefore, also time trends
might account for some of the identified differences.
The high mean values for the scale job satisfaction to-
gether with scales illustrating the high psychosocial
strain suggest that resignatively satisfied employees also
took part in the survey. In future studies, a more differ-
entiated measurement of job satisfaction would help to
detect potentially dissatisfied employees.

Conclusions

In this study, we performed an explorative approach for
the conversion of WorkSafeMed scales (G-COPSOQ 1I)
for hospital nurses and physicians to the current version
of the German COPSOQ questionnaire (G-COPSOQ
IlI). In our opinion, the conversion of WorkSafeMed
scales was possible and appropriate and thus allowed a
comparison between three reference values in the
current German COPSOQ database. The comparison
with reference values revealed some implications for the
improvement of psychosocial working conditions of
nurses and physicians which should be considered in
university hospitals in Germany. In all studies, enough
details on the questionnaires used for data assessment
(i.e. version, year) should be published to enable com-
parative analyses.
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Abstract: Background: The aim of the present study was to obtain an overview of occupational
safety culture by assessing and mapping determinants in different workplaces (hospital workplaces
and workplaces in construction, manufacturing, and other industry sectors) using an already
established theoretical framework with seven clusters developed by Cornelissen and colleagues.
We further derived implications for further research on determinants of occupational safety culture
for the hospital workplace by comparing the hospital workplace with other workplaces. Methods:
We conducted an integrative literature review and searched systematically for studies in four research
databases (PubMed, Web of Science, CINAHL, and PsycINFO). The search was undertaken in 2019,
and updated in April 2020. Results of the included studies were analyzed and mapped to the seven
clusters proposed by Cornelissen and colleagues. Results: After screening 5566 hits, 44 studies
were included. Among these, 17 studies were conducted in hospital workplaces and 27 were
performed in other workplaces. We identified various determinants of an occupational safety culture.
Most studies in hospital and other workplaces included determinants referring to management
and colleagues, to workplace characteristics and circumstances, and to employee characteristics.
Only few determinants in the studies referred to other factors such as socio-economic factors or to
content relating to climate and culture. Conclusions: The theoretical framework used was helpful in
classifying various determinants from studies at different workplaces. By comparing and contrasting
results of studies investigating determinants at the hospital workplace with those addressing other
workplaces, it was possible to derive implications for further research, especially for the hospital
sector. To date, many determinants for occupational safety culture known from workplaces outside of
the healthcare system have not been addressed in studies covering hospital workplaces. For further
studies in the hospital workplace, it may be promising to address determinants that have been less
studied so far to gain a more comprehensive picture of important determinants of an occupational
safety culture in the hospital sector.

Keywords: integrative review; occupational safety culture; workplaces; hospital

1. Introduction

The promotion of occupational safety culture remains an important issue in various workplaces.
Previous studies, mainly conducted in the industrial sector, identified several determinants and
predictors that promote an occupational safety culture. Zohar (2011) addressed different antecedents
of safety climate, and based on these, developed a conceptual model [1]. According to Zohar,
the following seven antecedent variables shape a good safety climate: structural attributes of the work
environment, symbolic social interaction, group and organization leadership, psychological work
ownership, organizational commitment, job stress, burnout, and personality [1].
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One recent quantitative review by He et al. [2] extended Zohar’s conceptual model
by providing a quantitative overview on different antecedents and factors of safety climate.
The identified antecedents were grouped into three main categories: situational factors (e.g.,
job and organizational characteristics, leadership, co-worker influence), interpersonal interactions
(e.g., leader-member exchange, team-member exchange), and personal factors (e.g., personality
characteristics, demographics) [2]. The authors calculated effect sizes for 38 antecedents to determine
the magnitude of each within the three categories [2]. The authors detected the strongest effect sizes and
associations for safety climate in particular for antecedents of interpersonal interactions, and situational
factors [2]. As stated by He et al., there is an ongoing need for research on further antecedents and
determinants of safety culture [2].

Another study by Beus et al. combined different theories about workplace safety in one integrated
safety model and evaluated components of the model in the context of a systematic literature search [3].
The hereby developed model distinguished between distal (e.g., individual differences, contextual
factors, job characteristics) and proximal antecedents (e.g., personal resources, safety knowledge,
skills, or motivation) of safety-related behaviors and subsequent accidents and accident rates across
individual and group levels of analysis, and suggested future research activities [3]. The authors found
strong empirical support for the linkage between work behaviour and accidents, and for example
weak empirical support for the linkage between individual differences (attitudes, abilities) and safety
knowledge, skills and motivation [3]. According to previous work by Clarke (2010), some dimensions
of psychological climate (job, role, group, leader, and organizational attributes) are also important
antecedents and predictors of safety climate [4].

One of the most comprehensive and detailed overviews on determinants in literature on
occupational safety is demonstrated by Cornelissen and colleagues [5]. The authors identified
and clustered possible determinants that support occupational safety of employees in the following
high-risk industries: construction, petro-chemistry, warehouses, and manufacturing [5]. In their
study, they categorized the identified factors into seven clusters: Workplace characteristics and
circumstances (cluster 1), Climate and culture (cluster 2), Management and colleagues (cluster 3),
Employee characteristics (cluster 4), External (cluster 5), Performance (cluster 6), and Safety outcomes
(cluster 7) [5]. Table 1 shows a detailed description of each cluster with the corresponding topics
and categories.
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In healthcare, and especially in the hospital workplace, meanwhile, there is a variety of studies
addressing safety culture. However, in many studies, safety culture refers only to patient safety
culture [6,7], and occupational safety culture of employees is not addressed. In some studies,
occupational safety culture was considered in addition to patient safety culture [8-14], but did not
represent the main aspect. The role of working conditions with regard to work-related injuries in
healthcare (e.g., needle stick injuries) has been widely studied [15,16]. Similarly, the general relationship
between safety culture and work-related injuries in healthcare has been well documented [14,17].
Employees in healthcare, and particularly in hospital workplaces, are confronted with high demands
in their daily working conditions. Besides high workload, staff shortage, and shift working, employees
have to deal with suffering and dying patients and their families, time pressure, perceived lack of
reward, and sometimes conflict with other professions [18]. For employees in these professions,
there is both a physical as well as a continuous psychological burden, which can have an impact on
safety culture.

However, determinants of a comprehensive occupational safety culture have not often been
described or categorized in contrast to other workplaces. Furthermore, at the current time, findings on
determinants of occupational safety culture from other workplaces are seldom discussed to develop and
promote an occupational safety culture in hospitals. In our opinion, it can be very useful, in particular
for the development and promotion of an occupational safety culture, to include the experiences of
other workplaces. In recent years, a lot of research on occupational safety culture has taken place,
especially in the area of construction [19], and manufacturing [20]. Therefore, knowledge from these
work areas may be useful to further promote occupational safety culture in hospitals. We therefore
conducted an integrative review and focused on the following two research questions:

1. What are possible determinants of occupational safety culture from the perspective of employees
in different workplaces (hospital, construction, manufacturing, and other industry sectors)?

2. What implications for further research on determinants of occupational safety culture for the
hospital workplace can be derived by comparing the hospital workplace with other workplaces?

We pursued the objective to build a link between hospital workplaces and other workplaces
by generating an overview of determinants of occupational safety culture in different workplaces.
The obtained overview and the comparison of determinants in different workplaces can be helpful
in identifying possible research requirements and implications, especially for hospital workplaces.
The seven clusters from Cornelissen et al. [5] were thereby considered as a suitable framework to
identify, summarize, and classify possible determinants in different workplaces since the authors
considered quantitative and qualitative studies [5], and included determinants (e.g., external factors),
which have received so far little attention in previous models.

2. Materials and Methods

The integrative review was carried out according to the procedure described by Whittemore and
Knafl [21]. According to Whittemore and Knafl, an integrative literature review comprises the main
methodical steps: (1) literature search, (2) data evaluation, and (3) data analysis [21]. We followed and
adapted the PRISMA checklist (Preferred Reporting Items for Systematic reviews and Meta-Analyses)
for the current review [22] (Supplementary Material, Table S1).

2.1. Literature Search

2.1.1. Search Strategy

The aim for the search strategy was to perform a highly specific search by combining the central
terms (using the Boolean operators “AND” and “OR"). We developed a search strategy for one
database (Pubmed) and combined different terms for safety culture (e.g., safety culture, culture
of safety, safety climate, prevention culture, organizational culture or climate) occupational safety
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(e.g., occupational health, occupational safety or occupational health and safety, industrial safety,
job-safety, working safety or safety at work), and workplaces (e.g., workplace, working condition,
work environment, hospital) using “AND”. We used different strategies and developed a text word
search for each database, and if possible, a MeSH term or thesaurus term search. The search strategy
was subdivided according to the setting: One search strategy followed studies in the hospital setting;
the other search strategy was directed at studies conducted in other workplaces. For quality assurance
reasons, the search strategy was evaluated by two different persons (A.S. and M.A.R.) based on the
PRESS Guideline [23]. After feedback, the search strategy was revised, finalized, and then transferred
(if necessary, including translation) to three other databases (Web of Science, PsycINFO and CINAHL).
The final search strategy for the database Pubmed can be viewed in the Supplementary Material (Table
S2 and Table S3).

2.1.2. Inclusion and Exclusion Criteria

We used the SPIDER-Framework [24] to determine inclusion and exclusion criteria with regard
to the four dimensions: Sample, Phenomenon of Interest, Design, Evaluation, and Research type.
We also considered the inclusion and exclusion criteria of the systematic literature review conducted
by Cornelissen and colleagues for orientation [5]:

e “Sample”: The targeted sample comprised employees at different workplaces. Investigated
workplaces were hospital workplaces and other workplaces (e.g., construction, manufacturing,
services, and other industry sectors). We excluded studies conducted in some countries (Israel,
Iran, Africa, Chile and Korea) [25-35], due to the difficulties to compare the results to the German
healthcare system. Furthermore, we excluded studies at nuclear power stations or in the oil
and gas industry since the comparison with workplaces in construction and manufacturing was
of primary interest to us. In addition, the nuclear power and gas industries often focus on the
prevention of accidents/serious incidents, whereas we were interested in the occupational safety
culture “in everyday life”.

e  “Phenomenon of Interest”: We included studies that described different determinants of an
occupational safety culture. We excluded studies in which occupational safety culture at the
workplace was not the main aspect.

e “Design”: We intended to consider studies with different research methods (questionnaire,
qualitative interviews, focus group discussions).

e  “Evaluation”: Studies of interest included the perceptions and experiences of employees on
occupational safety culture. We used the seven clusters from Cornelissen et al. as a raster to
evaluate and sort the determinants that were assessed in the individual studies.

e “Research type”: We included studies with different research designs (qualitative, quantitative,
mixed-method) aiming to gain a more comprehensive view on utilized determinants of an
occupational safety culture in different workplaces. We excluded intervention studies on
occupational safety culture or on occupational safety as we did not want to evaluate the effects of
individual interventions. Our interest was focused on the determinants identified in the studies.

For our study, we used a rather broad definition of safety culture to find sufficient hits in the
literature search. Therefore, we did not distinguish between the two concepts of safety culture and
safety climate. The studies had to be published in peer-reviewed journals since the year 2000 to cover
the last 15 years, and to reflect potential changes in the way occupational safety culture is seen at
different workplaces. The studies had to be published in German or English language.

2.1.3. Literature Search

We searched in four databases (Pubmed, PsycINFO, CINAHL, and Web of Science) to identify
relevant literature for our research aim. The search was conducted in February and March 2019 (last
search was carried out on March 21, 2019) and updated in April 2020 (last search performed on April
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04, 2020). In addition to the database search, the reference list of selected publications was considered.
Furthermore, the following websites were searched for further literature: OSHA (Occupational Safety
and Health Administration), DGUV, BAuA, and INOQA.

2.1.4. Screening and Selection Procedure

Two raters (A.W. and L.S.) screened all references independently. In the screening process, we
included studies that examined safety culture and occupational health and safety. The screening
was conducted using the Rayyan program [36]. At the stage of the full text analysis, we included
studies that described or identified possible determinants of safety culture in the workplace. In case of
disagreement between the two reviewers, there was always the possibility to call in a third person
(MLA.R.). Disagreement between the two reviewers was resolved by consensus discussion.

2.2, Data Evaluation

2.2.1. Critical Appraisal

A quality appraisal for each selected study was conducted in the next step. We used the SURE
Checklist for Cross-sectional studies (12 items) [37], and for longitudinal studies, we employed the
SURE Checklist for Cohort studies (13 items) [38]. In both checklists, all single quality rating items
were answered with “yes”, “can’t tell”, or “no”. For mixed-methods studies, we applied the Mixed
Methods Appraisal Tool (MMAT), which included five questions and also the possibility to answer
with “yes”, “can’t tell”, or “no” [39]. All quality rating items are shown in the Supplementary Material
(see Table S4). For each study, we calculated how often items from the checklist were answered with
“yes” in percent and considered values above 60% as satisfying quality (see Table S5 in Supplementary
Material).

2.2.2. Data Analysis

We followed the procedure described by Whittemore and Knafl for data analysis with data
reduction, data display, and data comparison [21]. For data analysis, we developed a data sheet and
extracted study characteristics from the included studies (see Table S5 in Supplementary Material).
We investigated the variables of the individual studies and categorized them according to each of the
seven clusters of Cornelissen et al. using a concept mapping strategy [40]. The detailed mapping of the
individual variables is shown in Table S5 in Supplementary Material. After mapping, we calculated
how often the clusters are represented in the different workplaces (hospital versus other workplaces)
to identify possible research gaps (see Tables 2 and 3).

3. Results

3.1. Summary of Search Results

The literature search yielded 5566 hits. After removing duplicates, 3038 results remained for title
and abstract screening. Following the screening, we included 172 publications in the full text analysis.
After the full text analysis and critical appraisal, a total of 44 studies were included in the literature
review. The selection process of the studies is outlined in Figure 1.
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3.2. Characteristics of Included Studies.

We identified 44 studies investigating various determinants of an occupational safety culture [41-84].
Seventeen studies referred to hospital workplaces [41,44,48,54,56,62-67,69-71,80,81,84] and 27 studies
were conducted at other workplaces, mostly manufacturing, construction, and other industry
sectors [42,43,45-47,49-53,55,57-61,68,72-79,82,83].

The 44 studies were published between 2000 and 2020. Most of the studies applied a cross-sectional
research design [41-55,57-65,68,69,71-81,83,84]. We identified four cohort studies using a longitudinal
research design [56,67,70,82], and only one study employing a mixed-methods design [66]. Fifteen
studies were conducted in European countries: five in Spain [51-53,73,83], three in Sweden [61,72,82],
twoin Italy [43,48], one in the Netherlands [44], one in Austria [45], one in the United Kingdom [47],
one in Serbia [68], and one in Portugal [78]. Seventeen studies were carried out in the United States
of America (USA) [41,49,50,54,56,58-60,62,71,74-77,79-81]. We identified three studies conducted in
Canada [46,63,64], seven studies conducted in Australia [55,57,66,67,69,70,84], and one cross-national
study referred to research undertaken in the United States of America and in Canada [65]. One study
did not specify where the research was carried out, but only stated that the results referred to 19
countries [42].

Most of the studies used self-report questionnaires to capture safety culture. In some studies,
the questionnaires were combined with other gathered data (e.g., routine data, injury reports, injury
database, safety audit) [41,56,59,67,70,75,76,78,81,84]. One mixed-methods study used both a scale
from a questionnaire and qualitative interview data [66]. The conducted quality appraisal revealed
satisfying quality values above 60% for most of the studies. Some studies achieved values under
60% [44,48,55,67,69,71,74,75,77]. The main reasons for the negative appraisals were lack of information
on eligibility and on selection of the study participants. A comprehensive overview of the studies is
presented in the Supplementary Material (Table S5).

The overview of how frequently and in which clusters determinants from the individual studies
were represented is shown with regard to hospital (Table 2) and other workplaces (Table 3). Neither for
hospital workplaces nor for other workplaces were all clusters addressed simultaneously by at least
one study. Instead, most of the studies reported on determinants attributed to the cluster “Management
and colleagues” (16/17 studies on hospital workplaces, 25/27 studies on other workplaces), followed
by “Employee Characteristics” (14/17 (hospitals) and 23/27 (other), respectively), and “Workplace
characteristics and circumstances” (14/17 studies on hospitals and 21/27 studies on other workplaces,
respectively). The least frequently investigated determinants belonged to the clusters “External
(Factors]” (0/17 studies on hospital workplaces and 2/27 studies on other workplaces) and “Climate
and Culture” (3/17 on hospital workplaces and 1/27 on other workplaces, respectively).
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3.3. Determinants of An Occupational Safety Culture

3.3.1. Cluster “Workplace Characteristics and Circumstances”

Fourteen out of the 17 studies in hospital workplaces addressed “Workplace characteristics and
circumstances” (see Table 2). Studies in this cluster covered the following topics: accessibility, availability,
and quantity of safety equipment [54]; exposure to workplace hazards and risks [54,71,80,81]; perceived
workplace orjob safety [63-65]; and description of work and hospital characteristics (e.g., work arrangement,
work role and position, workload, job stress, role clarity, patient/client contact, and patient care rates, hours
worked, number of workers in the team, hospital status) [41,44,54,62-64,66,69,80,581,84]. Some individual
data, like union membership [80], work engagement [67], and employment status [64,84], were also
addressed. Two studies mentioned aspects of psychosocial working conditions (e.g., conflict with others,
lack of support, emotional demands, bullying, skills discretion) [62,67].

In 21/27 of the studies in other workplaces, topics from the cluster “Workplace characteristics
and circumstances” were also included (see Table 3). Common topics were safety-related issues like
average working environment risk level or exposure to common workplace hazards [42,68,73,78,83],
availability and safety conditions of safety equipment and machinery [53,78], promotion of overall
health and well-being [60], and perceived safety or health at work [49,50,59,60,72,75,78]. Some studies
also focused on descriptions of workplace characteristics and covered the following topics: type of
organization or department [43,68,72,73,78], OHSAS 18001 (Occupational Health and Safety Assessment
Series) certification [72], geographical location of the organization [57], and company size or number of
employees [45,46,53,72,73]. Other topics included information on employees, like kind of job contract
or type of employment [43,53,57,73], respondents” role or job position [45-47,53,57,60,68,72,73,78], work
shift [43], weekly working hours or number of hours worked [4649,60,72], and individual data like
union membership [46]. Some studies addressed organizational environment and functionality [68,72],
environmental or physical working conditions [49,57,72], the quality of environmental working conditions
(e.g., humidity, lighting, ventilation, temperature, workspace) [49,73,83], and work-related safety practices [ 74].
Other studies focused on different aspects of psychosocial working conditions [42,45,46,52,53,61,72,74,75,82].
One study mentioned specific work limitations (e.g., physical demands, time management) [60].

3.3.2. Cluster “Climate and Culture”

Only 3/17 of the studies in hospital workplaces mentioned “Climate and culture” aspects (see
Table 2). We identified three studies referring to organizational climate [48,69,81]. One study from
the hospital sector reported the following topics: affective, cognitive, and instrumental factors of
organizational climate [48]. The affective factor included aspects of social and interpersonal relationships
between employees [48]. The cognitive factor comprised perceptions related to psychological
involvement in the workplace, and the instrumental factor consisted of structural aspects [48].
Further topics within this cluster were general organizational climate with specific aspects of the
work environment (e.g., appraisal and recognition, goal congruency, participative decision-making,
professional growth, professional interaction) [69], and perceived organizational climate [81].

Only 1/27 of the studies from other workplaces included topics that could be assigned to the
cluster “Climate and culture” (see Table 3).

3.3.3. Cluster “Management and Colleagues”

Most studies in hospital workplaces (16/17) addressed topics from the cluster “Management and
colleagues” (see Table 2). Topics can be assigned to management (e.g., management priority given to
health and safety; management commitment to health and safety, manager values, manager support
... ) [44,48,54,62-67,69,70,80,84], to supervisors (e.g., supervisor safety, supervisor support, supervisor
safety leadership ... ) [41,56,63-65], and to co-workers (e.g., co-worker influence, group-norms,
co-worker safety, and co-worker support) [44,63-65]. On the other hand, some of the studies in
hospital workplaces included themes that referred to the management of occupational safety, e.g.,

103



Results

Int. . Environ. Res. Public Health 2020, 17, 6588 12 of 22

organizational communication and feedback about safety issues [44,54,62,66,67,69,80,84], organizational
participation [44,66,67,84], and the implementation of different safety systems and safety procedures
(safety precautions, safety trainings, safety workarounds and safety programs) [54,62-65,69,71,80].

Similar to studies from hospital workplaces, topics from the cluster “Management and colleagues”
were also addressed in 25/27 of the studies from other workplaces (see Table 3). Common
topics for management were: safety communication [43,45,49,51,52,55,57,59,68,72,73,75-78,82,83],
safety training or safety practices [43,45,46,51,53,55,58,68,72,75,77], safety rules, safety standards or
safety policies and programs [49-51,53,57,68,72,73], safety management and leadership [57,72,73,83],
management values [43,45,55,75,77], management commitment to safety and competence, managers’
attitudes towards safety, and managers’ behaviour towards safety [46,51,52,58,59,72,74,79,82]. Safety
inspections [42,55], improvement of safety systems and continuous improvements [43,72,75,77,78],
priority and importance of safety issues within the organization [49,50,53,79,82], and organizational
or management support for safety [49,50,68] were also included. Specific topics in individual
studies comprised return-to-work policies [58], accident or risk prevention [53,68], post-injury
administration [58], deployment of safety delegates [53,72], occupational health services [72],
top management safety empowerment, and safety justice [79]. Other topics that affect management
are: management reaction and investment [53,68,78], planning and control activities [51,53,72]. Finally,
the following topics were also addressed: specific and different leader influence tactics [47,72],
and incentives [51,52]. Common topics for supervisors were: safety communication [42], supervisor’s
reaction to workers” behaviours [43], supervisor’s effort to improve safety [42,43,53], supervisor
safety perception [46], supervisory action and expectation [42,47,53], supervisor enforcement of safety
policies [42,77], supervisor concerns related to workers’ safety practices [78], supervisor support [74],
supervisor safety priority, commitment and competence, and supervisor safety empowerment and
justice [79]. Common topics for co-workers were: safety communication [43], safety mentoring [43],
safety systems [43], co-workers values [43], co-worker safety perception [46], co-worker support [49],
and co-worker safety commitment [79].

3.34. Cluster “Employee Characteristics”

Fourteen of 17 of the studies in hospital workplaces included employee characteristics (see
Table 2). The most common topics were age [41,44 54,64-66,80,81,84], gender [41,44,54,65,80,84], years of
experience [64,65,81], tenure or length of employment [41,44,66,80], and educational level [54,64,65,80,81].
In addition to safety culture, further studies in hospital workplaces assessed job satisfaction [64,65,71],
turnover intentions [64,65,71], self-rated health status [65,67], and lifestyle habits (e.g., smoking,
exercise) [44]. Some studies also recorded negative affect [70,71], race, ethnicity, and social background
information [80].

Twenty-three of 27 of the studies conducted at other workplaces also addressed employee
characteristics (see Table 3). Similar to the studies in hospital workplaces, the most common topics were
age  [42,43,46,47,49,53,57 60,68,72,73,78], gender  [43,46,47,49,53,57,60,68,72,73,78], educational
level [43,53,60,68,73], and length of employment or work experience and organizational
tenure [42,43,46,47,49,53,68,78]. Further studies also included specific safety characteristics (e.g., safety
motivation, safety knowledge, safety awareness and competency, hazards recognition, safety control, previous
involvement in work accidents, and individual responsibility) [45,46,51,54,55,58,59,61,68,72-75,78,83]. Other
factors within this cluster were assessments of individual resilience [46], organizational trust [59,78],
employee satisfaction [52,59-61], lateness [50], and turnover intention [50,52,59]. Additionally, self-rated
health (e.g., vitality) [50,60], Lifestyle behaviours (tobacco, alcohol, emotional or physical abuse, physical
activity, nutrition, sleep) [60], and other socio-demographic data were collected (e.g., nationality,
children) [43,53].
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3.3.5. Cluster “External (Factors)”

We were unable to identify any studies in hospital workplaces which addressed topics belonging
to the cluster “External (factors)”.

Only 2/27 of the studies cond ucted in other workplaces add ressed aspects from the cluster “External
(factors)” (see Table 3). Two studies included customer satisfaction as part of firm competitiveness
and the existence of a budget for occupational health and safety management as part of occupational
health and safety management [52,72].

3.3.6. Cluster “Performance”

Eight of 17 of the studies in hospital workplaces included topics that could be assigned to the
cluster “Performance” (see Table 2). The studies addressed safety compliance [41,48,54,56,62,69-71]
and safety participation of the employees [48,62,69,70].

Nineteen of 27 of the studies from other workplaces included topics from the cluster “Performance” (see
Table 3). The most common topics were also safety compliance and adherence [43,45,52,53,55,57,75,79,82],
and safety participation of the employees [43,4547,49,52,55,79]. Other topics within this cluster were safety
involvement and safety-specific behaviour (e.g., suggestions and reports to supervisors, using available safety
protection equipment, structural safety behaviour, interactive safety behaviour, personal safety behaviour, choosing
safe working methods and procedures, taking no shortcuts with safety, prioritizing safety, workers’ commitment
to safety, organizational commitment, risk acceptance, and safety audit) [45,50,51,53,55,57,61,72,73,78,32,83).
Three studies dealt with aspects of organizational performance within this cluster. Two studies included aspects
of production performance (e.g,., product quality, productivity, image and reputation, and innovation) [52,60],
and another study employed aspects of financial performance (e.g, company profitability, solvency, and
creditworthiness [72].

3.3.7. Cluster “Safety Outcomes”

Twelve of 17 of the studies in hospital workplaces included topics related to the cluster “Safety outcomes”
(see Table 2). Topics were injuries [41,56,64,65,71,81,84], safety incidents and accidents [54,66,67,70], reporting
and underreporting of injuries [56,84]. Sick days, illnesses, physical and psychosocial disorders (e.g.,
musculoskeletal disorders, emotional exhaustion, burnout), days missed from work, and other factors (e.g.,
absenteeism; presenteeism; healthcare utilization) were also addressed [41,44,64,67,84].

Topics from the cluster “Safety outcomes” were included in 16/27 of the studies from other
workplaces (see Table 3). Analogously to the studies in hospital workplaces, common topics were
reported, such as injuries [51,52,58,59,75] and safety incidents and accidents [46,50,68,72,75]. One study
distinguished between safety incidents with regard to expected frequency and expected severity [74].
Some studies also addressed topics like reporting and underreporting of injuries and accidents, and
provided information about reported and unreported injuries and accident rates [76,77]. Two studies
classified work-related accident rates into four categories: number of near misses, minor accidents,
accidents resulting in up to 3 days off work, and severe accidents resulting in more than 3 days
off work [73,83]. Another study also addressed work time missed because of health-related and
non-health-related issues [60]. Three studies mentioned consequences from safety incidents, like
physical and psychological stress symptoms (e.g., emotional exhaustion) [46,57] and disorders (e.g.,
back pain, depression) [60]. Three studies also communicated other safety-related outcomes (e.g.,
absenteeism from work and material damage) [50-52].

3.3.8. Classification of the Studies into the Topics and Categories according to Cornelissen et al.

We compared our findings with topics and categories identified by Cornelissen et al. [5]. Table 4
summartizes for each cluster which of the studies addressed the respective topics and categories as
proposed by Cornelissen et al. [5].
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Table 4. Summary and classification of the studies addressing cluster, topics, and categories according
to Cornelissen et al. [5]

Cluster Categories Studies at Hospital Studies at other
g Workplace Workplaces
1. Workplace Physical work environment [54,63,71,80,81] 142’49%53 ’7587’8630]’68’ a
c%laracterlstlcq and [42,43 45,46,49,50,52,
glreumstances Work characteristics [41,44,62-67,69,80,84] 53,57,59-61,72,74,75,
82]
Workforce [41,44,64,66,80,84] [43'45_‘%3737;]57'60’68'
2. Climate and Organizational climate and culture [48,69,81] [50]
culture Safety climate and culture
Management attitudes and [41,44,48,54,56,62-67 69, 143_’4547’49752’55’
. 57-59,68,72,74,75,77—
3. Management behaviours 70,80,84] 79.82.83]
and colleagues C Ker attitud d g
UG e [44,63-65] [43,46,49,79]
behaviours
[42,43,45,46,49-53,55,
Management of safety [44,54,62-67,69,71,80,84]  57-59,68,72,73,75-78,
82,33]
Employee demographics [41,44,54,64-66,80,81,84] 143’423%4;&4;,’:%?7’50’
4. Employee [ £
e i : 42,43 ,46,47,49 50,52,
characteristics Career and job attitudes [41 44,64-66,71,80,81] 53,59-61,68,78]
Safety characteristics [48,65,69,70] 145’%?’;1—’;55:;3?]’61!6&
Lifestyle [44,67] [50,60]
Governmental bodies
5. External Stakeholders [52]
Socio-economic [72]
[43,45,47 ,49-53,55,57,
6. Performance Safety-related performance [41,48,54,56,62,69-71] 58,6],7;,273,'; 5,78,79,
Organizational performance [52,60,72]
Incidents [66,67] [46,72]
7. . Safety Accidents [70] [50,68,73,75,77,83]
(PUICHEES Injuries [41,54,56,64,6571,81,84]  [51,52,58,59,74-77]

4. Discussion

We conducted an integrative literature review to assess and map determinants of an occupational
safety culture in different workplaces (hospitals and workplaces in construction, manufacturing,
warehouses, and others) using the seven clusters described by Cornelissen et al. [5] as a framework.

The obtained overview and the comparison of determinants in different workplaces facilitate the
identification of possible research requirements and implications, especially for hospital workplaces.
We discuss the results for each of the seven clusters below, and compare our findings with antecedents
identified in other models [2—4].

4.1. Determinants of An Occupational Safety Culture

4.1.1. Cluster “Workplace Characteristics and Circumstances”

The topics addressed within this cluster were almost used equally by the studies at different
workplaces (14/17 at hospital workplaces versus 21/27 at other workplaces). In general, we found a
variety of different determinants. This cluster represented also determinants mentioned in other models,
like job demands or job role [2,4]. Compared with topics and categories from Cornelissen et al. [5],
we found determinants for physical work environment, work characteristics, and workforce. Most
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determinants were addressed in the category work characteristics (see Table 4). This may be because
the included studies in the different workplaces mainly considered the perspective of employees
and how employees perceive their workplace, for example. Therefore, other characteristics such as
workforce quantity and workforce composition were covered less in the studies. Generally, studies
in hospital workplaces revealed fewer determinants in this cluster compared to studies from other
workplaces. In particular, physical and psychosocial working conditions were not recorded to the
same extent. In addition, new and emerging occupational safety and health risks associated with
digitalization like increasing work stress and ergonomic risks [85] were also not addressed in the
studies included in this review. For future studies in hospital workplaces, it may be promising to
include and address further determinants from this cluster, and to cover aspects from physical work
environment, (changing) work characteristics, and workforce. It also seems promising to address
further topics associated with digitalization since the emergence of digitalization affects more and
more employees in their workplaces [85].

4.1.2. Cluster “Climate and Culture”

Overall, this cluster was not very well represented in the studies on hospital workplaces (3/17)
or other workplaces (1/27). In our opinion, it is not completely clear why this cluster is so rarely
represented in studies. Omne reason is certainly that the topics in this cluster were not further
differentiated, but were only divided into organizational culture/climate and safety culture/climate.
This complicated the assignment of content within the mapping. Another explanation could be that
the included studies mainly considered the perspective of employees and not the perspective of
management and supervisors. The evaluation of organizational safety culture and climate aspects
may be better captured in studies that surveyed supervisors and management besides employees.
Another explanation may be that topics from this cluster were not often included in questionnaires.
In many cases, safety culture questionnaires focus on specific and easily detectable topics, such as
leadership, safety behaviour or safety outcomes, and other themes are not assessed. Other models also
included topics from this cluster [2]. He et al. named organizational culture as one facet of organization
characteristics and as a subtopic from situational factors [2]. The study by He et al. found a strong
association between organizational climate and safety climate. One implication for future surveys is
certainly to use more assessment instruments that measure these topics in order to gain more insights
and to address comprehensively the content of this cluster.

4.1.3. Cluster “Management and Colleagues”

Topics from the cluster “Management and colleagues” were most represented among the studies
included in this review. Sixteen of 17 of the studies in hospital workplaces and 25/27 from other
workplaces were related to the cluster “Management and colleagues”. Compared with topics and
categories by Cornelissen et al. [5], we identified determinants for management attitudes and behaviours,
for co-worker attitudes and behaviours, and also for management of safety. It was not surprising
that management and supervisors played an important role regarding safety culture in all identified
studies. Other studies also confirmed the important role of management, supervisors, and co-workers
in shaping safety culture [86]. Christian et al. performed a meta-analysis about workplace safety and
confirmed that leadership constituted an integral component for improved workplace safety in addition
to other person and situation-related factors [87]. The relevance of leadership and the influence of
co-workers is also addressed in other models. He et al. was also able to show in his quantitative
overview moderate to strong associations of leadership and co-workers with safety climate [2]. Thus,
leadership and co-workers are important determinants of an occupational safety culture.

4.1.4. Cluster “Employee Characteristics”

Another frequently discussed cluster was “Employee characteristics”. The topics addressed within
this cluster were used equally by the studies addressing hospital (14/17) and other workplaces (23/27).
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Most of the studies assessed demographic aspects of the employees like age, gender or education.
Specific career and job attitudes (e.g., tenure, job satisfaction, trust) and some lifestyle habits were also
captured. In contrast to hospital workplaces, studies at other workplaces addressed specific safety
characteristics (e.g., safety motivation, knowledge, awareness and competency ... ) to a larger extent.
He et al. did not mention safety characteristics in his overview although previous work indicated the
important role of safety knowledge and safety motivation [3,87]. Also, lifestyle habits were rarely
listed as determinants in the studies included in the overview [2]. It seems useful to reflect safety
characteristics and lifestyle habits in hospital workplaces as well, and future studies should address
these aspects.

4.1.5. Cluster “External (Factors)”

Topics from the cluster “External (Factors)” were given the least attention. We found no studies
that included determinants from this cluster for hospital workplaces, and identified only 2/27 for
other workplaces. The determinants identified according to Cornelissen et al. were only related to
stakeholders (customer satisfaction) and to socio-economic issues (budget for occupational health and
safety management). We found no studies that addressed aspects of governmental bodies, for example.
This finding is supported by Cornelissen et al. [5], who stated that this cluster is rarely represented in
other workplaces and that there is a gap in research regarding this cluster [5]. We did not find other
published models who discussed these topics either.

4.1.6. Cluster “Performance”

The cluster “Performance” was represented differently in the various workplaces. Only 8/17 of
the topics from this cluster referred to hospital workplaces. In contrast, 19/27 of the studies at other
workplaces included topics that could be assigned to this cluster. In hospital workplaces, the topics
referred only to safety-related performance, like safety compliance and/or safety participation. No other
topics were addressed. At other workplaces, most of the topics also concentrated on safety compliance
and/or safety participation. However, we identified three studies that included topics related to
organizational performance. This uneven distribution is in line with findings by Cornelissen et al. [5].
The authors also found that safety-related performance aspects were more addressed in their study
than aspects of organizational performance [5]. In other models, performance and in particular
safety-related work behavior is a common topic of discussion [3]. However, there is no difference
between safety-related or organizational performance, and topics from organizational performance
were seldom discussed. In general, studies in hospital workplaces should integrate more topics from
the cluster “Performance”, and possibly also aspects of organizational performance.

4.1.7. Cluster “Safety Outcomes”

This cluster was mentioned more often in hospital workplaces than in other workplaces (12/17
versus 16/27). Compared with topics and categories by Cornelissen et al., the studies included in the
current study covered work-related incidents, accidents, and injuries in employees. We also assigned
other topics into this cluster, like physical and psychological or psychosomatic disorders, although
these topics are not mentioned in this cluster by Cornelissen et al. In our opinion, this cluster plays an
important role for safety culture in hospitals. Hospital workers are generally at a high risk of getting
injured (e.g., needle stick injury) or suffering an accident at work (e.g., heavy lifting while transferring
patients). Another reason why this cluster is well represented in studies in the hospital setting may be
the now well-established patient safety reporting system. In many countries, it is now standard to
monitor and analyze (patient) safety outcomes carefully. We therefore assume that many studies in
this area particularly consider safety outcomes as essential when it is necessary to assess occupational
safety culture. As already mentioned, the relationship between safety culture and safety outcomes is
well-documented in healthcare research [8,81], and future studies should comprehensively consider
topics from this cluster. However, in our opinion, this cluster needed to be broadened in order to
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be able to address topics such as physical, psychological, and psychosomatic disorders. In addition,
the reporting and underreporting of safety outcomes seems to be an important issue that should be
addressed to a larger extent in further studies in the hospital sector.

4.2, Summary and Recommendations for Future Studies

We identified and mapped different determinants of occupational safety culture in various
workplaces (hospital and workplaces in construction, manufacturing, and other industry sectors)
using the seven clusters described by Cornelissen et al. [5]. As indicated in Tables 2 and 3, we were
unable to find a study in the different workplaces that covered determinants in all seven clusters.
This raises the question of whether future studies should cover determinants from as many clusters as
possible. Our overview shows that, in particular, determinants in the clusters “Climate and Culture”
and “External (Factors)” have received little consideration in previous studies, so far. For future
studies, it may be promising to include determinants from these two clusters. The integration of further
factors can help to discover relationships between further determinants and to broaden perspectives
on occupational safety culture. The overview also revealed that the same determinants of occupational
safety culture are often measured in studies at different workplaces. We did not find any major
differences regarding the investigated determinants in different workplaces. It may be helpful for
future studies in the hospital sector to (1) consider the findings of studies on occupational safety culture
in other workplaces, and (2) specifically select determinants and investigate them in the hospital sector.
This may help to understand occupational safety culture in hospital workplaces more comprehensively.

4.3. Strengths and Limitations of the Study

The use of the seven clusters from Cornelissen et al. to classify and map possible determinants
from different workplaces was suitable and helpful in comparing studies assessing hospital workplaces
and other workplaces. Based on the conducted concept mapping of different determinants and
the standardized comparison of studies reporting on different workplaces, we gained insights into
the priorities in previous research on occupational safety culture and which aspects deserve future
priorities. In addition to the imbalance in the assessment of determinants covering the seven individual
clusters, new and emerging occupational health and safety risks associated with digitalization should
be presented, e.g., in surveys or observations of work processes.

This review also had some methodological limitations. We conducted an integrative literature
review with highly heterogeneous studies and diverse definitions of safety culture and safety climate.
The concept mapping of possible determinants was carried out based on the information in the
studies. In rare cases, the information lacked details, e.g., some studies did not provide the complete
questionnaire with scales and items. In addition, it can be assumed that certain variables are only
published in internal reports. For future research work, it might be useful to include internal reports
or results from industry sector surveys or similar approaches in hospitals in order to get a more
comprehensive picture of different determinants of occupational safety culture. Another limitation
lies in the exclusion criteria. We excluded some countries due to a poor comparability to the working
situations in Germany, and focused only on specific workplaces (mainly hospital, construction,
manufacturing, and other industry sectors) and on the perspectives of employees. Also, the inclusion
of studies only published in English or German should be considered as a limitation. It is possible
that including studies from more countries, other workplaces, and the perspectives of supervisors
and management would have resulted in more hits and more detected possible determinants in the
seven clusters.

5. Conclusions

The seven clusters by Cornelissen et al. were useful in classifying various determinants from
studies at different workplaces. By comparing and contrasting previously investigated determinants
at the hospital workplace with other workplaces, it was possible to derive implications for further
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research, especially for the hospital sector. Comparing different economic sectors, many determinants
identified from workplaces in e.g., construction work have not been addressed to the same extent in
studies covering hospital workplaces, to date. In particular, specific topics from Cluster 2 according
to Cornelissen et al. (e.g., safety climate/culture), Cluster 4 (e.g., safety characteristics, lifestyle
habits), Cluster 5 (e.g., external factors), Cluster 6 (e.g., organizational performance), and Cluster 7
(e.g., consideration of other outcomes such as physical and psychosomatic disorders, reporting and
underreporting of injuries) have been given little attention in hospital workplaces so far and should be
included in further studies. It may be promising for future studies on hospital workplaces to assess
these topics and to gain a more comprehensive picture of important determinants of an occupational
safety culture in the hospital sector. In general, new and emerging occupational safety and health
risks associated with digitalization should be also included in the assessment of determinants of
occupational safety culture in all workplaces.
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3 Discussion

This dissertation comprises four publications dealing with patient and occupa-
tional safety culture and psychosocial factors within working conditions from the
perspective of nurses and physicians in the hospital setting. Results previously
mentioned in the discussion sections of the four publications will be raised, but
not discussed again in detail. Subsequently, individual findings on patient and
occupational safety culture as well as working conditions not previously dis-

cussed are presented here in more detail.

3.1Patient Safety Culture in University Hospitals: Assessment and Predic-
tors

Assessment of Patient Safety Climate: Discussion of Main Results

Publication 1 focused on the assessment of patient safety climate using the
HSPSC-D (version 1) and additionally developed twin items [27]. HSPSC is one
of the most commonly used instruments in hospitals to measure patient safety
climate [176]. The HSPSC was originally developed by Sorra and Nieva in 2004,
consisting of 42 items grouped into twelve dimensions [177]. The original ques-
tionnaire was created on the basis of a literature review (on safety, accidents,
errors, safety and organizational climate and culture), existing surveys, and back-
ground interviews with hospital staff [177, 178]. Thus, there is no theoretical
model underlying the questionnaire. Previous studies yielded acceptable results
regarding reliability (Cronbach’s alpha between .63 and .84), and satisfying re-
sults related to validity of the scales [177-181]. For German speaking countries,
Pfeiffer and Manser developed a Swiss version of the HSPSC (version 1.0) in
2010, and conducted confirmatory and exploratory factor analyses [182]. Ham-
mer et al. (2011) adapted the Swiss version for medical directors in Germany
(HSPSC-M) [183]. Based on these two instruments, a German version for
healthcare workers was developed within the WorkSafeMed study (HSPSC-D),
and psychometric properties of this version (e.g. model fit, internal consistency,
construct validity) were tested and showed satisfying values [184]. HSPSC as-
sesses patient safety climate from the perspective of hospital workers at three

levels (individual or unit level, hospital level, and outcome variables) [177, 178].
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In the WorkSafeMed study and this dissertation, the following scales of the
HSPSC-D were assessed at the three levels [27]:

— Assessment at the individual or unit level. Supervisor / manager ex-
pectations, organizational learning, teamwork within units, communication
openness, feedback and communication about error, nonpunitive re-
sponse to error, and staffing

— Assessment at the hospital level. Management support for patient
safety, teamwork across units, and handoffs and transitions

— Assessment of outcome variables: Overall perceptions of patient safety,
frequency of event reporting, patient safety grade, overall safety grade in

the medication process

At all three levels, the WorkSafeMed study and the dissertation identified different
perceptions by nurses and physicians [27]. In the following, mainly the results
with a large effect size dcohen >.50 are further discussed. Accordingly, this refers

to the scales “staffing”, “management support for patient safety”, and “overall per-
ceptions of patient safety”.

At the individual or unit level, a significantly different assessment was found for
the scale “staffing”: Nurses in the WorkSafeMed sample rated this scale signifi-
cantly lower (2.4 £ 0.8) than physicians (2.8 + 0.8) [27]. The scale consisted of
four items: one positively worded item (“We have enough staff to handle the work-
load”) and three negatively worded items (“Staff in this unit work longer hours
than is best for patient care” / “We use more agency/temporary staff than is best
for patient care” / “We work in "crisis mode" trying to do too much, too quickly”).
According to Schriesheim et al. (1991), negatively worded items can lead to mis-
understanding among study participants and a lower reliability [185]. To reduce
misunderstanding and ambiguities regarding the wording of items, our question-
naire and all items within were pretested among nurses and physicians before
the survey [27]. In the WorkSafeMed study, we determined a Cronbach’s a of .69
for the scale “staffing”. According to previous recommendations, only Cronbach's
alpha values between .70 and .90 can be considered as satisfactory [186]. How-
ever, other studies using the HSPSC also revealed lower Cronbach's alpha val-
ues for the scale “staffing” [180]. Compared with previous research, a recent
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meta-analysis and systematic review with 59 included studies revealed that the
scale “staffing” belonged to the lowest rated dimensions among the HSPSC [64].
Within this review and meta-analysis, 18 studies were conducted in Europe [64].
In their study, the scale “staffing” received only 36% positive responses [64].
Thus, it can be assumed that staffing levels of nurses and physicians are also
perceived as inadequate in other countries. To date, mainly international studies
on nursing have demonstrated associations between staffing, quality of care, and
patient outcomes [16, 17, 131-134]. Similarly, previous studies also found some
indication that adequate staffing and nurse-to-patient ratios are associated with
fewer occupational accidents and injuries [15], and a lower risk of adverse cardi-
ovascular health events [187] for nurses. From this, it can be concluded that ad-
equate staffing and nurse-to-patient ratios lead to improvements in patient safety,

but also to improvements in the occupational safety and health of nurses.

Overall, as noted at the beginning of this dissertation, the introduction of DRGs
in German hospitals was accompanied by a massive reduction in nursing staff
positions [20], and a political discussion about nursing staff standards and appro-
priate patient-to-nurse-ratios that has not ended to this day. This reduction in
staffing and the shortage of nurses could not be recruited and retained in hospi-
tals before the start of the WorkSafeMed study. Thus, the subjective results of
the scale “staffing” reflect the reality that there is a massive shortage of nurses in
German hospitals overall. A major policy development since the WorkSafeMed
study has therefore been, most notably, the “Concerted Action on Care” program
(“Konzertierte Aktion Pflege”) [188]. Since 2018, the Federal Ministry of Health,
the Ministry of Labor and Social Affairs, and the Ministry for Family Affairs, Senior
Citizens, Women and Youth have collaborated and developed strategies to im-
prove the education and training of nurses, the staffing situation, and salaries
[188]. In November 2020, the first report on their implementation in the various
working groups was presented [189]. With regard to the staffing situation in hos-
pitals, the German Nursing Council (“Deutscher Pflegerat”), the German Hospital
Federation (“Deutsche Krankenhausgesellschaft”), and ver.di have developed an
interim proposal for a nursing staff assessment procedure (PPR 2.0) [189]. Cur-

rently, the Federal Ministry of Health is engaged in further discussions [189], and
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it is unclear whether this proposal will be implemented in hospitals. There are
currently staffing guidelines for some units in hospitals (“Pflegepersonalunter-
grenzen”) [190], but not for all units. Since 2020, the nursing staff ratio
(“Pflegepersonalquotient”) has also been implemented, which determines the ra-
tio of nursing staff to individual nursing services provided by a hospital [190].
Overall, however, it remains uncertain to what extent the staffing situation for
nurses in Germany will improve in the long term and to what extent these recently
implemented policy measures will contribute to this. In recent years, the staffing
situation of physicians has been less discussed at the political level. In a repeated
survey of the Marburger Bund (2019), physicians stated they were still confronted
with overtime, staff shortages, and increasing time pressures [12]. Another qual-
itative study also addressed high workloads, lack of staff, and working overtime
as perceived stress factors [191]. However, a recent study conducted in England
illustrated the association between sufficient medical staff and lower mortality
among patients [192]. Thus, as already shown in many studies, ensuring a high
level of patient safety requires both a sufficient number of nurses and physicians.

At the hospital level, we also found a different assessment of both professional
groups regarding the scale “management support for patient safety” [27]. The
scale consisted of three items (“Hospital management provides a work climate
that promotes patient safety” / “The actions of hospital management show that
patient safety is a top priority” / “Hospital management seems interested in patient
safety only after an adverse event happens” (negatively worded)) and revealed a
Cronbach’s a of .84. Physicians evaluated this scale (3.0 + 0.8) significantly more
positively than nurses (2.6 + 0.8) [27]. As already discussed in publication 1, we
assumed that nurses have little contact with hospital management and may there-
fore think that managing staff is not involved in activities for the improvements of
patient safety issues in hospital units [27]. Generally speaking, according to Flin
(2007) and Sammer et al. (2010), management support of, or commitment to
safety issues and leadership are among the most important dimensions for safety
culture [193, 194]. Previous studies for example demonstrated the relevance and

the important role of leadership for safety culture [195-198]. Thus, improvements
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are needed so that nurses also perceive that hospital management supports them

in advancing patient safety.

Regarding the outcome variables, we observed that nurses evaluated the scale
“overall perceptions of patient safety” significantly poorer (2.9 £ 0.7) than physi-
cians (3.3 £ 0.8) [27]. The scale included four items (“It is just by chance that
more serious mistakes don’t happen around here (negatively worded) / “Patient
safety is never sacrificed to get more work done” / “We have patient safety prob-
lems in this unit (negatively worded)” / “Our procedures and systems are good at
preventing errors from happening”) and showed a Cronbach’s a of .76. Compared
with the systematic review and meta-analysis by Okuyama et al. [64], nurses in
the WorkSafeMed sample also gave a poorer grade for patient safety [27]. As
already discussed in publication 1, the perceived worsening of nursing working
conditions may lead to lower ratings of patient safety climate [27]. A recently study
conducted by Mihdawi et al. (2020) described the impact of the working environ-
ment for patient safety and recommended improvements, especially with regard
to staffing, resource adequacy, nurses' participation, and communication style
[199]. Besides the self-reported outcome variables for patient safety culture in the
HSPSC-D, we did not include additional objective outcome measures for patient
safety in publication 1. Within the WorkSafeMed study, Sturm et al. (2019), for
example, correlated survey-related perceptions of working conditions and patient
safety with specific routine data for quality of care and workload [26]. Routine
data for quality of care comprised readmission rates and disease-related patient
length of stay [26]. In their study, the authors identified associations between
higher readmission rates and lower perceived patient safety by nurses and phy-
sicians, as well as an association between shorter patient length of stay and bet-
ter teamwork within units for both groups and lower risk of burnout among physi-
cians [26]. The combination of subjective survey data with other more “objective

data” is valuable as it provides additional insights and relationships.

In summary, physicians in the WorkSafeMed study rated scales assessing pa-
tient safety climate more positively than nurses in our sample [27]. Other studies
have also identified and reported varying scores on patient safety climate scales

[56, 65]. The different assessments are presumably also based in part on the
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different work responsibilities of the two occupational groups in Germany. Never-
theless, the nurses in our sample see a need for further improvement, particularly
in patient safety. According to Albalawi et al. (2020), the following factors contrib-
ute to improvements in patient safety climate: establishing a blame-free culture,
improving communications and leadership capacity, learning from errors, and in-

volving patient perspectives [68].

Overall, the HSPSC-D (version 1) used in the WorkSafeMed study and this dis-
sertation provided good insights into patient safety climate perceived by nurses
and physicians in two German university hospitals. In the meantime, a second
version of the HSPSC (version 2.0) was released in 2019 [200, 201], but there is
currently no German version. Further validation of the German HSPSC (version
2) should therefore be another research priority. According to the Agency for
Healthcare Research and Quality (AHRQ), there is also the ability to compare
survey data with other hospitals in terms of benchmarking [202]. In our study, we
did not compare our results of the HSPSC-D with reference data from other hos-
pitals to gain further insights. However, in future studies a benchmark with other

reference data may be helpful to place the results in a broader context.

Predictors for Patient Safety Culture: Discussion of Main Results

Based on the assessments of patient safety climate, in publication 2 we devel-
oped two regression models and identified several predictors for perceived pa-
tient safety culture in the patient safety culture (PSC) model from the perspective
of both nurses and physicians [28]. The developed model revealed a high and
satisfactory model quality and the chosen predictors explained 64% of variance
[28]. In summary, according to nurses and physicians, the most important predic-
tors for perceived patient safety culture were the scales “management support
for patient safety”, “supervisor support for patient safety”, and “staffing” [28].
These identified predictors for perceived patient safety cover the elements that
are also considered as central elements of good safety culture in the previous
literature [193, 194]. As already suggested by Mihdawi et al. (2020), an invest-
ment in staffing and resource adequacy can lead to a more positive assessment

of perceived patient safety by nurses and physicians [199]. Further approaches
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should be directed at direct supervisors of nurses and physicians, as well as hos-
pital management, to raise awareness of their roles and the different responsibil-
ities for patient safety in the hospital. Kristensen et al. (2015) conducted a study
in seven European countries with 3,622 clinical leaders and 4,903 frontline clini-
cians [203]. The authors discovered relevant differences regarding the assess-
ment of patient safety climate: clinician leaders had a more positive perception of
patient safety climate than frontline clinicians [203]. These results were also con-
firmed in other studies [204, 205]. Future approaches for patient safety climate
should therefore take these different assessments into account and develop strat-

egies for the mutual sharing of communication for the benefit of patient safety.

3.20ccupational Safety Culture in University Hospitals: Assessment, Pre-
dictors and Determinants

Assessment of Occupational Safety Climate: Discussion of Main Results
In the WorkSafeMed study and the dissertation within, we used three self-devel-
oped indices and specific twin-items to assess occupational safety climate [27]
based on the results of our preliminary ABSK study [23], since we could not rely
on a well-established instrument for the hospital sector. EU-OSHA generally de-
scribes several instruments and tools for the assessment of occupational safety
climate [33]. Unfortunately, no instrument was originally developed for the
healthcare and hospital sector. In some studies, original patient safety climate
assessment questionnaires were adapted to represent staff perspective [88].
Many studies also used instruments and scales originally developed for the man-
ufacturing industry with some modifications to be appropriate for the healthcare
setting [48]. Flin (2006) identified different instruments that are occasionally used
to measure occupational safety climate in healthcare [206]. However, according
to Flin (2006), many instruments did not have a sufficient psychometric quality or
theoretical foundation [206]. Thus, there is a lack of validated instruments for as-
sessing occupational safety climate in healthcare, especially in the hospital sec-
tor, and there is still a lack of theoretically well-founded and validated instruments

with good psychometric quality for assessing occupational safety climate.
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In publication 1, we detected some major differences between nurses and physi-
cians [27]. In the following, the dissertation focuses on specific findings with a
medium to large effect size dconen. This refers to the following two indices: (1)
“subjective assessment of occupational safety measures initiated by the em-
ployer, related to own safety”, and (2) “personal perception of the frequency of

occupational risks” [27].

The first index comprises six items (“regulations for behavior in case of fire/emer-
gency” / “escape and emergency exits” / “behavior after an accident at work” /
“first aid facilities” / “regulations on working hours” / “instruction on hazards at
workplace and first aid”) answering the following questions: How do you evaluate
the following measures with regard to your own safety and health at work in your
department/hospital? Nurses in the WorkSafeMed study evaluated this index
more positively than physicians [27]. For individual items in this index, the poorer
ratings by the physicians can be explained as follows. We assumed that nurses
desired more regulations on occupational health and safety from their employers.
For physicians, it may be possible that they are already aware of most of the
regulations. Recent studies revealed large gaps in knowledge [207] and the need
for more information [13] regarding the handling of universal precautions among
nurses. Another explanation would be that it is often the nurses who are con-
fronted with providing first aid or handling other regulations, as they are constantly
present on the unit and are therefore the first contact persons. Therefore, the
relevance and importance of these regulations may be considered higher by

nurses than by physicians.

A surprising result emerged for the second index “personal perception of the fre-
quency of occupational risks”. This index consisted of four items (“infections” /
“skin diseases” / “consequences of working too long” / “hazardous substances”)
and answered the following question: How do you assess your personal risk in
your department/hospital? Do you feel exposed to...? Nurses in our sample stated
that they experience a higher exposure to these work-related risks than physi-
cians [27]. Previous studies, however, demonstrated that physicians were at
higher risk for injuries [208, 209]. In our study, the individual items for this index

were formulated in general terms and do not, for example, specifically ask about
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invasive tasks, which are usually performed by physicians. Nurses, for example,
are at a high risk for skin diseases (e.g., hand dermatitis) [210] due to frequent
mandatory hand disinfections after contact with patients. Thus, the selection and
the kind of questions may have contributed to this result.

Overall, we did not include specific safety outcomes (e.g. incidence of needlestick
injuries, other work-related injuries, work absenteeism) when assessing occupa-
tional safety climate. This should be considered in further studies to provide a
more comprehensive depiction of occupational safety climate in hospitals.

Predictors for Occupational Safety Culture: Discussion of Main Results

In Publication 2, we developed an occupational safety culture (OSC) model
alongside the PSC model and identified specific predictors for perceived occupa-
tional safety among nurses and physicians [28]. The most important predictors in
the OSC model were job satisfaction, patient-related burnout, and work-privacy-
conflict [28]. Unfortunately, the OSC model revealed a moderate model quality of
0.27 R2 [28].

In this publication we discussed some points as to why we think the OSC model
performs worse than the PSC model [28]. One main explanation is the assump-
tion that occupational safety culture is not fully addressed in the questionnaire
[28]. Some important predictors seem to be missing. Based on the model by Flin
(2007) [193], we concentrated mainly on organizational aspects with the percep-
tions of management and supervisors regarding safety issues [28]. Other studies
assessed safety performance, including safety compliance and safety participa-
tion [47, 211], or specific safety outcomes (e.g., [83, 86]). Another possible ex-
planation for the moderate model quality lies in the chosen dependent variable.
We used the index “personal perception of the frequency of occupational risks”
as the dependent variable [28]. In the PSC model, a special factor for perceived
patient safety was formed by four HSPSC-D-outcome variables [28]. In the OSC
model, we defined the index as an outcome, as there were no other outcome

variables on occupational safety climate in our questionnaire available. Thus, for
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future research, it may be beneficial to expand the questionnaire for the assess-
ment of occupational safety climate and to use explicit outcome variables as de-

pendent variables in further OSC models.

Overall, we found several significant correlations between predictors (in the areas
working conditions and occupational safety culture) and the chosen dependent
variable [28]. Therefore, we can assume that there is a close connection between

working conditions and occupational safety culture.

Determinants of an Occupational Safety Culture: Discussion of Main Re-
sults

Publication 4 addressed some of the further research questions identified in pub-
lication 2. In an integrative literature review, an overview of possible determinants
of an occupational safety culture was created using a theoretical framework [30].
Besides the hospital sector, we also considered research from other, mainly in-
dustrial, areas in an attempt to present a more comprehensive picture of occupa-
tional safety culture [30]. Considering previous research in other disciplines may
be helpful when looking for further variables for the measurement of occupational
safety climate in hospitals. Overall, the chosen theoretical framework by Cornel-
issen et al. [212] was supportive in classifying different determinants of an occu-
pational safety culture [30]. It became apparent that, to date, determinants of an
occupational safety culture have been illustrated more for other industrial sectors
than for hospitals [30].

Overall, occupational safety culture does not yet seem to be a consistent concept
in the healthcare sector. Previous studies, mainly in the industrial sector, have
captured different determinants of an occupational safety culture using estab-
lished questionnaires. Studies for the hospital sector with suitable questionnaires
are currently lacking. As Flin (2006) stated, there is a lack of instruments with
sufficient psychometric quality and theoretical foundation [206]. Further studies
should therefore concentrate on the selection of suitable dimensions of occupa-
tional safety culture in hospitals when creating a questionnaire. The overview in
the literature review can serve as an initial basis for this. Possible content of the

mandatory risk analysis [213] can also support the development of a suitable
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questionnaire for the measurement of occupational safety climate. Overall, there

is still a great need for further research on occupational safety culture in hospitals.

3.3 Patient and Occupational Safety Culture in University Hospitals:
Shared Predictors

Based on publication 2, we further aimed to identify shared predictors for both
patient and occupational safety culture [28]. We identified job satisfaction as a
significant shared predictor for perceived patient and occupational safety of
nurses and physicians [28]. Previous studies already investigated job satisfaction
of nurses and physicians [214, 215, 158]. However, there has been little associ-
ation between job satisfaction and patient and occupational safety culture. Zarei
et al. (2016) showed that nurses with good job satisfaction also perceived a
higher safety climate [216]. McCaughey et al. (2013) identified associations be-
tween safety climate perceptions and, for example, further employee outcomes
like job stress, turnover intention, and job satisfaction [89]. In addition to these
isolated studies, further work should focus on the relationship between job satis-

faction and safety culture.

In the OSC model, leadership was identified as a further indirect predictor via the
scale “job satisfaction” [28]. In the PSC model, we identified the relevance of
leadership for perceived patient safety mainly via the two variables “management
support for patient safety” and “supervisor support for patient safety” [28]. As al-
ready mentioned, leadership is one of the main dimensions of a safety culture
[193, 194]. Thus, both shared predictors, job satisfaction and leadership, should
be further considered when discussing and developing a comprehensive concept

for both kinds of safety culture [28].

Overall in publication 2 we discussed little about why we found only few shared
predictors. One possible explanation lies in the chosen variables for the two mod-
els. We mainly included variables from different instruments when developing the
two models [28]. This also limited the identification of shared predictors. For the
PSC model, we used the well-established HSPSC-D questionnaire, which has
various patient safety dimensions and outcome variables. Thus, the variables in

the PSC model were well balanced. For the OSC model, we were not able to use
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a previously well-established questionnaire for the hospital sector. Variables from
different instruments (COPSOQ, Copenhagen Burnout Inventory (CBI), Transfor-
mational Leadership Inventory (TLI-Short), twin-items for occupational safety)
were included, and thus the developed OSC model consisted mainly of (1) vari-
ables for describing psychological stress and strain within working conditions and
(2) variables demonstrating the relevance of leadership within occupational
safety climate. A future OSC model should comprise variables that are better
aligned, and further research should also include more variables from the same
instruments in both models. However, the two models represent a first explorative

attempt to find shared predictors for both kinds of safety culture.

We further demonstrated in publication 2 that both dependent variables are re-
lated to each other [28]. Previous studies to date also confirmed a close relation-
ship between patient and occupational safety culture. Pousette et al. (2017) found
that these concepts were highly interrelated [217]. A more recently study pub-
lished in 2020 by Aghaei et al. investigated relationships among hospital safety
climate, patient safety climate, and safety outcomes among 211 nurses in Iran
[218]. The authors also found a close connection between patient and occupa-
tional safety climate and nurses’ safety performance, and concluded that promot-
ing both patient and occupational safety climate had an impact on nurses safety
performance [218]. In summary, only few studies to date focus on the broad as-
sessment of both kinds of safety culture. To the best of my knowledge, this dis-
sertation (within the WorkSafeMed and the ABSK study) is one of the first studies

in Germany to examine both types of safety culture in a broader context.

3.4Working Conditions in University Hospitals: Assessment and Compari-
son

Assessment of Working Conditions: Discussion of Main Results

In Publication 1, we performed an assessment of psychosocial factors within

working conditions of nurses and physicians in the WorkSafeMed study using

scales from G-COPSOQ II, CBI, and TLI-short [27]. Overall, we identified various

differences regarding working conditions of nurses and physicians [27]. In the

following, mainly the results with a rather large effect size dcohen >.50 are further
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discussed. This refers to four G-COPSOQ Il scales (“degree of freedom at work”,

” [{3 th) [{H

“possibilities for development”, “workplace commitment”, “job satisfaction”), and

to one scale from the CBI (“patient-related burnout”) [27].

The scale “degree of freedom at work” was rated worse by nurses than by physi-
cians in the WorkSafeMed study [27]. Both groups rated the scale rather poorly.
This result is not surprising when regarding the items of the scale (see table 3 in
publication 3 [29]). As already stated in publication 3, the items on this scale did
not fit well for the hospital workplace, because nurses and physicians cannot for
example leave the workplace without special permission because of their respon-
sibility for patients [29]. Therefore, some content of the scale “degree of freedom

at work” was not appropriate, at least for the hospital sector.

The scale “possibilities for development” was evaluated more positively by phy-
sicians than by nurses [27]. In general, the evaluation of this scale was at a high
level for both occupational groups [27]. As already discussed in publication 3, the
high demands and the work in a university hospital can lead to high perceived
possibilities for development for both groups [29]. According to our results, phy-
sicians used their skills and expertise more at work than nurses and also had a
higher possibility of learning new things [27]. Nurses in our sample rated this
scale slightly worse. In Germany, there has been a long-standing general discus-
sion whether there is a lack of opportunities for promotion, particularly for nurses.
This is certainly justified in-part by the current structures. In contrast to other Eu-
ropean countries, nursing training in Germany is still predominantly organized as
vocational training. Although it is now also possible to study for a Bachelor's de-
gree in nursing [219, 220], this is not yet widely used. Furthermore, there are
currently few structures targeting academically trained nursing staff and providing

professional opportunities to apply special expertise in hospitals [219, 220].

A rather surprising result was the different assessment of the scale “workplace
commitment” [27]. Nurses in the WorkSafeMed study rated this scale much worse
than physicians [27]. Compared with other studies [221, 222], we identified a
lower workplace commitment among nurses [27]. According to a recently con-

ducted study, a high workplace commitment can act as moderator variable and

127



Discussion

reduce the effect of high workload on burnout in nurses [222]. The authors stated
that a high workplace commitment transported “a feeling of belonging, security
and stability.” [222] Based on our results, therefore, future efforts should particu-

larly work to strengthen the workplace commitment of nurses [27].

Within the G-COPSOAQ I, our scales were divided into stress and strain factors
according to the general stress-strain-model [115]. According to this model, all
scales for the domains “demands”, “influence and development”, “interpersonal
relations and leadership” are stress factors/work-related demands in a neutral
sense. Thus, these factors can have positive or negative attributes for employ-
ees. The scale “job satisfaction” is therefore considered as a strain and repre-
sents the effects of the different stressors. In the WorkSafeMed study, we ob-
served a different evaluation of the scale “job satisfaction” between the
occupational groups [27]. Physicians rated this scale more positively than nurses
[27]. However, both occupational groups reported a relatively high job satisfaction
score despite high values for quantitative demands and work-privacy-conflict [27].
Studies available to date identify predictors for job satisfaction. According to
Schmidt et al. (2008), quality of leadership, cooperation with physicians, work
family conflict, and meaning of work are important factors for job satisfaction of
nurses [215]. Another study identified job demand, control, and social support as
essential predictors for job satisfaction of nurses [214]. In general, these studies
included only nurses. In the WorkSafeMed sample, however, we also observed
high values for meaning of work and social support among nurses and physicians
[27], which are likely resources that may contribute to the high levels of job satis-
faction found. As outlined earlier, work-related psychosocial demands or stress-
ors can have positive or negative effects on health depending on individual re-
sources [108]. Therefore, depending on individual resources, high job demands
can sometimes be perceived as something positive and lead to a positive per-

ceived strain (in this case high job satisfaction).

The scale “patient-related burnout” was assessed using the Copenhagen Burnout
Inventory (CBI) [223]. The CBI originally included three sub-dimensions: personal
burnout, work-related burnout, and client-related burnout [223]. For the

WorkSafeMed study and this dissertation, the focus was on the sub-dimension
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“client-related burnout” and the wording was changed from client to patient. Thus,
only a specific aspect of burnout was represented and cannot give a comprehen-
sive picture of burnout as provided by the CBI measurement tool. Client-related
burnout was originally defined as “the degree of physical and psychological fa-
tigue and exhaustion that is perceived by the person as related to his/her work
with clients.” [223] In the WorkSafeMed study, nurses evaluated the outcome
scale “patient-related burnout” worse than physicians [27], but the values in both
groups were low compared with other studies [224]. Overall, burnout is associ-
ated with poorer safety outcomes [169, 150] and also with the intention to leave
the profession [149]. It is therefore important that this outcome, with its associa-
tions to other aspects of safety culture and working conditions, is carefully moni-
tored.

The scales “job satisfaction” and “patient-related burnout” were the only two out-
come dimensions used to assess working conditions in the WorkSafeMed study.
We did not assess other outcome variables according to the stress-strain-model
(for example, missed nursing or medical care, intention to leave the job, or other
subscales for burnout). Therefore, we cannot compare our results with previous

findings from the NEXT study or other international studies.

In general, however, G-COPSOAQ |I, together with the CBI and TLI-short, was
helpful in capturing psychosocial factors within working conditions of nurses and
physicians. In addition to the G-COPSOQ Il and the CBI, there are several instru-
ments for the assessment of working conditions, for example, the Effort-Reward
Imbalance (ERI) questionnaire [112, 225] the Organizational Justice Scale [226],
and the Stress-Energy Questionnaire (SEQ) [227]. Regarding the different do-
mains from the GDA in the stress-strain-model [108], most of the G-COPSOQ Il
scales used in the WorkSafeMed study focused on work content and task, organ-
ization of work, and social relations. Specific aspects of work environment and
new forms of work were included in our study, but to a lesser degree. In summary,
future studies aiming to assess psychosocial factors within working conditions

comprehensively should, if possible, consider all five areas of the GDA.
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Comparison of Working Conditions: Discussion of Main Results

In publication 3, we compared findings from working conditions with correspond-
ing reference data from the German COPSOQ database (2012-2017) [29]. As
preliminary work, we converted the original scales from the WorkSafeMed study
(G-COPSOAQ Il) to the scales of the G-COPSOQ Il using an explorative approach
with different steps [29].

The multistep approach was in my opinion appropriate [29], since, in general,
questionnaires evolve based on newer findings. The COPSOQ is a good example
of the continuous integration of new scientific advances. However, results ob-
tained with earlier versions can no longer be easily compared, as stated in publi-
cation 3 [29]. Therefore, our approach was a first attempt to adapt and compare
the earlier scales from the questionnaire to the current version. To the best of my
knowledge, there is currently no validated procedure for such a scale conversion.
Of course, this approach can be regarded critically, since we eliminated items
from scales as part of the conversion process. This interferes with the original
composition of the questionnaire, wherein each question was deliberately built
into the questionnaire [228]. Thus, it is necessary to examine whether the proce-
dure we developed for converting to a newer version of a questionnaire is also

suitable in other studies.

The conversion allowed us to compare our results with reference data from the
German COPSOQ database [29]. We intentionally selected reference data that
also date back to the period around the time of our survey (2012-2017) [29]. Stud-
ies in other countries also try to establish benchmarks, for example using the
results of COPSOQ surveys for psychosocial risk management [229]. The com-
parison conducted with reference values in our study was helpful in deriving some
implications for improving working conditions for nurses and physicians in univer-
sity hospitals and to place our results in a broader context. We found large differ-
ences when comparing nurses and physicians from our sample with hospital
nurses and hospital physicians [29]. As previously discussed, we identified higher
job satisfaction in our sample compared with the respective reference values [29].

Another interesting result is the lower score for social relations for nurses in the
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WorkSafeMed sample compared with hospital nurses from the COPSOQ-data-
base (39.5 vs. 52.9) [29]. Interestingly, this scale was rated similarly among the
WorkSafeMed nurses (55.5) before the conversion to the G-COPSOQ Ill version
[230]. The preceding statistical analysis of the original and converted scales re-
vealed a clear differences between the two scales [29]. It is unclear whether the
difference between the two scales was caused by the scale conversion. There-
fore, the observed difference in the rating of the “social relations” scale between
nurses in the WorkSafeMed study and hospital nurses should be interpreted with

caution.

Overall, there is a need for more research on possible approaches and interven-
tions to reduce high work stress for physicians and nurses, in addition to other
necessary legislative measures. This includes working conditions and self-care
of employees, i.e. structural and behavioral prevention. Mimura et al. (2003) in-
vestigated the effectiveness of different stress management programs for nurses
[231]. Interventions for workplace stress management involved education, role
playing, relaxation, music, exercise, humor, and cognitive techniques [231]. One
approach focusing on cognitive technique and personal support seemed to be
effective in reducing stress for nurses [231]. Possible positive effects described
in other studies should be considered with caution due to methodological weak-
nesses. [231]. Ruotsalainen et al. (2015) repeated the assessment of stress re-
duction interventions for healthcare workers [232]. They categorized the interven-
tions in three groups: person-directed interventions (e.g. changing personal be-
havior and coping), person-work interface intervention (e.g. improving the fit be-
tween employee and organization), and organizational interventions (e.g. organ-
izational restructuring) [232]. The authors found limited evidence for a small, but
possibly relevant reduction in stress levels from three different interventions for
healthcare workers. However, they also stated that none of the studies were ad-
dressed towards physicians [232]. Further studies also applied interventions in
the following areas: intervention to improve working conditions [233], intervention
for (lifestyle) health promotion [234, 235], occupational health intervention [236],
and intervention with regard to working conditions, occupational health services,

and health promotion [237]. Bartholomeyczik et al. (2008) performed, as already
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in the introduction section stated, an organizational intervention which addressed
nurses and physicians as a team to improve the collaboration in single hospital
units and within the hospital [173]. Weigl et al. (2013) implemented a work design
intervention among physicians based on continuous group meetings [238]. Par-
ticipating physicians identified work-related problems in the areas of work organ-
ization, leadership, internal information flow and quality, as well as qualification
and training [238]. Based on the identified problems, the physicians developed
and implemented solutions in a bottom-up approach [238]. The results, based on
a small sample of 57 physicians, indicate that a participatory intervention might
be a promising approach for improving working conditions for physicians in hos-
pitals [238]. Currently, as part of the project “Mental health in the hospital work-
place” (“(SEElische GEsundheit am Arbeitsplatz KrankeNhaus - SEEGEN), a
complex intervention is being carried out to strengthen mental health and well-
being among hospital staff in Germany [239]. The results of the intervention eval-
uation are not yet available. In summary, to date, only few studies have employed
different approaches and interventions to improve working conditions for both

nurses and physicians, and further studies are therefore crucially needed.

3.5Strengths and Limitations
The present dissertation and the publications within demonstrate both strengths

and limitations.

The dissertation is highly relevant to the field of occupational medicine and health
services research, as there are implications for both clinicians and health services
researchers regarding patient and occupational safety culture and working con-
ditions. Although the publications in this dissertation covered only the first two
phases (theory and modelling) according to the classification by Campbell et al.
[240] (i.e. the development phase with regard a future complex intervention ac-
cording to the current MRC recommendation) [241], as a whole it combined dif-
ferent research methods (quantitative methods, integrative literature review) to
obtain a comprehensive view of the research topics. Therefore, further studies
are needed to derive more recommendations regarding the development or im-

provement of patient and occupational safety culture and working conditions in
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the hospital practice. The dissertation further demonstrated within its publications

that it is promising to consider both kinds of safety culture together, and more

research following this approach is crucially needed to develop a comprehensive

patient and occupational safety culture in the hospital.

Besides these strengths, there are also a number of limitations which | would like

to address:

First, our results in publications 1-3 are based on cross-sectional self-re-
ports of nurses and physicians in our questionnaire, and we conducted the
survey at only two German university hospitals. Our results are therefore
not representative and can hardly be transferred to other hospitals. We
also jointly analyzed two different occupational groups (nurses and physi-
cians) with different job profiles and levels of responsibility in Germany.
Second, as already stated, we could not rely on established instruments
for the assessment of occupational safety climate. Therefore, we em-
ployed self-developed indices and twin items from the preliminary study
ABSK [23], and can therefore assume that the study did not comprehen-
sively depict occupational safety climate.

Third, a further limitation lies in the cross-sectional design of the publica-
tions. The survey data collection took place at one point in time in 2015.
The results therefore do not permit a discussion of causality.

Fourth, in our publications, safety culture and climate were mainly exam-
ined at the individual level. No analysis of aggregated data was conducted
at the departmental (group) level, as recommended in other studies of
safety culture (see [42, 242]). However, previous studies in hospitals also
assessed safety culture using individual level analysis (see for example
[243-245]). Furthermore, due to the explorative nature of the research
questions, for example in publications 2 and 3, we could not refer to a more
established analysis procedure.

Fifth, in the publications, we devoted little attention to the terminological
discourse of safety culture and safety climate, and that there is an increas-
ing agreement on the differences between the two terms (see 1.3.1). In

publication 1, we used the term safety climate. In publications 2 and 4, we
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referred to the term safety culture. In addition, the WorkSafeMed study and
this dissertation were not based on a theoretical safety culture model. Hal-
ligan et al. (2011), for example, addressed several theories and models
most commonly used in healthcare [39]. The use of a model helps to em-
bed results in another context and contributes to the further theoretical de-
velopment.

— Sixth, attitudes of nurses and physicians towards safety climate and work-
ing conditions are strongly influenced by current health policy and political
decisions. As already stated in 1.3.1, safety climate can only be seen as a
“temporary snapshot” and can give indications of the underlying safety cul-
ture. Therefore, it has to be assumed that the subjective views of employ-
ees on safety climate and working conditions have changed in the mean-
time and have also been strongly influenced by the current COVID-19 pan-

demic.

Both a strength and limitation of the dissertation as a whole could be attributed to
my professional background as a nurse and nurse scientist. Steinke (2004) iden-
tified reflected subjectivity as an important quality criterion of research and rec-
ommended the consideration and reflection of one’s own research interests, as-
sumptions, communication styles, and biographical background during the re-
search process [246]. My professional background as a nurse and nurse scientist
was indeed important to classify and interpret the results from the four different
publications. However, the results, especially regarding the nurses, were easier
to interpret against this background. To compensate for possible gaps when in-
terpreting the results regarding the physicians, close consultations took place

with the physicians in the interdisciplinary team.

3.6 Conclusion

The present dissertation addressed patient and occupational safety culture and
working conditions within four publications. Overall, it became clear that patient
and occupational safety culture and working conditions are closely interrelated

and, in some cases, mutually dependent. Nurses assessed scales for patient
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safety culture and working conditions worse than physicians. The poorer evalua-
tion can be explained by accompanying developments in the field of working con-
ditions (especially lack of staff in hospitals). Overall, creating good working con-
ditions for nurses and physicians in Germany is essential so that they can

properly manage the high demands of their professions.

In future research, safety culture should be understood more comprehensively
and should include both patient and occupational safety culture. For this purpose,
it is certainly worthwhile to develop and validate an instrument for occupational
safety culture applicable in the hospital setting that comprehensively covers indi-
vidual determinants of an occupational safety culture. The literature review con-
ducted demonstrated that comparison with other workplaces was helpful to gain
an overview of different determinants of occupational safety culture. Furthermore,
patient and occupational safety culture and working conditions should not only be
considered in a cross-sectional design. More longitudinal studies are crucially
needed to better-illustrate relationships and possible causalities of these issues
as basis for the design and evaluation of appropriate interventions. Subgroup
analysis and comparison of, for example, the perspectives of medical and nursing
specialties on patient and occupational safety culture and working conditions may
contribute to further insights. In addition, involving further groups, such as pa-
tients or management, is helpful in obtaining other perspectives, especially on the
topics of patient and occupational safety culture.

Overall, implementing and promoting patient and occupational safety culture and
good working conditions for nurses and physicians remains a major challenge for
German hospitals, especially during the current COVID-19 pandemic. However,
this should be further promoted so that nurses and physicians can (1) continue
to deliver their important contribution to promoting health and providing safe care
for patients, and (2) remain healthy and have a safe workplace, which they in turn

actively help to shape with a vibrant patient and occupational safety culture.
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4 Summary

4.1English summary

Background

In previous studies, patient safety culture has often been considered separately
from occupational safety culture. In addition, there are few studies that examine
both kinds of safety culture in the context of working conditions. The aim of the
dissertation was to illustrate the perspectives of nurses and physicians at two
German university hospitals on patient safety culture, occupational safety culture
and working conditions within four publications. Publications 1-3 were based on
survey data from nurses and physicians (n=995), which were gathered in the year

2015 as part of the WorkSafeMed study at two German university hospitals.

Methods

In study 1, the perceptions of nurses and physicians on working conditions, pa-
tient safety climate and occupational safety climate were assessed and examined
with regard to occupational group differences. These differences were deter-
mined using a t-test for independent samples. In addition to the p-value (signifi-
cance), the effect size was also calculated to evaluate the relevance of the re-
sults. Study 2 examined the impact of working conditions, patient and occupa-
tional safety culture on perceived patient and occupational safety culture from the
perspective of physicians and nurses, and whether there are shared predictors
for both kinds of safety culture. Regression models for patient safety culture and
occupational safety culture were developed and tested. In study 3, results of the
survey on working conditions of nurses and physicians from the WorkSafeMed
study were compared with the respective reference data (hospital nurses, hospi-
tal physicians, general population) from the COPSOQ database (period 2012-
2017). For the comparison, the G-COPSOQ scales from the WorkSafeMed study
(G-COPSOQ II) were converted to the G-COPSOQ Il scales and tested in sev-
eral statistical analyses. For the comparison with reference data from the
COPSOQ database, a one-way analysis of variance (ANOVA) was performed
and additionally the effect size was calculated as a measure of relevance. In

study 4, an integrative literature review was carried out in addition with the aim of
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creating an overview of determinants of an occupational safety culture for the
hospital setting. In addition to the hospital setting, industrial work areas were in-
tegrated to enable a comparison of different settings. A systematic literature
search was conducted in four databases in March 2019 considering the PRISMA

statement. The search was updated again in April 2020.

Results

In study 1, a statistically significant difference with a strong effect size dcohen>.50
was found with regard to the following scales. With respect to patient safety cli-
mate, physicians gave a more positive rating than nurses for “staffing” (2.8 vs.
2.4), “management support for patient safety” (3.0 vs. 2.6), and “overall percep-
tion of patient safety” (3.3 vs. 2.9). There were less relevant differences with re-
gard to occupational safety climate; nurses rated the index “subjective assess-
ment of occupational safety measures initiated by the employer, related to own
safety” more positively than physicians (1.7 vs. 2.0). Nurses rated the following
working conditions worse than physicians: “Degree of freedom at work” (36.0 vs.
46.2), “possibilities for development” (71.6 vs. 79.6) and “workplace commitment”
(48.4 vs. 61.3). In addition, nurses reported poorer scores for “patient-related
burnout” (36.5 vs. 28.0) and “job satisfaction” (67.5 vs. 73.4) compared to physi-

cians.

In study 2, “management support for patient safety” (3=0.24, p<.001), “staffing”
(3=0.21, p=<.001) and “supervisor support for patient safety” (3=0.18, p<.001)
were identified by nurses and physicians as significant predictors of perceived
patient safety culture. Important predictors for perceived occupational safety cul-
ture were “job satisfaction” (3=0.26, p<.001), “work-privacy conflict” (=-0.19,
p<.001) and “patient-related burnout” (3=-0.20, p<.001). The patient safety cul-
ture model achieved a high model fit of R?=0.64, while the occupational safety
culture model revealed a more moderate model fit of R?=0.27. “Job satisfaction”
and leadership (via the two variables “management support for patient safety”
and “supervisor support for patient safety”) were identified as overarching shared

predictors in both models.
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In study 3, the following converted G-COPSOQ scales showed a statistically sig-
nificant difference with a strong effect size dcohen>.50. Nurses from the WorkSafe-
Med sample rated “social relations” poorer than hospital nurses from the
COPSOQ database (39.5 vs. 52.9), but reported a higher “job satisfaction” (66.7
vs. 57.8). Physicians in the WorkSafeMed sample also indicated higher “job sat-
isfaction” compared to hospital physicians in the COPSOQ database (72.7 vs.
62.4).

In study 4, 44 studies were included in the integrative literature review. The stud-
ies in the hospital sector and in other sectors were classified into seven clusters
using a theoretical framework. Determinants of an occupational safety culture in
the hospital sector were less represented in the studies compared to other sec-
tors.

Discussion

Overall, it was found that nurses rated patient safety climate and working condi-
tions worse than physicians. For both occupational groups, predictors were iden-
tified which are important for perceived patient and occupational safety culture.
The comparison with reference data enabled a more in-depth and subsequent
classification of the results on working conditions in the sense of a benchmark.
Furthermore, it became clear that previous studies have not yet comprehensively
presented determinants as influencing factors of an occupational safety culture
for the hospital sector. Further studies are needed to capture all facets of an oc-
cupational safety culture in hospitals. The comprehensive assessment of an oc-
cupational safety culture in hospitals can presumably provide implications on how

patient and occupational safety culture in hospitals can be jointly developed.
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4.2 German summary

Hintergrund

In bisherigen Studien wurde Patientensicherheitskultur oftmals getrennt von Ar-
beitssicherheitskultur betrachtet. Zudem gibt es wenige Studien, die beide Arten
von Sicherheitskultur im Zusammenhang mit Arbeitsbedingungen untersuchen.
Ziel der Dissertation war es, im Rahmen von vier Publikationen Perspektiven von
Pflegekraften, Arztinnen und Arzten an zwei deutschen Universitatskliniken zu
Patientensicherheitskultur, Arbeitssicherheitskultur und Arbeitsbedingungen dar-
zustellen. Die Grundlage fur die Publikationen 1-3 bildeten Befragungsdaten von
Pflegekraften, Arztinnen und Arzten (n=995), die im Jahr 2015 im Rahmen der

WorkSafeMed-Studie an zwei deutschen Universitatskliniken erhoben wurden.

Methode

In Studie 1 wurden Sichtweisen von Pflegekréaften und Arzt:innen auf Arbeitsbe-
dingungen, Patientensicherheitsklima und Arbeitssicherheitsklima betrachtet und
hinsichtlich Berufsgruppenunterschiede untersucht. Diese Unterschiede wurden
mithilfe eines t-Tests fur unabhangige Stichproben bestimmt. Neben dem p-Wert
(Signifikanz) wurde auch die Effektstarke berechnet, um die Relevanz der Ergeb-
nisse zu bewerten. In Studie 2 wurde untersucht, welche Einflisse, Arbeitsbedin-
gungen, Patientensicherheitskultur und Arbeitssicherheitskultur auf wahrgenom-
mene Patientensicherheitskultur und Arbeitssicherheitskultur aus Sicht von
Arzt:innen und Pflegekraften haben und ob es fir beide Arten von Sicherheits-
kultur gemeinsame Pradiktoren gibt. Es wurden Regressionsmodelle fur Patien-
tensicherheitskultur und Arbeitssicherheitskultur entwickelt und gepruft. In Studie
3 wurden Befragungsergebnisse zu Arbeitsbedingungen von Pflegekraften und
Arztiinnen der WorkSafeMed-Studie mit jeweiligen Referenzdaten (Kranken-
hauspflegekrafte, Krankenhausarzt:innen, Allgemeinbevolkerung) aus der COP-
SOQ-Datenbank (Zeitraum 2012-2017) verglichen. Um den Vergleich durchfih-
ren zu konnen, wurden die G-COPSOQ-Skalen aus der WorkSafeMed-Studie
(G-COPSOAQ Il) an die G-COPSOAQ llI-Skalen angepasst und in mehreren statis-
tischen Verfahren Uberpruft. Fir den Vergleich mit Referenzdaten der COPSOQ-
Datenbank wurde eine einfaktorielle Varianzanalyse (ANOVA) durchgefihrt und

zusatzlich die Effektstarke als Mal fur die Relevanz berechnet. In Studie 4 wurde
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erganzend ein integratives Literaturreview durchgefiihrt mit dem Ziel, einen Uber-
blick zu Determinanten einer Arbeitssicherheitskultur flr das Setting Kranken-
haus zu erstellen. Neben dem Setting Krankenhaus wurden vor allem industrielle
Arbeitsbereiche integriert, um die verschiedenen Settings vergleichend betrach-
ten zu koénnen. Eine systematische Literaturrecherche wurde im Marz 2019 in
vier Datenbanken durchgeflhrt unter Berucksichtigung des PRISMA Statements.
Die Suche wurde im April 2020 nochmals aktualisiert.

Ergebnisse

In Studie 1 zeigte sich hinsichtlich folgender Skalen ein statistisch signifikanter
Unterschied mit einem starken Effekt dconen>.50. Bezogen auf Patientensicher-
heitsklima gaben Arzt:innen eine positivere Bewertung als Pflegekrafte fiir ,per-
sonelle Ausstattung® (2.8 vs. 2.4), ,Unterstutzung der Krankenhausleitung hin-
sichtlich Patientensicherheit” (3.0 vs. 2.6) sowie ,allgemeine Wahrnehmung der
Patientensicherheit” (3.3 vs. 2.9) an. Bezogen auf Arbeitssicherheitsklima zeigten
sich weniger relevante Unterschiede, Pflegekrafte bewerteten den Index ,Ein-
schatzung von Malinahmen fur Arbeitssicherheit und Gesundheit, initiiert durch
den Arbeitgeber” positiver als Arzt:innen (1.7 vs. 2.0). Folgende Arbeitsbedingun-
gen bewerteten Pflegekréfte schlechter als Arzt:innen: ,Entscheidungsspielraum®
(36.0 vs. 46.2), ,Entwicklungsmoglichkeiten® (71.6 vs. 79.6) und ,Verbundenheit
mit dem Arbeitsplatz® (48.4 vs. 61.3). Zudem gaben Pflegekrafte im Vergleich mit
Arzt:innen schlechtere Werte fiir ,patientenbezogenes Burnout® (36.5 vs. 28.0)
und ,Arbeitszufriedenheit® (67.5 vs. 73.4) an.

In Studie 2 wurden von Pflegekraften und Arzt:innen ,Unterstiitzung der Kran-
kenhausleitung hinsichtlich Patientensicherheit (3=0.24, p<.001), ,personelle
Ausstattung® (=0.21, p<.001) sowie ,Unterstitzung des direkten Vorgesetzen
hinsichtlich Patientensicherheit” (3=0.18, p<.001) als wesentliche Pradiktoren der
wahrgenommenen Patientensicherheitskultur identifiziert. Wichtige Pradiktoren
fur wahrgenommene Arbeitssicherheitskultur stellten ,Arbeitszufriedenheit”
(3=0.26, p<.001), ,Work-Privacy-Konflikt* (3=-0.19, p<.001) und ,patientenbezo-
genes Burnout® (3=-0.20, p<.001) dar. Das Patientensicherheitskulturmodell er-
reichte eine hohe Modellgite von R?=0.64, wahrend das Arbeitssicherheitskul-

turmodell eine maRkige Modellgiite von R?=0.27 offenbarte. Als ibergeordnete

140



Summary

gemeinsame Pradiktoren wurden in beiden Modellen ,Arbeitszufriedenheit” und
FUhrung (durch die zwei Variablen ,Unterstlitzung der Krankenhausleitung hin-
sichtlich Patientensicherheit” und Unterstutzung des direkten Vorgesetzten hin-
sichtlich Patientensicherheit®) identifiziert.

In Studie 3 zeigten sich hinsichtlich folgender konvertierter G-COPSOQ-Skalen
ein statistisch signifikanter Unterschied mit einem starken Effekt dconen>.50. Pfle-
gekrafte der WorkSafeMed-Stichprobe bewerteten ,soziale Beziehungen®
schlechter als Krankenhauspflegekrafte aus der COPSOQ-Datenbank (39.5 vs.
52.9), gaben jedoch eine héhere ,Arbeitszufriedenheit* an (66.7 vs. 57.8). Arzt:in-
nen der WorkSafeMed-Stichprobe gaben ebenfalls eine hdohere ,Arbeitszufrie-
denheit® an verglichen mit Krankenhausarzt:innen aus der COPSOQ-Datenbank
(72.7 vs. 62.4).

In Studie 4 wurden 44 Studien in das integrative Literaturreview einbezogen. Die
Studien im Krankenhaussektor und in anderen Sektoren wurden in sieben Clus-
ter mithilfe eines theoretischen Rahmens eingeordnet. Determinanten einer Ar-
beitssicherheitskultur im Krankenhausbereich waren in den Studien verglichen

mit den anderen Sektoren weniger vertreten.

Diskussion

Insgesamt zeigte sich, dass Pflegekrafte vor allem Patientensicherheitsklima und
Arbeitsbedingungen schlechter bewerteten als Arzt:innen. Fir beide Berufsgrup-
pen wurden Pradiktoren identifiziert, die bedeutsam fur wahrgenommene Patien-
ten- und Arbeitssicherheitskultur sind. Der Vergleich mit Referenzdaten ermog-
lichte erganzend eine vertieftere und nachtragliche Einordnung der Ergebnisse
zu Arbeitsbedingungen im Sinne eines Benchmarks. Ferner wurde deutlich, dass
in bisherigen Studien Determinanten als EinflussgrofRen einer Arbeitssicherheits-
kultur noch nicht umfassend fur den Krankenhausbereich dargestellt wurden.
Weitere Studien sind erforderlich, um samtliche Facetten einer Arbeitssicher-
heitskultur im Krankenhaus zu erfassen. Die umfassende Erfassung einer Ar-
beitssicherheitskultur im Krankenhaus kann vermutlich Implikationen liefern, wie
Patienten- und Arbeitssicherheitskultur im Krankenhaus gemeinsam weiterentwi-

ckelt werden konnen.
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