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Health professionals’ perceptions of patient
safety competencies: psychometric properties
of the French version of the H-PEPSS in France
and Switzerland
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Abstract

Background Several initiatives have been implemented to develop, manage, and assess patient safety (PS) com-
petencies, which are considered as a serious public health issue across the world. The Health Professional Education
in Patient Safety Survey (H-PEPSS) is widely used as a psychometric scale for evaluating perceived PS competencies
but has not been validated in French. The purpose of the study was to investigate the main psychometric properties
of the French version of the H-PEPSS.

Methods A total of 449 students enrolled in nursing and physiotherapy schools in France and French-speaking
Switzerland completed a self-administered questionnaire. The 38 items of the H-PEPSS were translated into French
following a committee approach. The scale’s construct validity was assessed using confirmatory factor analysis. Reli-
ability of the six factors of the H-PEPSS was evaluated using Cronbach a and McDonald's w. Measurement invariance
across countries and academic majors as well as discriminant validity were also investigated.

Results After we removed one item, the H-PEPSS 6-factor model demonstrated adequate goodness-of-fit statistics
(x’[194]1=316.633, x*/df=1.632,p<0.001, CFI=0.934, TLI=0.922, RMSEA=0.041 [0.033, 0.049], SRMR =0.044). The total
score can be also used as an overall measure of PS competence (x2[203] =342.251, xz/dfz 1.686, p<0.001, CFI=0.925,
TLI=0.915, RMSEA=0.043 [0.035, 0.051], SRMR=0.047). One item was removed because of its high multicollinear-

ity with other items. The reliability was deemed satisfactory (Cronbach a>0.60), except for the “Understanding
human and environmental factors” subscale. Consistently, this subscale was often reported with the lowest reliability
in previous studies. We confirmed scalar invariance between countries and partial scalar invariance between majors
(ACFI<0.01). The heterotrait-monotrait ratio of correlations ranged from 0.63 to 0.91. In our results, country, academic
year, and academic satisfaction were frequently the main predictors of self-reported PS competencies.

Conclusion Perceived PS competencies can be assessed and fairly compared across France and Switzerland
and across nursing and physiotherapy students. We discuss the relevance of the introduction of the H-PEPSS
in the training pathway of health professions degree courses and the fallout in clinical contexts.
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Background

Ensuring patient safety (PS) emerges as a clear-cut mis-
sion for health care professionals. Nevertheless, despite
an international consensus emphasizing the need to
improve training for caregivers in PS and clinical risk
management in health care [1-4], 10% of hospitalized
patients experience an adverse event, most of which
are deemed preventable [5]. PS refers to preventing and
reducing “risks, errors and harm that occur to patients
during provision of health care” (§1) [6]. To achieve this,
“good intentions” are not enough. Instead, it necessi-
tates the cultivation of specific yet shared competencies
among all health care practitioners, such as those in the
Canadian Safety Competencies Framework (CSCF) [7,
8]: teamwork; communication; safety, risk, and quality
improvement; optimize human and system factors; rec-
ognize, respond to, and disclose PS incidents; and culture
of safety.

For students learning the basics of good practice and
for experienced professionals, training programs need to
be designed to foster the development of these compe-
tencies. According to Wu and Busch [3], health profes-
sions focus mainly on students acquiring techniques and
knowledge but attach too little importance to attitudes
and skills necessary to practice safely and spur improve-
ments in care. Moreover, many studies have found
deficits in several aspects of PS education, notably com-
munication and teamwork, managing safety risks, and
recognizing and responding to adverse events [9-14].
Furthermore, integrating PS content into programs
requires a multilevel learning process [15] and is made
difficult by the lack of available time in curricula [16], the
lack of educators trained in PS [16, 17], and the need to
mobilize PS content in practical situations, such as sim-
ulation [13, 18, 19]. Certainly, general PS guidelines and
handbooks have been published and updated over the
past decade [20], yet printed educational materials only
slightly help improve health care professionals’ practices
[21]. These educational tools are insufficient to address
a prevalent and preventable phenomenon. Therefore,
there arises a need to create and develop tools tailored
for health professionals training, considering the cultural
aspects of the institutions they are educated in and the
diversity of their student profiles [2, 22].

In France and Switzerland, nursing and physiotherapy
education programs are based on a competency-based
approach. Individual higher education institutions deter-
mine how PS should be taught based on national and
international standards [14]. In bachelor’s programs, this
topic is not specifically taught but is integrated into other
courses, a practice commonly observed across various
European countries [14]. For example, in France, it is part
of courses related to clinical risk management [23, 24]
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whereas in Switzerland, it is part of courses focusing on
teamwork [25]. However, dedicated courses can be offered
in postgraduate training programs [26].

Identifying this type of program’s strengths and weak-
nesses is possible using a measure of self-efficacy among
a group of students [27]. Commonly used in Anglo-Saxon
countries, this method is seldom applied in French-
speaking Europe, where studies on this topic have con-
cerned the culture of PS and involved only medical
students [28, 29]. In view of PS education’s importance in
the training of health care professionals, it is particularly
challenging to assess how effective such programs may be
in stimulating the development of PS competencies [30].
As Okuyama et al. [31] noted, “the assessment of safety
competencies is a new field of education, and it is clearly
difficult to develop reliable and valid assessment tools”
(p- 998).

To address this issue, the Health Professional Educa-
tion in Patient Safety Survey (H-PEPSS) was developed
to measure specifically the self-reported PS competen-
cies among a wide range of health professional groups,
including students [32]. The full questionnaire com-
prises 38 items divided into 4 sections. The first section
includes 4 items related to clinical safety. The second
section is the central part of the H-PEPSS and consists
of 23 items used to measure the 6 domains based on
the CSCF (mentioned above) [7, 8]. The third section
includes 7 items related to health professional education
PS. The last section consists of 4 items related to the con-
fidence of speaking up about PS. Each item is assessed
using a 5-point Likert-type scale ranging from 1 (Strongly
disagree) to 5 (Strongly agree), with a “don’t know” (DK)
answer option. Subscale scores are calculated by averag-
ing the results for each subscale item. The total score is
obtained by adding up the subscale scores.

The psychometric properties of the H-PEPSS are
well documented. Confirmatory factor analysis (CFA)
revealed a well-fitting 6-factor model for the data. In the
original version [32], the Comparative Fit Index (CFI)
was 0.948, and the Root Mean Square Error of Approxi-
mation (RMSEA) stood at 0.055. In the Korean version
[33], these values improved to 0.959 and 0.058 respec-
tively; similarly, the Chinese version [34] demonstrated a
CFI of 0.98 and an RMSEA of 0.055. The internal consist-
ency measured with Cronbach a was greater than 0.80
for each subscale in the original version [32] and ranged
from 0.70 to 0.81 in the Korean version [33]. For the total
score, Cronbach a was 0.91 in the Korean version [33],
0.94 in the Italian version [35], and 0.95 in the Chinese
version [34].

The H-PEPSS has been used in 21 countries with over
15,000 subjects [36], mainly with nursing students but
never with physiotherapy students. With the availability
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of a French version of this tool, evaluating the impact
of current curriculum implementation and educational
interventions, regardless of whether they are interprofes-
sional or not, can be accomplished in French-speaking
countries.

Purpose of the study

The purpose of the study was to investigate the main
psychometric properties of the French version of the
H-PEPSS, including factor validity, reliability, measure-
ment invariance across countries and academic majors,
and discriminant validity.

Methods

Study design

A validation study was undertaken, divided into two
phases: 1) a linguistic translational and cultural validation
of the tool; 2) a cross sectional study design for the evalu-
ation of the psychometric properties of the French ver-
sion of the H-PEPPS.

Translation and cultural adaptation

In September 2019, the original author of H-PEPSS
granted written authorization for the translation and use
of the questionnaire. The French version of the H-PEPSS
was prepared following a committee approach [37]. Like
the original instrument, the French version also includes
the full set of 38 questions, divided into 4 sections. The
first stage consisted of 2 independent forward trans-
lations of the items from the original language to the
French language, performed by the first and last authors
of the present study. In the second stage, they met to
review and refine the initial translated items. A discus-
sion with the author of the original instrument clarified
the meaning of item 18 (i.e., “Safe application of health
technology”). The third stage involved a bilingual expert
committee, which discussed the semantic, idiomatic,
experiential, and conceptual equivalences of the original
instrument and the translated instrument. The bilingual
expert committee comprised 6 members with different
backgrounds, educational levels, and positions in health
care education. The fourth stage involved 2 certified
translators who independently performed forward trans-
lations from French to English. Subsequently, the back-
translated items were compared with the original items.
The final French version of the H-PEPSS was prepared
by discussing and integrating comments and suggestions
from the previous stage.

Participants, setting, and data collection

The target population included nursing and physiother-
apy students from 4 faculties of health sciences in North-
west France and in the French-speaking part of western
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Switzerland (i.e., 2 faculties for each country). The deans
of each faculty approved the study. The Regional Research
Ethics Committee granted ethics approval. All the par-
ticipants were recruited between December 2019 and
April 2020. A convenience sampling strategy was used.
Students with similar majors and academic years were
targeted across France and Switzerland to increase the
comparability of the subsamples. The rule of 10 individu-
als for 1 item was used to determine the minimum sam-
ple size [38]. A paper-and-pencil form developed using
evasys (evasys GmbH, Liineburg, Germany) was offered
to students at 3 faculties. These students were invited to
participate with a verbal invitation at the end of a course.
In the case of the fourth faculty, an online version devel-
oped using LimeSurvey (LimeSurvey GmbH, Hamburg,
Germany) was chosen because certain students were
engaged in clinical training during the survey period.
These students were invited to participate via email, and
a reminder was sent 1 week after the initial invitation.
Prior to completing the survey, each participant received
legal information and provided informed consent. There
was no time limit for compiling the survey.

In each faculty, a corresponding teacher facilitated the
survey by presenting the process, informing the partici-
pants, and conducting the survey. To avoid risk of bias,
researchers provided training to teachers from the physi-
otherapy and nursing schools on the data collection pro-
tocol and addressed any questions they had. Given the
literature on the psychometric validation of the H-PEPSS
in various languages and the rigorous translation pro-
cess undertaken, conducting a pilot study did not seem
imperative.

Data analysis

Data were analyzed using Excel ver. 16.61. and R Statis-
tical Software (v4.3.1; R Core Team 2023). The naniar
package (v1.0.0) was employed for conducting Little’s
MCAR test using the mcar_test() function. The factor
structure was examined using CFAs. Means (M), stand-
ard deviations (SD), skewness, and kurtosis of each item
were examined. The Lilliefors-corrected Kolmogorov—
Smirnov test was also used to assess the normal distri-
bution of the data. Because of the nonnormality item
distribution, structural equation modeling (SEM) was
performed using full-information maximum likelihood
estimation with robust standard errors and a Satorra-
Bentler scaled test statistic with Lavaan [39]. As rec-
ommended, X% the x*/df ratio, the Tucker—Lewis Index
(TLI), the Comparative Fit Index (CFI), the Root Mean
Square Error of Approximation (RMSEA), and the
Standardized Root Mean Square Residual (SRMR) were
reported as goodness-of-fit indices to determine the fit
of each model [40-42]. An X*/df ratio less than 3 is a
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reliable indicator of a good model fit. TLI and CFI are
measures of incremental fit indices based on a compari-
son between a specified model and a restricted baseline
model. TLI and CFI values higher than 0.95 indicate
good model fit, but values between 0.90 and 0.95 are
also acceptable. RMSEA is an absolute fit index which
assesses how well the model reproduces the popula-
tion covariance matrix. RSMEA values below 0.08 indi-
cate adequate model fit, but values below 0.06 suggest
a good model fit. SRMR is also a measure of absolute
fit that assesses the standardized difference between
the observed and predicted covariance matrices. SRMR
values below 0.08 indicate a good fit. As Revelle and
Zinbarg [43] recommended, we chose McDonald’s o to
assess reliability, in addition to Cronbach «a.

Consistent with the previous literature [44], we
treated DK responses as missing data. Missing values
are often classified into three distinct categories: miss-
ing completely at random (MCAR), missing at random
(MAR), and missing not at random (MNAR). Lee et al.
[45] defined the 3 categories as follows: “MCAR as
the assumption that missingness does not depend on
observed or missing data; MAR (but not MCAR) as the
assumption that missing data are unrelated to unob-
served values given the observed data; and MNAR as
the negation of MAR, arising if missingness is related
to unobserved values given the observed data” (p. 2).
The term MAR may seem counterintuitive, considering
that the missingness relies on the observed data. Little’s
MCAR test is usually used to determine whether data is
MCAR [46].

Measurement invariance was examined using multi-
group confirmatory factor analysis (MGCFA) to assess
to what extent the adjusted model of the H-PEPSS was
similar across countries and academic majors. Con-
figural invariance is the most basic level of measure-
ment invariance. It implies that the underlying factor
structure is the same across different groups. Metric
invariance is a higher level of invariance than con-
figural invariance. It means that not only is the struc-
ture the same across groups, but the factor loadings
between the items and the underlying structure are also
the same across groups. Scalar invariance is the high-
est level of measurement invariance. In addition to
having the same factor structure and equivalent factor
loadings, scalar invariance also requires that the inter-
cepts of the items are the same across groups. Nested
model comparisons used for testing metric invariance
and scalar invariances were based on the cutoff value of
ACFI<0.01 [47].

As Henseler et al. [48] recommended, the discriminant
validity was examined using the heterotrait-monotrait
ratio of correlations (HTMT), which is used to determine
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how the factors are related to each other. Values lower
than 0.85 suggest good discriminant validity.

In addition, hierarchical multiple regression analyses
were conducted for each H-PEPSS subscale and the total
scale. Sociodemographic (i.e., gender, age, native, coun-
try) and academic variables (i.e., academic year, major)
were simultaneously included as controlled variables. In
the second step, academic satisfaction was entered.

Results

Participants’ characteristics

The initial pool of participants included 478 students, of
which 88.0% completed the paper-and-pencil form. We
excluded 29 profiles because of the large number of miss-
ing values (i.e., at least 12 consecutive missing values).
The final sample comprised 449 participants (24.7% men
and 72.8% women; 2.5% did not specify their gender)
aged 19 to 47 (M =23.94, SD=4.23). Of the participants,
80.4% were natives of the country where we originally
collected the data. Respectively, 74.4% and 25.6% of the
students attended the nursing and physiotherapy degree
program. The respondents comprised 120 sophomores
(26.7%), 245 juniors (54.6%), and 84 seniors (18.9%).
Table 1 provides detailed sociodemographic characteris-
tics across majors and countries.

Data screening and preliminary analysis

Twenty profiles (4.5%) contained between 1 and 3 miss-
ing values (M =0.05, SD=0.26), and 252 profiles (56.1%)
contained at least one instance of the DK response
(M=1.61,SD=2.27). Item 27 (i.e., “The nature of systems
[e.g., aspects of the organization, management or the
work environment including policies, resources, com-
munication and other processes] and system failures and
their role in adverse events”] and item 38 (i.e., “In clinical
settings, discussion around adverse events focuses mainly
on system-related issues, rather than focusing on the
individual(s) most responsible for the event”) presented
a critical proportion of participants (20.3% and 24.3%,
respectively) who chose the DK answer option. Over-
all, the initial dataset contained 747 missing values (less
than 5%), with 188 profiles (41.9%) displaying at least one
missing value (M =1.66, SD=2.32).

Little’s MCAR test [46] revealed that the data were not
MCAR (*[5891] =6264.04, p<0.001). A hierarchical
multiple regression showed that sociodemographic char-
acteristics accounted for 3% of the variation of number of
missing values (F[8, 432] =2.54, p=0.01). More specifi-
cally, the regression coefficients were significant across
gender, administration mode, and academic year. Con-
sistently, it was plausible to consider that missing values
were MAR [49]. We used multiple imputation to handle
the missing data [50].
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Table 1 Participants' Sociodemographic Characteristics (N=449)
France Switzerland
Nursing Physiotherapy Nursing Physiotherapy
(n=65) (n=84) (n=269) (n=31)
n (%) n (%) n (%) n (%)
Gender
Female 59 (90.8) 41 (48.8) 209 (77.7) 18 (58.1)
Male 6(9.2) 41(48.8) 52(19.3) 12 (38.7)
No answer 2(24) 8 (3.0) 13.2)
Age
19-24 years old 51(78.5) 68 (81.0) 208 (77.3) 19(61.3)
25-29 years old 7(10.8) 8 (9. 35(13.0) 9(29.0)
Above 29 years old 7(10.8) 8 (9. 18 (6.7) 3(9.7)
No answer 0(0.0) 0 (0. 8 (3.0) 0(0.0)
Native of the country
Yes 60 (92.3) 81(96.4) 201 (74.7) 19(61.3)
No 3(4.6) 0(0.0) 54(20.1) 12(38.7)
No answer 2(3.1) 3(3.6) 14(5.2) 0(0.0)
Academic year
Second year 0(0.0) 0(0.0) 120 (44.6) 0(0.0)
Third year 65 (100.0) 0(0.0) 149 (55.4) 31(100.0)
Fourth year 0(0.0) 84 (100.0) 0(0.0) 0(0.0)

Using the Lilliefors-corrected Kolmogorov—Smirnov
test for testing the normal distribution of the data, we
found significant values at p<0.001 for the 38 items. All
the results suggested nonnormality of the data [51].

Factor structure and reliability

Except for TLI, we tested the initial theoretical model
of the H-PEPSS and found adequate goodness-of-
fit indices: X%(215)=406.917, X*/df=1.893, p<0.001,
CFI=0.908, TLI=0.891, RMSEA =0.049 [0.041, 0.056],
SRMR=0.047. Inspection of modification indices led
us to remove item 6 (i.e., “Managing inter-professional
conflict”) because of its high multicollinearity with other
items. The adjusted model reached acceptable thresholds
across all the goodness-of-fit indices: x*(194)=316.633,
xz/df= 1.632, p<0.001, CFI=0.934, TLI=0.922,
RMSEA =0.041 [0.033, 0.049], SRMR=0.044. The com-
parison between the initial and the adjusted models
revealed significant improvement, with Ax*(21)=93.626,
p<0.001. These results confirmed that the 6-factor
model of the H-PEPSS was relevant for our sample.
Standardized factor loadings ranged from 0.399 to 0.721
(Median value=0.589) (Table 2). We also examined a
second-order model and found satisfactory goodness-
of-fit statistics: x*(203)=342.251, x*/df=1.686, p<0.001,
CFI=0.925, TLI=0.915, RMSEA =0.043 [0.035, 0.051],
SRMR =0.047. This suggests that the total score can be
used as an overall measure of PS competence.

Table 3 provides all the descriptive statistics. Cron-
bach a and McDonald’s ® lead to similar values. More
precisely, the former was 0.88 for the 22-item scale, and
it ranged from 0.54 for the “Understanding human and
environmental factors” subscale to 0.74 for the “Com-
municating effectively” subscale (Median value=0.65).
Accordingly, only the “Understanding human and
environmental factors” subscale showed inadequate
reliability.

The form also included 7 items regarding the respond-
ents’ overall perceptions of the qualities of PS issues as
part of the curriculum and clinical practices. As an over-
all measure of academic satisfaction with PS issues, we
examined its unidimensionality. The theoretical model
showed an adequate fit to our data: x*(14)=33.479,
X*/df=2.391, p<0001, CFI=0946, TLI=0.919,
RMSEA =0.060 [0.034, 0.087], SRMR=0.043. Cronbach
a was 0.69 and McDonald’s o was 0.74 for the current
study.

Measurement invariance across countries and academic
majors

As Table 4 shows, the level of invariance across coun-
tries reached configural, metric, and scalar invariance. In
addition, the level of invariance across academic majors
reached configural, metric, and partial scalar invariance.
For the latter model, it was necessary to allow inter-
cepts from item 8 (i.e., “Engaging patients as a central
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Table 2 Standardized Factor Loadings and Intercepts of the 6 Patient Safety Competencies of the H-PEPSS based on the CSCF

(N=449)
Loadings [95% CI] Intercepts

C1 Working in teams with other health professionals

5.Team dynamics and authority/power differences 0.500 [0.405,0.596] 3.962

7. Debriefing and supporting team members after an adverse event or close call 0.468 [0.375,0.561] 4.165

8. Engaging patients as a central participant in the health care team 0.399[0.296,0.503]  4.695

9. Sharing authority, leadership, and decision making 0.587[0.492,0.682] 3.955

10. Encouraging team members to speak up, question, challenge, advocate, and be accountable as appropriate 0.634[0.550,0.719]  4.009
to address safety issues
(2 Communicating effectively

11. Enhancing patient safety through clear and consistent communication with patients 0.667[0.597,0.737] 4543

12. Enhancing patient safety through effective communication with other health care providers 0.705[0.630,0.781]  4.423

13. Effective verbal and nonverbal communication abilities to prevent adverse events 0.721[0.644,0.7971 4.241
(3 Managing safety risks

14. Recognizing routine situations and settings in which safety problems may arise 0.574[0478,0.669] 3.927

15. Identifying and implementing safety solutions 0.651[0.559,0.742] 3.998

16. Anticipating and managing high risk situations 0.672[0.588,0.756] 3.579
(4 Understanding human and environmental factors

17.The role of human factors such as fatigue, competence that effect patient safety 0.576 [0.485,0.667] 3.969

18. Safe application of health technology 0410[0.315,0.504] 4.065

19. The role of environmental factors, such as work flow, ergonomics, resources, that effect patient safety 0.627[0.536,0.718] 3.964
C5 Recognizing and responding to reduce harm

20. Recognizing an adverse event or close call 0.591[0.513,0.669] 4.087

21. Reducing harm by addressing immediate risks for patients and others involved 0.639[0.563,0.715] 4.143

22. Disclosing the adverse event to the patient 0.514[0.426,0.601] 3.557

23. Participating in timely event analysis, reflective practice, and planning in order to prevent recurrence 0.602 [0.521,0.682] 4.087
C6 Culture of safety

24.The ways in which health care is complex and has many vulnerabilities (e.g., workplace design, staffing, tech- 0.524[0.439,0.608] 3.982
nology, human limitations)

25.The importance of having a questioning attitude and speaking up when you see things that may be unsafe 0429[0.326,0.533] 4.096

26.The importance of a supportive environment that encourages patients and providers to speak up when they ~ 0.528 [0.442,0.613]  4.091
have safety concerns

27.The nature of systems (e.g., aspects of the organization, management, or the work environment, including poli- 0.611 [0.525,0.696] 3.470
cies, resources, communication, and other processes) and system failures and their role in adverse events
All the values are significant at p<0.001
Table 3 Descriptive Statistics of the 6 Patient Safety Competencies of the H-PEPSS (N=449)

k M SD Min Max Skewness Kurtosis a w

@ 5 4.16 0.54 2.20 5.00 -0.66 017 0.64 0.69
2 3 4.40 053 2.33 5.00 -0.67 0.05 0.74 0.74
3 3 3.83 0.60 167 5.00 -0.50 061 0.66 0.67
C4 3 4.00 0.58 2.00 5.00 -047 0.37 0.54 0.57
c5 4 397 0.58 225 5.00 -0.26 -0.24 067 0.69
c6 4 391 0.59 2.25 5.00 -0.36 -0.17 0.60 0.63
Total 22 405 042 236 5.00 -0.33 0.20 0.88 0.89

Note. C1 =Working in teams with other health professionals, C2=Communicating effectively, C3 =Managing safety risks, C4 =Understanding human and

environmental factors, C5 =Recognizing and responding to reduce harm, C6 = Culture of safety. All the descriptive statistics are based on mean item scores. k Number

of items, M Mean, SD Standard deviations
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Table 4 Measurement Equivalence of the H-PEPSS across Countries, Gender, and Academic Majors (N=449)
X df X2/df p CFI TLI RMSEA cl90 SRMR ACFI

Measurement across countries

Configural invariance 562.805 388 1450 <0.001 0913 0.896 0.048 0.039-0.056 0.054

Metric invariance 569.826 404 1410 <0.001 0916 0.904 0.046 0.037-0.054 0.058 0.003

Scalar invariance 610.279 420 1453 <0.001 0.904 0.894 0.048 0.039-0.056 0.060 0.008
Measurement across academic majors

Configural invariance 535.204 388 1.379 <0.001 0.928 0914 0.044 0.034-0.052 0.053

Metric invariance 565.722 404 1.400 <0.001 0.920 0.908 0.045 0.036-0.053 0.059 0.008

Scalar invariance 609.284 420 1.451 <0.001 0.907 0.897 0.048 0.039-0.056 0.061 0.013

Partial scalar invariance 595.964 418 1428 <0.001 0911 0.901 0.046 0.038-0.055 0.063 0.009

Note. CFl comparative fit index, TLI Tucker-Lewis index, RMSEA root mean square error of approximation, SRMR standardized root mean square residual

participant in the healthcare team”) and item 24 (i.e.,
“The ways in which healthcare is complex and has many
vulnerabilities [e.g., workplace design, staffing, technol-
ogy, human limitations]”) to be estimated freely in the 2
groups. In general, all the models demonstrated accept-
able goodness-of-fit statistics or values very close to the
thresholds.

Discriminant validity

Heterotrait-monotrait ratio of correlations (HTMT)
ratios ranged from 0.63 to 0.91 (Median value=0.68).
Only the HTMT ratio between the “Understanding
human and environmental factors” subscale and the
“Culture of safety” subscale was above the threshold.
Table 5 presents the intercorrelations among all the sub-
scales of the H-PEPSS.

As Table 6 shows, all the models were significant pre-
dictors of PS competencies at p <0.001, which explained
between 6% (i.e., “Working in teams with other health
professionals”) and 18% (i.e., “Understanding human and
environmental factors”) of their respective variances. For
the total score, 22% of the variance was explained, F(7,
426)=18.12, p<0.001. Total Scale shows that country,
academic year, and academic satisfaction were frequently

Table 5 Intercorrelations among the H-PEPSS Subscales (N=449)

the main predictors. It is noteworthy that academic sat-
isfaction was the most important predictor, adding an
incremental variance ranging from 4 to 14% at the sub-
scale level and 16% for the total score.

Discussion

The aim of this study was to develop a French version of
the H-PEPSS and to evaluate its psychometric proper-
ties in a sample of nursing and physiotherapy students
from France and Switzerland. Our results indicate that
the French version of the H-PEPSS in this sample dem-
onstrates good psychometric properties, including good
construct validity, internal consistency, and measurement
invariance across countries and academic majors. Addi-
tionally, the discriminant validity of the French H-PEPSS
was also supported, and sociodemographic and academic
variables predicted PS competences.

Consistent with previous adaptation studies [34, 35,
52, 53], our results revealed we can make a good tool
that fully replicated the original factor structure. An
adjusted model featuring 22 items, achieved by omitting
the “Managing inter-professional conflict” item present
in the original version, met acceptable thresholds for
all goodness-of-fit indices. In addition, a second-order

c1 2 ca c4 (&) c5 Total
C1 -
2 0.50 -
a 0.36 0.46 -
C4 0.38 0.44 042 -
5 045 0.46 049 047 -
6 0.50 045 0.36 048 0.52 -
Total 0.76 0.72 0.65 0.68 0.77 0.77 -

Note. C1 =Working in teams with other health professionals, C2=Communicating effectively, C3 =Managing safety risks, C4 =Understanding human and
environmental factors, C5 =Recognizing and responding to reduce harm, C6 = Culture of safety. All the descriptive statistics are based on mean item scores. All the

correlations are significant at p <0.001
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Table 6 Hierarchical Regression Analyses for H-PEPSS Subscales and Total Scale (N=434)
ci c2 c3 c4 c5 c6 Total
Step 1
Gender (1=Male) 0.05 0.08 0.03 0.03 -0.03 0.04 0.04
Age -0.04 -0.03 0.06 -0.09* 0.08 -0.01 -0.01
Native (1=Yes) -0.11% -0.05 0.05 -0.05 -0.01 -0.08 -0.06
Country (1=Switzerland) 0.19** 0.19%* 0.1 0.19%* 0.28*** 0.30*** 0.29%**
Academic Year 0.23%* 0.32%%* 0.26%* 0.26%** 0.14 0.17% 0.30%**
Major (1=Nursing) 0.01 0.05 -0.07 0.05 -0.10 0.00 -0.02
Step 2
Academic Satisfaction 0.21%%* 0.35%% 0.36*** 0.40%** 0.371%% 0.33*** 043
Adjusted R 0.06 0.15 0.14 0.18 0.13 0.17 022
AR (Step 2 - Step 1) 0.04 0.10 0.11 0.14 008 009 0.16

Note. Standardized regression coefficients () are reported. C1 =Working in teams with other health professionals, C2=Communicating effectively, C3 =Managing
safety risks, C4=Understanding human and environmental factors, C5 =Recognizing and responding to reduce harm, C6 = Culture of safety. For the ordinal variable,

the value “1" represents the presence of the specified category
" p<0.05,** p<0.01, *** p<0.001

model displayed satisfactory goodness-of-fit indices, sug-
gesting that the total score can also be used as an overall
measure of PS competence. The internal consistency of
the French H-PEPSS, in terms of Cronbach a, was 0.88
for the total score and ranged from 0.54 to 0.74 for the 6
domains. Only the “Understanding human and environ-
mental factors” subscale showed inadequate reliability.
In contrast with the original study [32], this subscale was
often reported as having the lowest reliability in previous
studies [33—-35, 52]. In addition, it demonstrated scalar
invariance across France and Switzerland and partial sca-
lar invariance across majors (ACFI<0.01). This obser-
vation suggests that students majoring in nursing and
physiotherapy might attribute varied interpretations to
the concept of “health care” In general, these results sug-
gest that perceived PS competencies can be assessed and
fairly compared across France and Switzerland and across
nursing and physiotherapy students. In terms of discri-
minant validity, HTMT ranged from 0.63 to 0.91. Only
the HTMT ratio between the “Understanding human
and environmental factors” subscale and the “Culture of
safety” subscale exceeded the threshold, possibly because
both subscales refer to organizational aspects.
Additionally, our hierarchical regression analyses for
H-PEPSS subscales and Total Scale shows country, aca-
demic year, and academic satisfaction were frequently
the main predictors of PS competencies. In other
terms, these variables were more likely to significantly
predict the level of perception in each competency
as well as the total score. These results provide new
insights since no previous study examined the role of
these variables among nursing and physiotherapy stu-
dents in France and Switzerland. In a previous study

conducted in China [54], the authors found that 15%
of the total variance in PS competencies was explained
by PS learning styles (self-study and classroom study),
by different self-assessed PS competence levels, and by
experiences of adverse events (p <0.05).

The French H-PEPSS’ version is currently the only
one available in French to measure the perceptions of
health care professionals’ PS knowledge and compe-
tence. We consider that this scale is an interesting tool
to reinforce students’ critical thinking about their per-
ception of their practice through a formative evaluation
that is necessary for all learning [55]. Its use could be
associated with a summative assessment aimed at eval-
uating students’ performance in terms of safety of care
during their practice or interprofessional education
course [33].

The H-PEPSS has been adapted in various languages
and countries. The comparison of the psychomet-
ric properties of this scale translated in each of these
countries is made difficult for several reasons. Firstly,
there is a variability of the number of items retained
by each country. Whereas researchers in some coun-
tries retain all items from the original Canadian ver-
sion (e.g., Chinese or French), others retain, for
example, only 23 [35] or 15 items in a short version
[33], possibly affecting measures of composite reli-
ability. Secondly, the status (i.e., physicians, surgeons)
and number of subjects who completed the question-
naires also varied greatly from one study to another. In
some studies, the questionnaire was validated exclu-
sively with student nurses [30, 34, 35, 52], whereas in
the original version, it included nurses, physicians, and
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pharmacists [9]. Our study included student nurses
and physiotherapists.

Because Cronbach a can underestimate or overestimate
reliability [56, 57], to measure the French scale’s compos-
ite reliability, we also used McDonald’s w, whose validity
does not require the items to be true-score equivalent but
needs the items to be homogeneous [58, 59]. Both lead to
similar values. Last, it is interesting to note that in Gins-
burg’s [32] factor analysis, 7 items were removed from
the 23 questions of the 6 competency domains (i.e., items
5to 27).

The H-PEPSS also differs from the Latino Student
Patient Safety Questionnaire [60] and from the scale
by Flin et al. [61] on medical undergraduates’ knowl-
edge of and attitudes toward medical error. Whereas the
H-PEPSS was used to measure health professionals’ per-
ceptions of their PS competence, these other two instru-
ments were designed to measure educational needs for
future physicians and nurses and their attitudes. The
comparison of these various types of assessment should
enlighten students on the performance of their care prac-
tice, particularly in terms of avoidable risks, by leading
them to reflect on the value of communication between
healthcare professionals, whatever the hierarchical dis-
tance that separates them.

Limitations

The limitations of the self-assessment of competence
tools derive from the tool’s purpose: it only measures
the student’s perception, close to what Bandura [62]
calls self-efficacy. Although students’ perception of their
competence influences their behavior in general [63]
and in particular in care situations in various ways, the
evaluation of a negative perception would enable train-
ers to identify the students most prone to difficulties in
practical situations. Wood and Bandura [64] found that
the perception of one’s competence influences the inten-
sity of the effort made as well as that effort’s quality and
effectiveness. Individuals who perceive themselves as
competent are more effective in problem analysis than
those who doubt their abilities. This problem analysis
skill (i.e., reflexive attitude) has become a central element
in the diagnosis of healthcare professionals (e.g., nurses,
physiotherapists).

It does not by itself prevent possible biases, such as the
Dunning-Kruger effect [65], and it does not make it pos-
sible to assess precisely whether the student’s perception
is close to his or her real professional competence in a
work situation or, on the contrary, to underestimate his
or her incompetence.

Furthermore, despite the authors’ efforts to produce
a faithful translation of the initial tool by adapting it to
the usual vocabulary used in training courses for care
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professionals, potential nuances or cultural subtleties
embedded in the source language may not have been
fully captured. This could potentially lead to minor vari-
ations in the interpretation and response patterns among
participants using the translated tool.

Conclusions

The study examined the psychometric properties of the
French version of the H-PEPSS among nursing and phys-
iotherapy students from France and Switzerland. Results
showed that the French H-PEPSS had good construct
validity, internal consistency, and measurement invari-
ance across countries and academic majors. The discrimi-
nant validity of the French H-PEPSS was also supported,
and sociodemographic and academic variables predicted
PS competences. This tool provides health care educators
with guidance for adapting educational interventions,
whether interprofessional or not, and can be used to pro-
mote a reflective attitude among students.

Healthcare Professionals are confronted with complex
clinical situations and problems. This tool would allow
them to monitor their progress in terms of clinical rea-
soning, to limit confused analyses of situations that put
patients at risk, through training in problem solving and
self-efficacy. This tool offers health care educators ave-
nues of intervention which can promote a better percep-
tion of the skills to be acquired and used in acquiring and
using theoretical knowledge (declarative knowledge) and
practical knowledge (procedural and conditional knowl-
edge). The use of this scale can be seen as an opportunity
for students to make sense of their practice and to adopt
a reflective attitude. This supports structuring in learn-
ing, especially in a context of health crisis where there is
an intense feeling among students of being neglected in
training. Further studies would be required to generalize
the conclusions to other French-speaking countries and
healthcare majors.
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