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ABSTRACT

Objectives (1) To determine the perceived level of safety
climate among nursing staff in operating rooms (ORs) in
Slovenia; (2) to investigate correlations and differences
between professional position, length of service,
healthcare level and perceived safety climate and (3) to
identify independent predictors of overall and domain-
specific safety climate perceptions.

Design A cross-sectional non-experimental quantitative
analytical study.

Setting Surgical departments in 14 hospitals across
Slovenia between June 2024 and November 2024.
Participants A total of 169 OR and anaesthesia nurses
employed in surgical departments with @ minimum of 1
year of work experience.

Measures Self-reported perceived safety climate in the
OR using the Slovenian version of the Safety Attitudes
Questionnaire—OR (SAQ-OR).

Results Positive attitudes towards safety varied
substantially across the SAQ-OR domains. The lowest
proportion of positive responses was found in Perceptions
of Management (7.7%; mean=45.89, 95% Cl (42.92 to
48.87)), while the highest was recorded in Job Satisfaction
(57.4%; mean=75.24, 95%Cl (72.86 to 77.62)). OR
nurses reported a more positive overall safety climate than
anaesthesia nurses (mean difference=0.21, 95%Cl (0.07
to 0.35)). Regression analyses identified the following
independent predictors: professional nursing role for the
global SAQ-OR score (3=-0.21, p=0.007) and institutional
tenure for Stress Recognition (3=-0.23, p=0.004). The
Perceptions of Management domain was predicted by
professional role (3=—0.17, p=0.033) and institutional
tenure as a positive driver (3=0.16, p=0.041).
Conclusions The safety climate among nursing staff
working in Slovenian ORs was perceived as moderately
positive, with notable variation across SAQ-OR domains
and professional groups. Professional role and institutional
tenure were identified as independent predictors of safety
climate perceptions.

BACKGROUND

Patient safety is of paramount importance
in contemporary healthcare systems, partic-
ularly in high-stakes operating room (OR)
environments. ORs are dynamic settings char-
acterised by advanced technology, complex
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This nationwide cross-sectional study included
operating room (OR) and anaesthesia nurses from
secondary and tertiary hospitals across Slovenia,
supporting the representativeness of the nursing
sample.

= The use of the validated Slovenian version of
the Safety Attitudes Questionnaire—OR enhanc-
es methodological rigour and allows international
comparability.

= The cross-sectional design captures safety climate
perceptions at a single point in time and does not
permit causal inference.

= Data were collected using self-reported question-
naires, which may be subject to response bias, so-
cial desirability bias and individual interpretation of
items.

= The study focused exclusively on nursing staff and
did not include other key OR professionals, limiting
the assessment of interprofessional safety climate.

procedures, multidisciplinary teams and a
heightened risk of adverse events." Devel-
oping a robust safety culture is, therefore,
imperative for ensuring the delivery of high-
quality care and minimising patient harm.
The broader concept of safety culture
encompasses the fundamental values, norms
and behaviours that influence the prioritisa-
tion and implementation of safety measures
within an organisation. In contrast, safety
climate refers to more surface-level, measur-
able perceptions and attitudes towards safety
practices held by staff.” This distinction
becomes particularly relevant when exam-
ining the context of nursing staff working in
ORs, as it helps distinguish between the foun-
dational organisational ethos and the front-
line perceptions that shape daily practices.
OR nurses and anaesthesia nurses play a
central role in maintaining patient safety
throughout the perioperative process.'
Previous studies indicate that safety climate
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perceptions may be influenced by professional role, age,
work experience and organisational context; however,
findings remain inconsistent across healthcare systems
and settings.”* However, empirical evidence from Central
and Eastern European countries remains scarce, and
little is known about how these specific professional and
institutional determinants interact to shape safety climate
perceptions among OR nursing personnel within the

Slovenian healthcare system.

In Slovenia, inpatient surgical care is provided at both
secondary and tertiary healthcare levels. Secondary-level
healthcare includes general and specialised hospitals
offering specialist diagnostic and treatment services,
while tertiary-level healthcare is delivered mainly by
university medical centres, which provide highly special-
ised clinical services as well as educational and research
activities.” These differences may influence safety climate
perceptions among OR personnel.*”

The Safety Attitudes Questionnaire (SAQ) is one of
the most widely used instruments for assessing safety
climate in healthcare.’ It is based on Vincent’s framework
for analysing clinical risk’ and Donabedian’s structure-
process-outcome model of healthcare quality.8 The
OR-specific version (Safety Attitudes Questionnaire-OR
(SAQ-OR)) retains the original domains while incorpo-
rating contextual adaptations relevant to perioperative
practice.” The Slovenian version of the SAQ-OR has
demonstrated good psychometric properties among OR
professionals.”

Given the limited evidence from Slovenia, this study
aims to assess the safety climate among OR nursing
personnel and identify professional and institutional
factors associated with safety climate perceptions. Its
findings may inform future interventions and organ-
isational strategies to improve patient safety and staff
well-being.

The objectives of the study are as follows:

1. To determine the perceived level of safety climate
among nursing staff in ORs in Slovenia.

2. To examine correlations and differences between pro-
fessional position, length of service, healthcare level
and perceived safety climate.

3. To identity the independent predictors of overall and
domain-specific safety climate perceptions among
nursing staff in ORs in Slovenia.

Systematic investigation of these organisational
dynamics within the perioperative environment was
guided by the following research hypotheses:

H1: there is a significant difference in perceptions of
the overall safety climate between the two primary profes-
sional nursing roles within the surgical team (OR nurses
and anaesthesia nurses).

H2: length of service at the current institution nega-
tively predicts Stress Recognition among nursing staff.

H3:length of service at the current institution positively
predicts Perceptions of Management among nursing staff.

METHODS

Setting and participants

A cross-sectional, non-experimental, quantitative analyt-
ical study was conducted using an online questionnaire
between June 2024 and November 2024. Using criterion
purposive sampling,m recruitment was restricted to OR
and anaesthesia nurses employed in surgical depart-
ments. A minimum of 1 year of tenure was required to
ensure sufficient socialisation and exposure to the institu-
tion’s safety culture.

In June 2024, emails containing the survey link, study
objectives and a request for distribution were sent to
nurse managers of surgical departments in all 14 public
hospitals providing acute surgical care in Slovenia (consti-
tuting a national census of the target setting: 9 general
hospitals, 2 university medical centres and 3 specialised
hospitals), as well as to the Section of OR Nurses and
the Section of Nurses in Anaesthesiology, Intensive Care
and Transfusion Medicine (both operating under the
Nurses and Midwives Association of Slovenia), specifi-
cally targeting nursing personnel whose practice is situ-
ated within OR and anaesthesia environments. Email
addresses were obtained from hospital and professional
association websites. To safeguard anonymity within
Slovenia’s small and closely interconnected healthcare
system, participating hospitals are not named; survey links
were distributed via surgical department nurse managers
and professional association coordinators. As the link was
distributed indirectly through these channels rather than
a centralised roster, the exact number of recipients could
not be tracked, preventing the calculation of traditional
response rates.

The study was reported in accordance with the
STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) guidelines.11

Instrument

Data were collected using the SAQ-OR instrument. Orig-
inally developed by Sexton et al,’ the tool was adapted by
Goras et al to evaluate surgical environments. For this
study, we used the linguistically and psychometrically vali-
dated Slovenian version of the SAQ-OR,? translated from
the established English protocol with appropriate permis-
sions obtained from the authors. The SAQ-OR comprises
28 items across 6 safety climate domains: Teamwork
Climate, Safety Climate, Job Satisfaction, Stress Recogni-
tion, Perceptions of Management and Working Condi-
tions. Items are scored on a 5-point Likert scale from 1
(strongly disagree) to 5 (strongly agree).

Following standard protocols, domain and global
composite scores were calculated as item means and trans-
formed to a 0-100scale.” * ' Scores 275 indicate posi-
tive safety attitudes.” '* For item-level descriptive analysis,
ratings of 4 or 5 (275 on the transformed scale) were clas-
sified as reflecting positive attitudes towards a given safety
domain among OR staff."*® The final section of the ques-
tionnaire addressed sociodemographic and institutional
attributes (gender, age, education, role, healthcare level
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and tenure); specific hospital identifiers were omitted to
protect anonymity.

Data analysis
Prior to data analysis, the dataset was examined for
missing or inconsistent values. Surveys with incomplete
responses to core SAQ-OR items were excluded, whereas
cases missing only sociodemographic data (eg, age or
tenure) were retained. The data analysis was conducted
using IBM SPSS Statistics V.29.0 and Microsoft Excel
for Microsoft 365 MSO (V.2508). Descriptive statistics
included frequencies, percentages, means, SD, medians,
IQRs, minimum, maximum, skewness and kurtosis.

Normality of the data distribution was assessed using
Z-scores for skewness (7, ) and kurtosis (7, ), calcu-
lated by dividing the values by their respective SEs. Based
on our sample size (n=169), absolute Z-scores>3.29 were
used as the criterion for distributions deviating from
normality.'®

Associations between variables were assessed using
Pearson’s correlation coefficients. To obtain 95% Cls, a
bootstrap procedure with 1000 resamples was applied.
To determine whether the mean scores of the SAQ-OR
domains differed from the neutral reference point of 3,
one-sample t-tests were conducted. Comparisons between
independent groups were performed using the indepen-
dent samples t-test and Mann-Whitney U test. Simulta-
neous multiple linear regression analysis was conducted
to identify independent predictors of the global SAQ-OR
score, Stress Recognition and Perceptions of Manage-
ment. Predictors included professional role (0=OR nurse
and l=anaesthesia nurse), healthcare level (0O=secondary
and l=tertiary) and institutional tenure (years of service
at the current institution). Model assumptions were veri-
fied using collinearity diagnostics (tolerance and variance
inflation factor (VIF)) and the Durbin-Watson statistic. A
significance level of 0=0.05 was applied to all statistical
tests. Effect sizes were interpreted according to Cohen’s
guidelines,l7 where values of approximately 0.20, 0.50
and 0.80 correspond to small, medium and large effects,
respectively.

RESULTS

Participants

Table 1 presents participants’ demographic and profes-
sional characteristics. The study included 145women
(85.8%) and 24 men (14.2%), for a total of 169 partici-
pants. For the age variable (n=167), the mean was 40.4
years, ranging from 23 to 62 years. Regarding tenure, the
mean length of service at the current healthcare institu-
tion (n=161) was 16.7 years (SD=10.5), ranging from 1 to
41 years, while the mean length of service in the current
position (n=156) was 14.4 years (SD=9.5), ranging from 1
to 40 years. Most participants (113, 66.9%) held a bache-
lor’s degree (first cycle of the Bologna Process) and were
employed at the tertiary healthcare level (100, 59.2%).

Open access

Table 1 Participants’ demographic and professional
characteristics
Variable Value N (%)
Gender Men 24 (14.2)
Women 145 (85.8)
Level of education Vocational training 6 (3.6)
Higher vocational programme 15 (8.9)
Bachelor’s degree (first cycle 113 (66.9)
of the Bologna Process)
Master’s degree (second 33 (19.5)
cycle of the Bologna
Process)
Master of Science 2(1.2)
Professional position OR nurse 112 (66.3)
Anaesthesia nurse 57 (33.7)
Healthcare level Secondary 69 (40.8)
Tertiary 100 (59.2)

N (%), number of participants and percentage in each category; OR,
operating room.

The most common professional position was OR nurse

(112, 66.3%).

Perceived level of safety climate and positive attitudes
towards safety

Supplementary materials table 1 presents the descrip-
tive statistics for the items in the SAQ-OR, and table 2
summarises the domain-level and global SAQ-OR scores
on a 100-point scale. The percentage of respondents
reporting positive attitudes towards safety ranged from
7.7% for the Perceptions of Management domain, with
a mean of 45.89 (95% CI (42.92 to 48.87)), to 57.4% for
the Job Satisfaction domain, with a mean of 75.24 (95%
CI (72.86 to 77.62)). Job Satisfaction was, therefore,
the most positively evaluated domain in terms of safety
climate, in contrast to Perceptions of Management, which
received the lowest scores.

When examining positive responses at the item level
(supplementary material table 1), the proportions were
generally higher than the domain-level positive scores.
In the Job Satisfaction domain, perceived as having the
strongest safety climate, the item with the highest mean
(4.45, SD=0.63) and percentage of positive responses
(94.1%) was T like my job'. In the Perceptions of Manage-
ment domain, perceived as having the weakest safety
climate, the item with the lowest mean (2.60, SD=0.98)
and percentage of positive responses (14.8%) was ‘Hospital
management supports my daily efforts’.

Supplementary material table 2 presents the descriptive
statistics for the SAQ-OR domain composite scores and
the results of one-sample t-tests comparing the SAQ-OR
domain composite score means with the neutral refer-
ence value of 3. The Job Satisfaction domain had the
highest mean score (M=4.01, SD=0.63), while Percep-
tions of Management had the lowest (M=2.84, SD=0.78).
The results show that the mean score was statistically
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Table 2 Domain-level and global SAQ-OR scores with
95% Cls and percentage of respondents reporting positive
attitudes (>75) on the 100-point scale (n=169)

Domain N (%) M 95% CI
Teamwork 67 (39.6) 67.22 64.75 to 69.68
Climate

Safety Climate 50 (29.6) 64.23 61.70 to 66.75
Job Satisfaction 97 (57.4) 75.24 72.86 to 77.62
Stress 69 (40.8) 64.72 61.18 to 68.26
Recognition

Perceptions of 13 (7.7) 45.89 42.92 to 48.87
Management

Working 29 (17.2) 57.95 55.46 to 60.44
Conditions

Global score 22 (13.0) 63.28 61.58 to 64.98

M, mean score on the 100-point scale; N (%), number and
percentage of respondents who had positive attitudes towards
safety (=75 on the 0-100 scale); SAQ-OR, Safety Attitudes
Questionnaire-Operating Room.

significantly higher than the test value of 3 in the following
domains: Teamwork Climate, Safety Climate, Job Satisfac-
tion, Stress Recognition and Working Conditions. The
mean score was statistically significantly lower than the
test value in the Perceptions of Management domain.
Calculated effect sizes (Cohen’s d) were large for the
Teamwork Climate, Safety Climate and Job Satisfac-
tion domains; medium for the Stress Recognition and
Working Conditions domains and small for the Percep-
tions of Management domain.

Associations between SAQ-OR domains

Table 3 presents Pearson’s correlation coefficients among
SAQ-OR domains with 95% CIs. Statistically signifi-
cant correlations were detected between most SAQ-OR
domains, with absolute coefficient values ranging from
r=0.20 to r=0.69 and p<0.05 or p<0.01. Notably, Teamwork
Climate demonstrated a statistically significant positive
correlation with Safety Climate and a statistically signifi-
cant negative correlation with Stress Recognition.

Associations with the perceived level of safety climate

Table 4 presents Pearson’s correlation coefficients
examining the associations between SAQ-OR domain
composite scores and length of service, both at the current
institution and in the current position. Length of service
at the current institution showed a statistically significant
negative correlation with Stress Recognition, and a statis-
tically significant positive correlation with Perceptions of
Management.

Differences in the perceived level of safety climate

Independent-samples t-test results showed that the
global perceived level of safety climate mean score for
the OR nurse group (M=3.60, SD=0.44) was statistically
significantly different from that of the anaesthesia nurse
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Table 4 Correlations between the SAQ-OR domain composite scores and length of service (n=154)

Length of service at the current institution

Length of service in the current position

Domain r p 95% bootstrap Cl for r r p 95% bootstrap Cl for r
Teamwork Climate 0.10 0.202 -0.06 to 0.27 0.03 0.677 -0.14 to0 0.21

Safety Climate 0.10 0.232 -0.07 to 0.28 -0.02 0.801 -0.19t0 0.17

Job Satisfaction 0.09 0.243 -0.07 to 0.25 0.03 0.736 -0.14 t0 0.20

Stress Recognition -0.19 0.015* -0.33 to -0.04 -0.12 0.137 -0.26 to 0.02
Perceptions of 0.20 0.011* 0.04 t0 0.34 0.10 0.241 —-0.03 to 0.22
Management

Working Conditions 0.15 0.071 —-0.02 to 0.30 0.03 0.744 -0.16

“p<0.05.

p, p-value; r, Pearson’s correlation coefficient; SAQ-OR, Safety Attitudes Questionnaire-Operating Room.

group (M=3.39, SD=0.44), as indicated by the test results
(t(167)=2.98, p=0.003, mean difference=0.21, 95% CI
(0.07 to 0.35)), Cohen’s d=0.48, 95% CI (0.16 to 0.81),
indicating a medium and statistically significant effect.
Consequently, hypothesis Hl—proposing a significant
difference in overall safety climate perceptions between
OR and anaesthesia nurses—was fully supported.

The Mann-Whitney U test indicated a statistically signif-
icant difference between the OR nurse group (median
(Me)=3.80, IQR=0.55) and the anaesthesia nurse group
(Me=3.60, IQR=0.90) in the Teamwork Climate domain
(Mann-Whitney U statistic (U)=2502.5, p=0.021). The
Hodges-Lehmann estimate of the median difference was
0.20, 95% CI (0.00 to 0.40), indicating lower values in the
anaesthesia nurse group.

Supplementary material table 3 presents independent-
samples t-test results for the perceived level of safety
climate by professional position in the following domains:
Safety Climate, Job Satisfaction, Stress Recognition,
Perceptions of Management and Working Conditions.
OR nurses reported statistically significantly higher mean
scores than anaesthesia nurses in two domains: Safety
Climate (M=3.67, SD=0.64vs M=3.37, SD=0.67), indi-
cating a medium effect size; and Perceptions of Manage-
ment (M=2.93, SD=0.74vs M=2.65, SD=0.83), indicating a
small effect size.

Supplementary material table 4 presents independent-
samples t-test results for the perceived level of safety
climate by healthcare level in the following domains:
Safety Climate, Job Satisfaction, Stress Recognition,
Perceptions of Management and Working Conditions.
In the Job Satisfaction domain, the secondary healthcare
level group reported a statistically significant higher mean
score than the tertiary level group (M=4.14, SD=0.64vs
M=3.92, SD=0.60), indicating a small effect size.

Multivariate predictors of safety climate perceptions

To evaluate the independent influence of professional
characteristics and institutional context on safety climate
perceptions, simultaneous multiple linear regression was
conducted across three separate models (supplementary
material table 5). Model assumptions were met, showing

independent residuals (Durbin-Watson: 1.66-1.80) and
no multicollinearity (tolerance>0.99, VIF<1.01).

The global regression model predicting the global
SAQ-OR score was statistically significant, with profes-
sional position identified as the sole significant indepen-
dent predictor. When tenure and healthcare level were
held constant, anaesthesia nurses scored significantly
lower than OR nurses.

The model predicting Stress Recognition was also statis-
tically significant, with institutional tenure identified as
the sole significant predictor. Each additional year of
service was associated with a 0.516-point decrease in Stress
Recognition domain scores, fully supporting hypothesis
H2.

Finally, the model predicting Perceptions of Manage-
ment was statistically significant, revealing dual effects:
anaesthesia nurses held significantly lower opinions of
administration than OR nurses, while institutional tenure
emerged as a significant positive driver, with each year
of service corresponding to a 0.298-point increase in
management scores, providing full support for hypoth-
esis H3.

DISCUSSION

The present study examined safety climate perceptions
among nursing staff working in Slovenian ORs. Overall,
safety climate was rated moderately positively, although
substantial differences were observed across SAQ-OR
domains and professional groups. The Job Satisfaction
domain received the highest ratings, whereas the Percep-
tions of Management domain received the lowest. Profes-
sional position and institutional tenure were the main
independent predictors of overall and domain-specific
safety climate perceptions.

The Job Satisfaction domain received the most favour-
able ratings, with over half of respondents reporting posi-
tive attitudes. Conversely, the Perceptions of Management
domain received the least favourable ratings, with only a
small proportion of respondents expressing positive views.
Other domains, including Teamwork Climate, Safety
Climate, Working Conditions and Stress Recognition,
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received moderate evaluations. These findings suggest
that OR nursing staff experience a high degree of motiva-
tion and place significant value on their work. However,
they also perceive deficiencies in the organisational and
managerial support for patient safety. This finding is
consistent with international research, which consistently
identifies Job Satisfaction as the most positively rated
domain of the SAQ, while Perceptions of Management
are repeatedly the lowestrated domain.”*®'® As demon-
strated by Tarling et al'’ and Ferreira et al,' similar find-
ings have been documented in other European contexts.
In these cases, intrinsic professional motivation is high,
yet organisational leadership is perceived as distant from
the realities of frontline work. The lowest scores were
recorded in Perceptions of Management, particularly
regarding daily support from hospital management,
which highlights the persistent gap between frontline staff
and leadership. As noted by Nyberg et al,” similar findings
have been reported in Sweden, where OR nursing staff
expressed considerable dissatisfaction with managerial
engagement, despite relatively high levels of satisfaction
with their own professional roles.

Intercorrelations between SAQ-OR domains suggest
that the dimensions of safety climate are not indepen-
dent. The findings of the present study demonstrate a
positive correlation between higher ratings of Teamwork
Climate and more positive perceptions of Safety Climate.
Furthermore, our data revealed a negative correlation
between higher evaluations of Working Conditions and
higher levels of Job Satisfaction. This aligns with previous
research demonstrating that teamwork, communication
and psychological safety are closely interrelated and
constitute the key determinants of safety attitudes and
safety climate within perioperative teams.' * *! Studies
have also shown that deficiencies in managerial support
can exert cascading effects on various domains.'® * **
The implication is that interventions to strengthen safety
culture cannot address each domain in isolation; rather,
improvements in management visibility, communication
and feedback mechanisms are likely to generate positive
effects across the broader safety climate.

Compared with their counterparts in the field of anaes-
thesia, OR nurses also reported a more positive attitude
towards safety. A Turkish study revealed analogous dispar-
ities in job satisfaction and overall safety attitudes, with
OR nurses demonstrating significantly higher scores than
anaesthesia nurses. A potential explanation for this lies
in the distinct professional roles and workflows charac-
teristic of these two sectors. OR nurses are integrated
within larger surgical teams, whereas anaesthesia nurses
often work in smaller teams or dyads under close super-
vision and in situations characterised by higher cognitive
and procedural demands. These differences in profes-
sional roles and working environments are likely to shape
perceptions of teamwork, stress recognition and mana-
gerial support.”” Similarly, a recent Danish study demon-
strated that safety attitudes vary across professional groups
working in ORs and identified the professional role

and organisational context in perioperative settings as
important determinants of safety climate.** Our multiple
linear regression models confirmed that professional
role remained an independent predictor of overall safety
climate and perceptions of management after adjustment
for healthcare level and institutional tenure. Even when
controlling for other institutional variables, the anaes-
thesia nurse role remained a significant independent
predictor of lower scores on both the global SAQ-OR
scale and the Perceptions of Management domain.

Furthermore, a positive correlation was identified
between length of service and variations in perceptions
of safety climate. In the present study, respondents with
more professional experience reported a more positive
evaluation of safety climate in specific domains, notably
Working Conditions and Perceptions of Management.
As indicated by Nyberg et al,” similar associations have
been documented in Sweden, where experienced staff
reported higher levels of satisfaction with managerial
practices and working conditions. This may be due to the
fact that experienced staff have developed more effective
coping strategies and realistic expectations regarding
organisational limitations.'**’

Healthcare level was not retained as an independent
predictor in the multivariable models, suggesting that
professional role and institutional tenure may have a
greater influence on safety climate perceptions. Insti-
tutional tenure emerged as an important predictor of
safety climate perceptions. Although longer tenure was
associated with more favourable perceptions of manage-
ment, it was also linked to lower Stress Recognition
scores. This suggests that experienced staff may become
increasingly aligned with organisational processes while
simultaneously reporting lower awareness of the impact
of stress on performance. Previous findings indicate
similar associations between professional maturity and
safety attitudes.”* However, the literature also shows that
prolonged exposure to organisational challenges may
negatively affect morale and engagement over time, high-
lighting the importance of providing support and profes-
sional development opportunities throughout all career
stages.'?

When considered as a whole, these findings empha-
sise several key points. First, while nursing staff in ORs
across Slovenia demonstrate strong job satisfaction and
motivation, organisational support—particularly from
management—remains a weak point. Second, discrep-
ancies between professional groups, levels of experience
and hospital types underscore the necessity for custom-
ised strategies. For anaesthesia nurses, targeted interven-
tions aimed at improving teamwork and communication
could be particularly beneficial. For less experienced
staff, implementing mentorship programmes and struc-
tured onboarding initiatives could improve perceptions
of the safety climate and accelerate the development of
coping strategies.?®?” At the organisational level, efforts to
enhance the visibility and engagement of hospital leader-
ship, such as leadership walk-rounds, structured feedback
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and recognition initiatives, have the potential to improve
perceptions of management and, through interdomain
correlations, strengthen the overall safety climate.

Limitations and generalisability
This study provides new insights from Slovenia, where
research on patient safety climate in ORs has been
limited. Using a validated instrument (SAQ-OR) enables
direct comparison with international data, and the rela-
tively large, diverse sample offers a useful overview of how
professional roles, experience and institutional context
shape safety attitudes. Several limitations must be consid-
ered. The cross-sectional design prevents causal inter-
pretation and provides only a snapshot of safety climate
perceptions at a single point in time. Although the
SAQ-OR was originally developed to assess safety climate
and evaluate changes following patient safety interven-
tions, this study did not examine temporal changes or
intervention effects. The findings, therefore, reflect
current attitudes and perceptions but do not permit
conclusions about trends over time or the effectiveness
of organisational improvement initiatives. In addition,
reliance on self-reported data introduces potential bias.
The study focused only on nurses and excluded other key
OR team members, such as surgeons and anaesthesiolo-
gists, whose perspectives are integral to a comprehensive
assessment of safety climate. Consequently, the findings
primarily reflect nurses’ perceptions and should not be
interpreted as representative of the safety climate across
the entire multidisciplinary OR team. Moreover, small
subgroup sizes reduced statistical power, limiting the
ability to detect subtle differences. The study also did
not investigate whether perceptions of safety climate are
associated with actual patient outcomes, a link that would
have strengthened its practical relevance. Future longitu-
dinal studies should examine how safety climate evolves
over time and whether targeted interventions produce
measurable improvements in specific SAQ-OR domains.
By including 14 different hospitals, this study captured
a broad institutional footprint across the Slovenian
healthcare system, meaning the identified themes likely
reflect systemic challenges in the country’s periopera-
tive frameworks. However, because the final sample was
limited to 169 participants, the generalisability of the
absolute score values to the entire national OR nursing
workforce should be approached with caution. Further-
more, these findings are specific to the multidisciplinary
environment of standard ORs and may not generalise
to specialised private clinics or non-OR nursing units.
Nationwide, these results serve as a valuable initial bench-
mark for future, larger-scale safety climate monitoring in
Slovenian surgical settings.

Implications for practice and health system improvement

The findings highlight important system-level gaps rele-
vant to perioperative patient safety. Low scores in Percep-
tions of Management indicate a disconnect between
frontline nursing staff and leadership. Enhancing

leadership visibility, improving feedback mechanisms and
recognising safety-oriented behaviours may help rebuild
trust. Differences between professional groups underline
the need for tailored interventions. Anaesthesia nurses,
who reported lower teamwork and safety climate scores,
may benefit from interprofessional simulation, structured
briefings and strengthened communication practices.
The association between longer service and more positive
views of management suggests that novice nurses require
additional organisational support, including structured
onboarding, mentorship and peer support.

Nationwide implementation of the SAQ-OR offers a
basis for routine monitoring of safety climate in Slove-
nian ORs. Regular assessments integrated into quality-
improvement cycles can support benchmarking, trend
observation and evaluation of interventions, contributing
to continuous learning.

CONCLUSIONS

Nursing staff working in Slovenian ORs perceived the
safety climate as moderately positive, with notable varia-
tion across SAQ-OR domains and between professional
groups. Job Satisfaction emerged as the highest-rated
domain, whereas Perceptions of Management received
the lowest ratings. Professional role and institutional
tenure were identified as independent predictors of
overall and domain-specific safety climate perceptions,
while healthcare level was not independently associated
with safety climate after adjustment for individual char-
acteristics. These findings contribute to understanding
organisational and professional factors associated with
safety climate among OR nursing staff in Slovenia.
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