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Influence of Gender, Profession, and Managerial Function on
Clinicians’ Perceptions of Patient Safety Culture:
A Cross-National Cross-Sectional Study

Nikoloz Gambashidze, MD, MSc, *1 Antje Hammer, PhD,* Anke Wagner, MA,}
Monika A. Rieger, MD, Dr. Med,} Mareen Brésterhaus, MA,* Amanda Van Vegten, PhD,s
Tanja Manser, PhD,|| and on behalf of the WorkSafeMed Consortium

Objectives: In recent years, several instruments for measuring patient safety
culture (PSC) have been developed and implemented. Correct interpretation
of survey findings is crucial for understanding PSC locally, for comparisons
across settings or time, as well as for planning effective interventions. We
aimed to evaluate the influence of gender, profession, and managerial func-
tion on perceptions of PSC and on the interplay between various dimen-
sions and perceptions of PSC.

Methods: We used German and Swiss survey data of frontline physicians
and nurses (n = 1786). Data analysis was performed for the two samples
separately using multivariate analysis of variance, comparisons of adjusted
means, and series of multiple regressions.

Results: Participants’ profession and managerial function had significant
direct effect on perceptions of PSC. Although there was no significant di-
rect effect of gender for most of the PSC dimensions, it had an indirect ef-
fect on PSC dimensions through statistically significant direct effects on
profession and managerial function. We identified similarities and differ-
ences across participant groups concerning the impact of various PSC dimen-
sions on Overall Perception of Patient Safety. Staffing and Organizational
Learning had positive influence in most groups without managerial func-
tion, whereas Teamwork Within Unit, Feedback & Communication About
Error, and Communication Openness had no significant effect. For female
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participants without managerial functions, Management Support for Pa-
tient Safety had a significant positive effect.

Conclusions: Participant characteristics have significant effects on per-
ceptions of PSC and thus should be accounted for in reporting, interpreting,
and comparing results from different samples.

Key Words: patient safety culture, gender, profession, healthcare, patient safety
(J Patient Saf 2021;17: e280-¢287)

I nternationally, healthcare organizations increasingly strive to de-

velop and support patient safety culture (PSC).! Therefore, reliable
instruments to measure PSC are needed. Only then can results ac-
curately describe the state of PSC and be compared across differ-
ent healthcare settings or used to evaluate changes in PSC over
time. Various PSC instruments have been developed and validated
worldwide. These instruments typically consist of questionnaires,
designed to capture the perceptions of frontline clinicians, mainly
physicians and nurses.”™ The results of these surveys inform
hospital management regarding various aspects of PSC, such
as teamwork or communication, point to problematic areas, and
drive targeted interventions.

Studies from various countries have shown that staff percep-
tions may vary significantly by different participant characteristics,
such as gender,>® profession,’® and managerial function.® 1% Al-
though the concept of safety culture is considered to be shared
among team/organization members,'? staff perceive different as-
pects of shared culture from the viewpoint of their individual char-
acteristics and team roles. A recent meta-analysis found that the
proportion of physicians in the study sample was significantly as-
sociated with outcomes in various PSC dimensions.” To interpret
the results of PSC studies properly, it is extremely important to un-
derstand and quantify the effect of participant characteristics on
staff perceptions of PSC.

The ultimate goal behind conducting PSC surveys is to measure
and gradually improve overall patient safety. To strategically plan
interventions, it is important to understand not only how team mem-
bers perceive different aspects of PSC but also how these aspects
contribute to an understanding of the general state of patient safety.
There is some evidence that different characteristics of team mem-
bers may also influence how perception of the overall state of pa-
tient safety is formed. For example, Richter et al.!® demonstrated
that for managerial staff and frontline workers, different dimensions
of PSC determined the perceived frequency of events reported.'® A
better understanding of these variations can inform decision-makers
to plan effective interventions targeted to specific employee groups,
to improve safety culture and, eventually, patient safety in general.

In this study, we set out to investigate (1) the influence of
participant characteristics of gender, profession, and manage-
rial function on clinicians’ perceptions of PSC and (2) the effect
of these characteristics on the relationships between different as-
pects of PSC and clinicians’ perceptions of patient safety.

| Patient Saf e Volume 17, Number 4, June 2021


mailto:Nikoloz.Gambashidze@ukbonn.de
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.journalpatientsafety.com

| Patient Saf e Volume 17, Number 4, June 2021

Clinicians’ Perceptions of Patient Safety Culture

METHODS

Setting

We used data from two survey studies. The first collected data
between April and July 2015 in two German university hospitals.
The second study occurred in June and July 2017 in one Swiss
university hospital. Both studies were approved by relevant ethics
committees (#350/14, #547/2014BO1, #160/17).

Sample

For the analysis, we used the samples from both studies. Because
frontline physicians and nurses are the largest staff categories and also
the staff categories included most frequently in PSC studies, we se-
lected physicians and nurses who indicated having daily contact with
patients. We excluded all cases with missing answers on any of
our key variables: gender, profession, and managerial function.

Measure

One of the most frequently used instruments for studying PSC
in the hospital setting is the Hospital Survey on Patient Safety Culture
(HSPSC),'4 It has been translated, adapted, and validated in many
languages and used around the globe® including Germany'>
and Switzerland.'®

The items of the HSPSC elicit employees’ perceptions on var-
ious aspects of PSC using five-point Likert scale. The 42 individ-
ual items of the instrument form 12 dimensions of PSC. Figure 1
presents the model used in our analysis. It comprises 11 dimen-
sions of PSC: three hospital level dimensions, seven department
level dimensions, and an outcome dimension Overall Perception
of Patient Safety. The outcome dimension, Frequency of Error
Reporting, was not part of our research question and thus not in-
cluded in the model. The three hospital level dimensions are Hospital
Management Support for Patient Safety, Teamwork Across Hospital
Units, and Hospital Handoffs & Transitions. The seven dimen-
sions on the department level are Teamwork Within Units, Organi-
zational Learning — Continuous Improvement, Nonpunitive Response
to Error, Supervisor Expectations & Actions Promoting Patient

Safety, Feedback & Communication About Error, Communication
Openness, and Staffing."*

In both studies, we also collected demographic information,
such as participants’ department, gender, profession, direct patient
contact, and managerial function.

Statistical Analysis

Data Processing

Before analysis, negatively coded items were reversed. To maintain
high data quality, we removed participants with more than 30% miss-
ing answers on PSC items. Remaining missing values were imputed
separately for each study sample using multiple imputation with ex-
pectation maximization algorithm.!”'® We calculated mean scores
for the 11 PSC dimensions by averaging the corresponding items.

Data Analysis

To evaluate the effects of gender, profession, and managerial
function and their interactions on different aspects of PSC, we
conducted 11 unbalanced factorial analyses of variance (ANOVAs),
one for each PSC dimension in our model.'” We used o to esti-
mate the effect size. To analyze the overall effect of the three par-
ticipant characteristics on the correlated sg/stem of the 11 PSC
dimensions, we used multivariate ANOVA." To account for nested
data, we included department as a control variable. Using the three
variables gender (female/male), profession (nurse/physician) and
managerial function (yes/no) resulted in eight groups for compar-
ison. To explore the respective group differences, we used least
squares means (LS means) post hoc test with Tukey-Kramer ad-
justment accounting for unbalanced groups.'®

Direct effects analyzed in our model are visualized in Figure 1.
In addition, we considered an indirect effect of gender through
profession and managerial function, as well as an indirect effect
of profession through managerial function. To reflect the fact that
the PSC dimensions refer to different organizational levels, we in-
cluded Hospital PSC and Department PSC as latent constructs. We
used confirmatory factor analysis to test model fit in both sam-
ples. The following indices with corresponding cutoff values were

Hospital level Dimensions

* Hospital Management Support for Patient Safety

Supervisor/Manager Expectations & Actions
Promoting Safety (4 items)

Feedback and Communication About Error
(3 items)

Communication Openness (3 items)
Staffing (4 items)

(3 items)
e Teamwork Across Hospital Units (4 items)
o Hospital Handoffs and Transitions (4 items) Hospital
Gender PSC
Outcome Dimensions*
\ 4 e Overall Perception of Patient Safety (4 items)
Profession
Department level Dimensions Depsg(r:nent
e Teamwork Within Units (4 items)
Y - Organizational Learning—Continuous
Managerial Improvement (3 items)
function
Nonpunitive Response to Error (3 items)

FIGURE 1. Model used in the analysis. Research model based on the original structure of the HSPSC."* Individual items of the questionnaire
are grouped in PSC dimensions. We expanded the model by adding the latent constructs Hospital PSC and Department PSC, as well as the

effects of participants’ gender, profession, and managerial function. *The HSPSC includes one more outcome dimension, Frequency of Error
Reporting, which was not part of our research question so was not included in the model.
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considered: standardized root mean residual (SRMR) < 0.08,
goodness-of-fit index (GFI) > 0.90, comparative fit index (CFI) > 0.90,
and normed fit index (NFI) > 0.95.1%

To evaluate how participant characteristics affect the relationship
between different aspects of PSC and participants’ perceptions of
patient safety, we used multiple linear regressions with the outcome
dimension Overall Perception of Patient Safety as a dependent var-
iable, and 10 dimensions of PSC as independent variables. We con-
ducted separate analyses for the eight groups of participants (gender x
profession x managerial function). We used confidence intervals of
the estimated parameters to compare them across different groups.
Conducting all analyses separately for the German and Swiss sam-
ples allowed for exploring similarities and differences between
these two countries. All analyses were performed using SAS 9.4.

RESULTS

Study Samples and Descriptive Statistics

Response rate was 39.6% and 33.4%, respectively. The complete
data set consisted of 1943 physicians and nurses with regular patient
contact. We excluded 135 cases because of missing answers on gen-
der and managerial function, and another 22 cases with more than
30% missing answers on PSC items. A combined sample of 1786
physicians and nurses from two countries was used for analysis.

The two samples were of comparable size (ns = 896 and ng = 890).
In both samples, there were more females than males, more nurses
than physicians, and more participants without managerial function.
Most participants in both samples reported more than 5 years of
professional experience. Table 1 presents comparable characteris-
tics of the two samples.

Effects of Participant Characteristics on
Perceptions of PSC

The main effects of profession and managerial function, along
with the direction of statistically significant differences, based on
the results of the post hoc tests comparing the LS means for effects
of participant characteristics in the two samples, are presented in
Table 2. Gender was omitted from Table 2 because it had no sig-
nificant effect. In addition, apart from the interaction effect of
managerial function x gender in sample B (P = 0.01, & = 0.006),
none of the interaction effects were significant.

Respondents with managerial function reported more positive
perceptions in 10 of the 11 PSC dimensions in sample A (all di-
mensions except Hospital Handoffs & Transitions) and in five
of seven department level dimensions in sample B. In both sam-
ples, nurses’ perceptions were more positive compared with those
of physicians for dimensions Handoffs & Transitions and Commu-
nication Openness and less positive for Overall Perception of
Patient Safety and Teamwork Across Hospital Units. In addition
in sample A, nurses’ perceptions were less positive for the dimen-
sions Hospital Management Support for Patient Safety and Staffing.
Opverall, we identified more statistically significant differences in
sample A, compared with sample B.

The overall effect of the three participant characteristics gender,
profession, and managerial function on the correlated system of
PSC dimensions (multivariate ANOVA including department as
a control) was statistically significant for profession and managerial
function (P < 0.001 in both samples for both variables). The overall
effect of gender, as well as that of all interactions between the three
participant characteristics, was not statistically significant.

The research model established in Figure 1 had acceptable model
fit for the data from the two samples (sample A: SRMR = 0.05,
GFI = 0.91, CFI = 0.88, NFI = 0.87; sample B: SRMR = 0.04,
GFI=0.95, CFI =0.93, NFI = 0.92).
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TABLE 1. Descriptive Characteristics of the Two Samples

Sample A Sample B
ny % ng %

Total participants 896 100.0 890 100.0
Gender

Female 612 68.30 665 74.72

Male 284 31.70 225 25.28
Profession

Nurse 542 60.49 691 77.64

Physician 354 39.51 199 22.36
Managerial function

No 709 79.13 628 70.56

Yes 187 20.87 262 29.44
Years in department

<1 54 6.03 135 15.17

1-5 296 33.04 335 37.64

>5 432 48.21 409 45.96

Missing 114 12.72 11 1.24
Years in profession

<1 22 2.46 32 3.60

1-5 192 21.43 199 22.36

>5 662 73.88 655 73.60

Missing 20 223 4 0.45

Direct and indirect effects of the three participant characteristics
were analyzed using path analysis based on our research model
(Fig. 1). Similar to the ANOVA results, managerial function had
statistically significant direct effects on 10 of 11 PSC dimensions
(all except Hospital Handoffs and Transitions) in sample A and
on five of seven department level dimensions in sample B. All
these effects were positive, meaning that participants with mana-
gerial functions reported more positive perceptions. Profession
had statistically significant direct effects on eight and five PSC di-
mensions in two samples, respectively. A significant direct effect
of gender was found for only two dimensions in sample A:
Feedback & Communication About Error and Staffing. In our
model, we also evaluated the indirect effects of gender on PSC di-
mensions through profession and managerial function, as well as
the indirect effect of profession through managerial function. Indi-
rect effects of gender and profession are presented in Table 3.

Profession had significant effect on managerial function in both
samples, with physicians being more likely to report managerial func-
tions compared with nurses. Similarly, in both samples, gender had
significant direct effect on profession and managerial function, indi-
cating that males were more likely to be physicians and more likely
to have managerial functions. Through affecting managerial function,
profession had significant indirect effect on all PSC dimensions that
managerial function had significant direct effect on. Similarly, by
effecting both profession and managerial function, gender had signif-
icant indirect effect on nine and five PSC dimensions, respectively.

Effect of Participant Characteristics on How
Different PSC Dimensions Influence Overall
Perception of Patient Safety

The eight separate multiple linear regressions for the eight groups
of participants (gender x profession x managerial function) in two
samples revealed variation in regression coefficients across the
different employee groups. Table 4 presents the results for the
16 regression models.

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Comparisons Based on LS Means and Main Effects (w?) Based on Unbalanced Factorial Three-Way ANOVAs for Managerial
Function and Profession Across the Two Study Samples

Profession* Managerial Function*
Sample A Sample B Sample A Sample B
Outcome
Overall Perception Nurse < ph¥sician Nurse < ph¥sician No <yes No effect
of Patient Safety P<0.0001, ®* =0.017 P<0.0001, 0> =0.016 P =0.004, o> =0.007 P=032
Hospital PSC
Management Support for Nurse < phzysician No effect No <yes No effect
Patient Safety P=0.001, " =0.009 P=0.07 P <0.0001, ®>=0.019 P=0.18
Teamwork Across Units Nurse < phzysician Nurse < phzysician No <yes No effect
P=0.003,0°=0.008 P=0.001,0>=0.011 P=0.001, o> =0.009 P =0.063
Handoffs & Transitions Physician < nurse Physician < nurse No effect No effect
P<0.0001, ®>=0.023 P <0.0001, o> =0.019 P=0.38 P=0.17
Department PSC
Teamwork Within Units No effect No effect No < yes No <yes
P=097 P=048 P=10.023,0>=0.004 P=0.013 @*=0.006
Organizational Learning— No effect No effect No <yes No <yes
Continuous Improvement P=0.19 P=0.94 P <0.0001, ®®>=0.030 P =0.028, o> =0.004
Nonpunitive Response to Error No effect No effect No < yes No < yes
P=0.15 P=092 P <0.0001, ®* =0.020 P =0.001, o> =0.010
Supervisor Expectations & Actions No effect No effect No <yes No <yes
Promoting Patient Safety P=041 P=041 P=0.009, o> =0.006 P=0.012, o> =0.006
Feedback & Communication No effect No effect No <yes No < yes
About Error P=0.61 P=0.07 P <0.0001, ®* =0.028 P=10.012, o> = 0.005
Communication Openness’ Physician < nurse Physician < nurse No <yes No effect
P <0.0001, 0 =0.016 P=0.002, 0> =0.010 P <0.0001, > =0.019 P=036
Staffing Nurse < phgsician No effect No <yes No effect
P <0.0001, 0" =0.013 P=0.57 P=0.011, o> = 0.005 P=0.80

Main effect and group difference for gender were not significant for any of the PSC dimensions. All interaction effects except one were not significant in

both samples.
*Effects with P < 0.05 are presented in bold.

TSignificant interaction effect of managerial function x gender in sample B (P = 0.01, * = 0.006).

In both samples, the PSC dimensions Organizational Learning
— Continuous Improvement and Staffing most frequently had strong
effects on Overall Perception of Patient Safety, especially for par-
ticipant groups without managerial functions. The dimension
Hospital Management Support for Patient Safety more often had
a significant effect in female groups compared with male groups.
The four dimensions Teamwork Across Hospital Units, Hospital
Handoffs & Transitions, Nonpunitive Response to Error, and
Supervisor Expectations & Actions Promoting Patient Safety had
only limited effect on Overall Perception of Patient Safety in some
participant groups. Finally, three PSC dimensions did not have
significant effects for any of the employee groups. All statistically
significant effects were positive, meaning that more positive per-
ceptions in these PSC dimensions were associated with more pos-
itive Overall Perception of Patient Safety.

DISCUSSION

Our findings demonstrate that participant characteristics may
not only have significant influence on perceptions of PSC and its
different aspects but also on how employees evaluate patient safety.
In our study, managerial function and profession had significant
effects on perceptions of PSC. Participants’ gender had very lim-
ited significant direct effect on the PSC dimensions but demon-
strated considerable indirect effect through influencing profession
and managerial function. Regression analyses demonstrated similarities

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

and differences between various employee groups regarding which
aspects of PSC influence Overall Perception of Patient Safety of staff.

Based on our analysis, employees with managerial function
reported more positive perceptions on PSC dimensions in both
samples. Similar findings were reported by several PSC studies.® !
However, in our study, this difference was more prevalent in one
sample indicating that the divergence of attitudes of managerial
and nonmanagerial staff may not be the same in different countries.

In both samples, participants’ profession had significant effect
on perceptions of PSC. This is in line with other studies reporting
different perceptions of physicians and nurses regarding PSC.”%%°
A recent study of measurement equivalence found that these inter-
professional differences can represent true difference in the underly-
ing concept.?! This difference may be explained by the fact that
nurses and physicians in the same team have different management
structures. Similar effects have been observed for perceptions of
teamwork and collaboration.?? In contrast to managerial function,
the difference between physicians and nurses did not always have the
same direction pointing at potentially different priorities and profes-
sional values with regard to patient safety. Interestingly, the effect of
participants’ profession was relatively similar in two samples.

A strong direct effect of participants’ gender on perceptions of
PSC was not observed. However, gender had significant direct ef-
fects on both profession and managerial function in both samples
and consequently demonstrated significant indirect effects on the
PSC dimensions. These results may reflect prevalent gender gaps in
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Statistically significant effects (P < 0.05) are presented in bold.

3 — an estimated change in Overall Perception of Patient Safety in response to one-point change in independent variable.

CI indicates confidence interval; RMSE, root mean squared error.

healthcare, especially in managerial functions. A study in four
European countries found that although gender representation is rel-
atively balanced among medical students and medical doctors in gen-
eral, females are less well represented in leadership positions.?>

Our results further demonstrate that for various employee groups
different aspects of PSC may be significantly related to their Overall
Perception of Patient Safety. In both samples, the PSC dimensions
Staffing and Organizational Learning — Continuous Improvement
most frequently had a strong significant effect. For female nurses
and physicians without managerial functions, perceptions of Hos-
pital Management Support for Patient Safety had a stronger effect
on Overall Perception of Patient Safety than for males, where this
effect was not statistically significant. Three dimensions, Team-
work Within Units, Feedback & Communication About Error,
and Communication Openness, did not have significant influence
on Overall Perception of Patient Safety. Another Swiss study re-
ported no effect of the same dimensions on Overall Perception
of Patient Safety, neither for physicians nor for nurses.'® This re-
sult is unexpected and difficult to explain, because better team-
work and communication have been found to be associated with
safety outcomes'** and thus are targets of many interventions de-
signed to improve safety culture and ultimately patient safety. Per-
haps precisely because of continuous interventions in these areas,
we find relatively homogenous rates in these dimensions, causing
diminished effects in regression analyses. A study by Najjar et al.>
reported similar results for Belgium—~Feedback and Communica-
tion Openness About Error (combined dimension) and Teamwork
Within Units had a relatively low effect on Overall Perception of
Patient Safety, whereas Staffing and Hospital Management Sup-
port for Patient Safety had the strongest effects. For the Palestinian
sample in the same study, the effect of these dimensions was stron-
ger but there was no significant effect of Staffing.?

Patient safety culture studies often provide benchmarks for health-
care managers.>>?° Our results demonstrate that when comparing
results across different settings, the sample composition should be
accounted for. The results of this study underline the significance
of participant characteristics for perceptions of PSC and conse-
quently the importance of fully reporting sample characteristics
when publishing results. However, the differences in PSC among
different employee groups may not be just a matter of transparent
reporting and interpretation. In a recent article, Mannion and
Davies?® discussed the existence, sources, and influence of diver-
gent subcultures within healthcare organizations, underlining the
importance of understanding and appreciating these for further
improvement in PSC.

Our results support evidence on differences in perceptions of
PSC between professional groups, and they should be acknowl-
edged to adequately evaluate, understand, and affect hospitals’
PSC. However, these differences in our two study samples were
not the same. Thus, further research is required to discover
whether or not the presence and magnitude of the differences be-
tween employee groups influences hospital PSC or even safety
outcomes. Moreover, our results support the recommendation to
routinely study PSC to support hospital managers in effectively
planning interventions to improve PSC while considering the cur-
rent needs of specific members of clinical team.

Limitations

Although we analyzed large samples from two European health-
care systems, our results should not be generalized for all hospital
employees because we only included physicians and nurses. Our
inclusion and exclusion criteria, together with the somewhat low
response rate among study participants, may have introduced a se-
lection bias. This study is also subject to common method bias.

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
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Future studies should aim to confirm our findings with objec-
tively measured safety outcomes, because the direct association
between PSC and objective safety outcomes is still being debated.
However, a number of studies have demonstrated correlations
between PSC dimensions and objective outcomes such as mor-
tality or readmissions.?’ Finally, when establishing the path anal-
ysis model we assumed that gender may influence profession and
managerial function and that profession may influence managerial
function. Analyses using different conceptual models may obtain
different results.

CONCLUSIONS

We demonstrated that participant characteristics have signifi-
cant effects on clinical staff perceptions of different aspects of
PSC and thus should be accounted for in reporting, interpreting,
and comparing results obtained in different samples. Moreover,
employee characteristics may also modulate the influence of spe-
cific PSC dimensions on Overall Perception of Patient Safety.
However, the effects of participant characteristics in different set-
tings may not be the same. Thus, these effects should be locally
studied to better plan targeted improvement initiatives. Further
studies are required to determine what effects these dissimilarities
between perceptions of different employee groups have on objec-
tive patient safety outcomes and, if so, whether or not they can be
influenced through targeted interventions.
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