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Secondary traumatic stress (STS) is a syndrome including intrusion, avoidance, and
arousal due to indirect trauma exposure (e.g., by caring for traumatized patients in a
professional context or transgenerational transmission of trauma in familial or cultural
systems). Bride et al. (1) developed the Secondary Traumatic Stress Scale (STSS),
designed to measure these reactions of helping professionals who have experienced
traumatic stress through their work with their traumatized clients. This study aimed to
validate the French version of the STSS (STSS-F) by evaluating factorial and criterion
validity. Furthermore, its reliability and other psychometric properties were evaluated.
Two-hundred-and-twenty midwives at two university hospitals in the French-speaking
part of Switzerland completed an anonymous online survey. Midwives were chosen as
study population because STS represents a serious professional risk in this population.
In a series of confirmatory factor analyses and exploratory structural equation modeling
(ESEM), a model with two correlated ESEM factors (i.e., intrusion, avoidance-arousal)
provided the best model fit, thus establishing factorial validity. Differential associations
of the STSS-F total score to general distress and posttraumatic stress and the utility
of the STSS-F total score to account for variance in core dimensions of burnout
beyond general distress, posttraumatic stress, perceived stress, occupational reward,
and efforts supported the criterion validity of the STSS-F. The full STSS-F and its
subscales showed acceptable to good levels of reliability. Limitations include the relatively
small and homogeneous sample and the lack of tests of factorial invariance of the
STSS-F and the original STSS. In conclusion, the present study provides evidence for the
reliability and validity of the STSS-F. It makes the SSTS accessible to French speaking
research contexts.

Keywords: STSS, midwives, ESEM, burnout, occupational efforts and rewards, posttraumatic stress, HADS

INTRODUCTION

Secondary traumatic stress (STS) or STS disorder (STSD) is a syndrome including intrusion,
avoidance, and arousal (2). The symptoms of STSD are the same as those of posttraumatic stress
disorder (PTSD) in the fourth edition of the Diagnostic and Statistical Manual of Psychiatric
Disorders [DSM-IV; (3)]. But unlike PTSD, STSD is due to indirect exposure in a professional

Frontiers in Psychiatry | www.frontiersin.org

1 April 2019 | Volume 10 | Article 191


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2019.00191
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2019.00191&domain=pdf&date_stamp=2019-04-12
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:antje.horsch@chuv.ch
https://doi.org/10.3389/fpsyt.2019.00191
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00191/full
http://loop.frontiersin.org/people/547036/overview
http://loop.frontiersin.org/people/513538/overview
http://loop.frontiersin.org/people/133598/overview
http://loop.frontiersin.org/people/500836/overview

Jacobs et al.

French Secondary Traumatic Stress Scale

context (e.g., caring for a traumatized patient)!. Hence, STSD
was not included in DSM-IV as a formal psychiatric diagnosis.
In the current DSM-5 (5), the new traumatic stressor criterion
A4 identifies professional responsibilities as potential traumatic
experiences that could precipitate PTSD. However, the DSM-5
disregards the helping and empathic quality of the relationship
between primary and secondary traumatized victims. This
reveals an important gap in the definitions of STSD in the
DSM-5 and in the STS literature (6). The assignment of
STSD to PTSD might also promote the misconception that
STSD can easily be measured with standard PTSD inventories
that usually do not refer to a specific traumatic event. But
Renshaw et al. (7) showed that PTSD inventories likely
provide an ambiguous measure of STS that may also tap
into traumatic events experienced in respondents’ own lives.
Renshaw et al. (7) concluded that a more rigorous assessment
of STS requires an explicit reference to indirect exposure. A
recent publication setting out a research agenda for STSD
highlighted that many previous studies have not made the
important distinction between primary and secondary exposure
to traumatic events and have called for the validation of
screening tools for STS (8). A lack of conceptual clarity
regarding the underlying constructs of STS has been discussed
in the international literature. In particular, some authors use
compassion fatigue interchangeably with STS, while others
speak of compassion fatigue when describing a broad range of
symptoms that include STS as well as burnout (8). The authors
have therefore called for research that can provide evidence for
the operationalization of STS and compassion fatigue that allow
the development and validation of measures sensitive to the
underlying concept (8).

In line with this reasoning, Bride et al. (1) developed the
Secondary Traumatic Stress Scale (STSS), designed to measure
the reactions of helping professionals who have experienced
traumatic stress through their work with their traumatized
clients. Consistent with the definition of PTSD in DSM-IV,
STS is operationalized by the factors intrusion, avoidance,
and arousal in the STSS. To enable a rigorous assessment
of STS, the wording of the instruction and the stems of
eight stressor-specific items refer explicitly to “client exposure”
as traumatic stressor.

In the last decade, the STSS became a standard tool for
assessing STS in helping professionals such as social workers
(9), nurses (10), mental health workers (11), midwives (12),
and pediatric care providers (13). In an international context,
the STSS has been validated in Chilean professionals treating
traumatized victims (14) and Italian ambulance workers (15).
However, no French version of the STSS is available yet. Thus,
the current paper aims to introduce the STSS-French version
(STSS-F) and to evaluate its reliability, factorial and criterion
validity and other psychometric properties in a sample of French
speaking midwives in Switzerland.

!Although indirect exposure and secondary traumatization may occur within
other contexts such as families or cultural systems as well [e.g., (4)], the current
study is focused exclusively on work-related secondary traumatization (i.e.,client
exposure as traumatic stressor).

Midwives are at risk of developing STS because they frequently
have to manage traumatic births and other traumatic perinatal
events (16, 17). A recent study of British midwives reported
that over 95% of midwives had been directly or indirectly
exposed to a work-related traumatic event (18). Recently, authors
called for more studies investigating the structural nature of STS
among different professional groups, as this seems to vary across
professions (19). Given the aforementioned reasons, this study
thus focused on one professional group: midwives.

Only a few studies have so far tested the factorial validity of
the STSS [e.g., (1, 19-21)]. Those studies utilized the independent
cluster model of confirmatory factor analysis (ICM-CFA), in
which each item loads only on the factor it purports to measure
and all cross-loadings are constrained to be zero (22). Given the
limited evidence on the factorial validity of the STSS, we will test
a series of five ICM-CFA models. These five models are based on
prior research on the factorial structure of the STSS [e.g., (21)]
and related DSM-IV-based PTSD instruments [e.g., (23)].

Model 1 provides a test of the three correlated factors
originally identified by Bride et al. (1) that parallel the PTSD
symptom clusters in DSM-IV: Five intrusion items load on the
intrusion factor, seven avoidance items load on the avoidance
factor, and five arousal items load on the arousal factor. In prior
research, this three-factorial ICM-CFA model fitted acceptably
to the data [e.g., (1, 19-21)]. However, the factor correlation
between avoidance and arousal often approaches unity [(19-21),
(24) as cited in (21)] implying poor discriminant validity of
the arousal and avoidance factors. Both factors might thus be
pooled without substantial loss in model fit>. Model 2 therefore
tests the idea that an intrusion factor and a pooled avoidance-
arousal factor are preferred over Model 1 due to parsimony and
a comparable model fit. However, in the parallel DSM-IV based
literature on PTSD instruments, little data support two-factor
models (23). Model 2 also differs from alternative two-factor
PTSD models that consist either of a re-experiencing/avoidance
and a numbing/hyperarousal factor or of a depression/avoidance
and an anxiety/ hyperarousal factor (25). In Model 3, a single STS
factor will be specified. In Benuto et al. (19) and in Ting et al.
(21), the y2-difference test for Model 1 and Model 3 remained
insignificant, suggesting that the unifactorial model might be a
serious contender. But since the unifactorial model received no
support in the parallel PTSD literature (23) and STSS intrusion
usually correlates below .90 with avoidance and arousal (1, 20), a
good fit for Model 3 seems questionable.

To the best of our knowledge, two four-factorial models
derived from the DSM-IV based literature on PTSD still need
to be tested in the context of the STSS: In Model 4 [numbing
model; (26)], the avoidance factor of Model 1 splits into narrower
avoidance (two items) and emotional numbing (five items).
This modification is justified by differential links of avoidance
and numbing to external indices of treatment outcomes and
psychopathology (27). Model 5 [dysphoria model; (28)] retains
the intrusion factor and King et al’s (26) narrow avoidance

2The Italian version of the STSS (15) suggests a similar structure consisting of an
arousal factor (9 items) and an intrusion factor (6 items). However, it only contains
15 out of the original 17 STSS items.
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factor. Three non-specific arousal items (criteria D1-D3) and
five numbing items (criteria C3-C7) are assigned to the new
dysphoria factor and two items (criteria D4 & D5) formed the
hyperarousal factor. The dysphoria model takes into account that
PTSD comprises a constellation of symptoms that reflect general
emotional distress and dysphoria that may also be found in other
anxiety and mood disorders (28). In the DSM-IV based PTSD
literature, meta-analytical evidence suggests that both four-factor
models outperform one- to three-factorial models and that
Model 5 is slightly superior to Model 4 (23). Accordingly, it seems
warranted to assume that in the context of the STSS, Model 5 may
yield the best model fit of all five ICM-CFA models as well.

The Models 1-5 specify highly restrictive ICM-CFA models.
However, items may have multiple determinants due to
substantive theory (29), common method biases (30), or they
may be fallible indicators of a factor (22). Items with small cross-
loadings are thus frequently encountered in applied research
(31). Imposing a perfect simple structure on such complex data
leads to misspecified ICM-CFA models with impaired model fit
and upwardly biased factor correlations (31). In prior studies on
the STSS, the model fit of Model 1 mainly remained below the
thresholds typically regarded as good fit and factor correlations
were remarkably high [e.g., (1, 19-21)], suggesting the presence
of misspecification in Model 1.

In the present study, we aimed to overcome the potential
limitations inherent in Models 1-5 by using exploratory
structural equation modeling (ESEM) (22, 31), which is, to
the best of our knowledge, new in the context of the STSS.
ESEM combines the strengths of exploratory factor analysis and
confirmatory factor analysis. It allows for complex structure
(i.e., items load on various factors) and for direct comparisons
with the parametrically simpler ICM-CFA model nested within
the more complex ESEM model (31). Given the nearly perfect
correlations between avoidance and arousal in prior research
[(19-21); see also Footnote 2], we expected that two well-defined
correlated ESEM factors (i.e., intrusion and avoidance-arousal)
will provide a good fit to the data (Model 6). We also expected that
the two-factorial ESEM solution yields a better fit than the ICM-
CFA Models 2, 4, and 5, and less correlated, more divergently
valid factors than in Model 2.

The current study also aimed to provide preliminary
evidence for the criterion validity of the STSS-F. First, PTSD
as well as STSD include non-specific negative affect which
gives rise to substantial positive associations between PTSD,
STSD and general psychological distress [e.g., (1, 7, 28)].
However, given the close theoretical and empirical nexus
between STSD and PTSD (2, 13), it was expected that the
STSS-F total score relates positively and stronger to PTSD
symptoms than to general psychological distress. Second,
burnout consists of depersonalization, emotional exhaustion,
and low personal accomplishments, which occur in response
to chronic work-related stress (32). General emotional distress,
posttraumatic stress, perceived stress, occupational efforts and
rewards have been identified as reliable predictors or correlates
of burnout [e.g., (33-37)]. Recent meta-analytical evidence
suggests that STS is an important correlate of burnout
as well (38). It was thus expected that the STSS-F total

score will be related to the dimensions of burnout and
that these relationships remain significant even when the
effects of general psychological distress, posttraumatic stress,
perceived stress, occupational rewards and efforts are statistically
controlled for.

METHODS

Participant Recruitment and Procedure

The study took place at two university hospitals in the French-
speaking part of Switzerland. Midwives were chosen as study
population because STS represents a serious professional risk
in this population (12). All midwives working at both hospitals
were eligible to participate in exchange for a paid extra hour
of work to encourage their participation. They were informed
about the study during staff meetings and by flyers and all
were invited to participate. Staff accessing the anonymous online
survey (LimeSurvey 2.0) found a detailed information sheet
before giving informed consent. The survey consisted of seven
questionnaires (one questionnaire is omitted in the current
study) and took approximately 30 min to complete. All eligible
participants received one reminder e-mail before the survey
closed. Ethical approval was obtained from the ethics committee
of the Canton de Vaud, Switzerland (study nr: 237/2013).
Of the 280 eligible midwives, N = 220 participated (78.6%
response rate).

Measures

Secondary Traumatic Stress Scale (STSS) (1)

The STSS is a self-report inventory designed to assess
the frequency of STS symptoms in professional caregivers.
Respondents indicate on a 5-point Likert scale (1 = never
to 5 = very often) how often they experienced each of the
17 STS symptoms during the last week. The wording of the
instruction and eight items refer explicitly to client exposure
as the traumatic stressor. The 17 items are organized in three
subscales: intrusion, avoidance, and arousal. The STSS total score
is calculated by summing up the item scores, with a higher
score indicating a higher frequency of symptoms. A total score
below 28 corresponds to “little or no STS; a score between
28 and 37 means “mild STS,” between 38 and 43 “moderate
STS,” between 44 and 48 “high STS,” and beyond 49 “severe
STS” (9). In prior research, the STSS showed good psychometric
properties (1, 9, 21). The STSS was translated into French using
forward-backward translation and cultural adaptation (39).

Hospital Anxiety and Depression Scale—French
Version (HADS) (40)

The HADS assesses anxiety and depression with two 7-item
subscales. Each item is scored from 0 to 3, with higher
scores indicating greater anxiety or depression. A recent meta-
CFA revealed that a bi-factor structure with a strong general
psychological distress factor and two small group factors
reflecting depression and anxiety fits best to the HADS data (41).
Norton et al. (41) concluded that the HADS may be appropriately
used as a measure of general psychological distress. Hence, the
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TABLE 1 | Descriptive statistics and Cronbach’s « of study variables.

M SD o
STSS-F Intrusion 9.16 3.63 0.84
STSS-F Avoidance 11.87 4.19 0.84
STSS-F Arousal 10.69 3.98 0.83
PSS total 35.85 7.98 0.89
PTSD-7 1.95 1.77 0.83
HADS Total 13.69 6.99 0.86
MBI Exhaustion 19.05 9.59 0.89
MBI Depersonalization 4.67 416 0.79
MBI Accomplishments 32.29 5.41 0.73
ERI Reward 2,77 0.53 0.88
ERI Effort 3.01 0.52 0.78

STSS-F, Secondary Traumatic Stress Scale; PSS, Perceived Stress Scale; PTSD-7, PTSD
screening scale; HADS, Hospital Anxiety and Depression Scale; MBI, Maslach Burnout
Inventory; ERI, Effort Reward Imbalance Inventory. Coefficient alpha was calculated using
either the polychoric or tetrachoric correlation matrix.

current study drew on the HADS total score (ordinal Cronbach’s
o = 0.86; for descriptive statistics see Table 1).

Posttraumatic Stress Disorder (PTSD-7) (42)

The PTSD-7 is a short screening scale for the DSM-IV
posttraumatic stress disorder (3). The PTSD-7 assesses five
symptoms from the avoidance and numbing symptom cluster
and two symptoms from the hyperarousal cluster using a
dichotomous yes/no response format. In the instruction, these
symptoms were referred to more generally as reactions that
people sometimes have after a stressful event. A score of 4 or
greater indicates positive cases of PTSD with a sensitivity of 80%
and specificity of 97%. In the current study, ordinal coeflicient a
was good, a = 0.83.

Perceived Stress Scale-French Version (PSS) (43)
Perceived stress was measured with 14-items using a 5-point
scale (1 = “never” to 5 = “very often”). Respondents indicated
the degree to which they perceived their lives as overloaded
and to which they appraised life events as unpredictable and
uncontrollable during the last month. Correlations with other
measures of objective or stress perception are positive, and
adequate internal and re-test reliability have been reported (43).
In the current study, the internal consistency of the PSS was good,
ordinal o = 0.89.

Maslach Burnout Inventory—French Version

(MBI) (44)

The MBI is a self-report measure designed to assess three
core dimensions of burnout (32): emotional exhaustion (i.e.,
feeling emotionally overextended and exhausted by one’s work;
nine items), depersonalization (i.e., impersonal response toward
recipients of one’s service or care treatment; five items), and
personal accomplishment (i.e., feeling competent and successful
in one’s work; eight items). Each items was rated on a 7-point
scale (1 = “never” to 7 = “every day”). The French MBI evidenced
good psychometric properties (44). In the current study, ordinal
coeflicients o of the subscales ranged from 0.73 to 0.89.

Effort-Reward Imbalance Questionnaire-French
Version (ERI) (45)

The ERI is a self-report questionnaire developed to measure
work related effort (six items; e.g., time pressure, interruptions,
responsibility, working overtime, increasing demands), reward
(10 items; e.g., money, esteem, career opportunities) and over-
commitment (this scale was omitted in the present survey)
using a 4-point scale (1 = “ strongly disagree” to 4 = “strongly
agree”). Effort and reward are used to calculate an effort/reward
imbalance-ratio (45). However, the current study utilized both
subscale scores directly as reliable indicators of occupational
resources and stressors (reward: ordinal a = 0.88; effort: ordinal
a=0.78).

Data Analysis

First, we elaborated the factorial validity of the STSS-F using a
series of five ICM-CFAs: Model 1 consisted of the three factors
originally identified by Bride et al. (1): intrusion (items 2, 3,
6, 10, 13), avoidance (items 1, 5, 7, 9, 12, 14, 17), and arousal
(items 4, 8, 11, 15, 16). In Model 2, a pooled avoidance-arousal
factor (12 items) was specified along with the intrusion factor.
In Model 3, all 17 items loaded on a single STS factor. In Model
4 (numbing model), avoidance splits into narrow avoidance
(items 12 and 14) and numbing (items 1, 5, 7, 9, and 17),
leading to a four-factor model (intrusion, narrow avoidance,
numbing, arousal). In Model 5 (dysphoria model), the narrow
avoidance factor (items 12 and 14), a dysphoria factor (items
1, 4,5,7,9, 11, 15, and 17), and a hyperarousal factor (items
8 and 16) were specified along with the intrusion factor. We
also applied ESEM to the data (Model 6) (31). The number of
factors to retain were determined via Velicer’s (46) minimum
average partial (MAP) test and via the Hull method based on
the Common part Accounted For index (Hull-CAF) (47). The
Hull-CAF aims to find the number of major factors that provides
an optimal balance between number of parameters and model
fit. The MAP test and Hull-CAF were based on polychoric
correlations and they were carried out in FACTOR (48). The
retained factors were target-rotated (22). Target rotation allows
for more control on the expected factor structure. The target
matrix was specified in a way that all intrusion items load
on the expected intrusion factor, all avoidance and arousal
items load on the expected avoidance-arousal factor and all
estimated cross-loadings were targeted to be as close to zero
as possible.

Factor analyses were carried out in Mplus 7 (49). Given
that STSS scores are typically skewed (9) and that the rating
scale might be regarded as five ordered categories, the data
were modeled as ordinal using weighted least squares mean and
variance-adjusted estimation (WLSMYV). To evaluate the model
fit, the conservative x2-statistic of perfect fit was complemented
by four fit indices: the normed %2 (acceptable fit < 3; good fit
< 2), the root mean square error of approximation (RMSEA;
acceptable fit <0.08; good fit <0.06), the comparative fit index
(CFI), and the Tucker Lewis Index (TLI; CFI & TLI: acceptable
fit >0.90; good fit >0.95) (50). Nested models were compared
by consistent results in the change y2-test (DIFFTEST-option
in Mplus) and practical relevant decrease in model fit [i.e.,
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ATLI=TLIconstr.-TLIunconstr. <-0.01; (29)]. Predictive fit indices
(e.g., AIC) are not available under WLSMV estimation, which
precluded the comparison of non-nested models.

Second, in order to safeguard the usage of the STSS-F
total score, item statistics and reliability coefficients (ordinal
Cronbach’s a and McDonald’s ®hjerarchical and @iota1) Will be
reported. Coefficients w (51) were estimated with R 3.3.2 (52)
and the Psych-package (53) based on minres-factoring and
polychoric correlations.

Third, divergent and convergent validity of the STSS-F
total und subscale scores was established by calculating zero-
order and partial correlations with general distress and PTSD
symptoms. Correlations were compared with Steiger’s (54) z test
for dependent correlations.

Finally, the utility of the STSS-F total score to account for
variance in core dimensions of burnout beyond perceived stress,
general distress, posttraumatic stress, and work related effort
and reward was tested. The STSS-F total score entered first
and the remaining variables entered at the second step. The
first step tested the criterion validity of STSS-F and the second
step probed the incremental validity of STSS-F (i.e., the test of
STSS-F’s partial effect is equivalent to the test of AR?> when the
remaining mental health variables entered first and STSS-F total
entered last). Standardized coeflicients obtained for the STSS-F
in the second step were compared with the coefficients of the
remaining exogenous variables using the Wald test. The analyses
were carried out in Mplus 7 based on z-scored variables and
maximum likelihood estimation.

Due to n = 1 (HADS, PTSD-7) missing case, the effective
sample sizes ranged from N = 219 to 220 in the analyses.
Univariate outliers (z>3.29, p < 0.001) were found for STSS-F
total and depersonalization. To reduce their impact in correlation
and regression analyses, three scores (depersonalization) and
one score (STSS-F total) were altered prior to the analyses [i.e.,
extreme raw scores were assigned values one unit larger than the
next most extreme value in the distribution; for details see (55)].

RESULTS

Establishing the Factorial Structure of
the SSTS-F

The model fit statistics obtained in the six factor analyses are
presented in Table 2, item loadings, variance explained and factor
correlations for the Models 1, 2, 5, and 6 can be seen in Table 3.
For all models, perfect fit to the data was rejected (for x>-test
results see Table 2). In terms of approximate fit, the three-factor
model showed an acceptable fit to the data (see Table 2, Model 1).
All items showed substantial item loadings (median, Mdn = 0.71,
range: 0.54-0.79, all p < 0.05) and the explained item variances
ranged from 29% to 63%. The high factor correlation between
arousal and avoidance implied poor discriminant validity of both
factors. The more restrictive Model 2 fitted acceptably to the
data as well (see Table 2). Using the DIFFTEST-option in Mplus,
Model 2 showed a significant drop in model fit when compared
to Model 1, Ax2(df = 2) = 6.34, p = 0.042. However, the small
ATLI = —0.001 implied no practically relevant loss in model

fit. Again, all items showed substantial item loadings (Mdn =
0.70, range: 0.53-0.79, all p < 0.05) and the levels of explained
item variances remained fairly the same (range: 28-63%). The
unifactorial solution (Model 3) failed to reach acceptable levels of
model fit. Compared to Model 2, the more constrained Model 3
yielded a poorer model fit in terms of Ax%(1) = 52.97, p < 0.001,
and ATLI = —0.054. Thus, a single factor did not adequately
account for the associations among the items. The test of Model 4
resulted in a non-positive definite PSI matrix, which rendered the
solution uninterpretable. Model 5 reached the best fit indices of
all ICM-CFA models (see Table 2). Compared to Model 2, Model
5 yielded a better fit in terms of x2, Ax2(df = 5) = 24.76, p <
0.001, but TLI change suggested a practically insignificant gain in
model fit, ATLI = —0.008. Compared to Model 1 and 2, Model 5
reached slightly higher loadings (Mdn = 0.71, range: 0.56-0.85)
and explained item variance (range: 31-73%) (see Table 3).

Both the MAP test and the Hull-CAF suggested two factors to
retain. All four fit indices suggested a good fit for Model 6 (see
Table 2). Compared to the ESEM model, the more constrained
Model 2 yielded a poorer model fit (Model 2: sz[df = 15]
= 62.58, p < 0.001, and ATLI = —0.023). Model 5 is not
nested under Model 6 which prevents a direct comparison
of both models. However, Model 6 yielded better fit indices
than Model 5 which is consistent with a better overall fit of
Model 6°. Both ESEM factors jointly accounted for 27-68% of
item variance (Mdn = 52%). Inspection of the factor loadings
in Table 3 revealed that all primary loadings were on their
expected factors, were statistically significant and, except for item
4 (a = 0.37), substantial in size (Mdn = 0.66; range: 0.37-
0.88). Seven significant cross-loadings emerged. Except for item
16 (a = 0.38), all cross-loadings fell below a liberal standard
of substantial loadings (i.e., |a|<0.30), implying little or some
influence of the respective factor on the construct relevant part
of these indicators. Compared to Model 2, both ESEM factors
were less correlated (r = 0.70 vs. r = 0.56) and demonstrated
better discriminant validity. The correlated ESEM factor model is
technically equivalent to a model including a substantial second-
order STS factor (both second-order loadings constrained to be
equal and estimated as a = sqrt[0.56] = 0.75)*, which bolsters
the utility of the STSS-F total score.

Descriptive Statistics and Reliability of

STSS-F Variables

Means, standard deviations, and ordinal alpha of STSS-F
variables were as follows: Full STSS-F (M = 31.71, SD = 10.09,
range: 17-78, a = 0.92), intrusion (M = 9.16, SD = 3.63, range:
5-23, a = 0.84), and avoidance-arousal (M = 22.55, SD = 7.67,

3To substantiate this conclusion further we re-estimated both Models using
robust maximum likelihood estimation (MLR). Model 6 yielded a lower Akaike
Information Criterion, AIC = 9323.87, than Model 5, AIC = 9329.31, implying a
better fit of Model 6 [cf. (50)].

4Strictly speaking, a 2-indicator factor is unidentified. But by either fixing both
higher-order loadings to 1.0 or by fixing both loadings to be equal and fixing the
second-order variance to 1.0, the higher-order part of the model becomes locally
identified. However, testing the second-order part directly gains little additional
insight because both fixed loadings are fully determined, and are a transformation
of the factor correlation (loading a = sqrt[correlation]).
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TABLE 2 | Summary of model fit statistics from factor analyses of the STSS-F (N = 220).

Models x2 df x2/df CFI TLI RMSEA 90%-Cl

Model 1: Three correlated factors 242.30" 116 2.09 0.948 0.940 0.070 0.058-0.083
Model 2: Two correlated factors 246.72 118 2.09 0.947 0.939 0.070 0.058-0.083
Model 3: One factor 364.80* 119 3.07 0.900 0.885 0.097 0.086-0.108
Model 4: Four correlated factors (King at al.)? 224,75 113 1.99 0.954 0.945 0.067 0.054-0.080
Model 5: Four correlated factors (Simms et al.) 221.35"* 113 1.96 0.956 0.947 0.066 0.053-0.079
Model 6: Two correlated ESEM factors 173.23"* 103 1.68 0.971 0.962 0.056 0.041-0.070

x2, x2 based on WLSMV estimation; df, degrees of freedom; x2/df, normed x?; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean squared error of approximation
and the respective 90%-Cl; Model 1, three correlated factors [i.e., intrusion, avoidance, arousal; (1)]; Model 2, two correlated factors (i.e., intrusion, avoidance-arousal); Model 3,
unidimensional model; Model 4, numbing model (26); Model 5, dysphoria model (28); Model 6, two target rotated ESEM factors (i.e., intrusion, avoidance-arousal); ¢ inadmissible

solution due to a non-positive definite PSI matrix. " p < 0.001.

TABLE 3 | Descriptive item statistics, factor loadings and factor correlations for four tested models (N = 220).

Model 1 Model 2 Model 5 Model 6
STSS-F ltems M SD Fq_q4 Fy_o Fi_3 R%? Fo_qy Foo R?2 Fg4 Fs_o Fs3 Fs_4 R%2 Fg_qy Fgo R2
1. Felt emotionally numb 168 0.77 0.56 0.31 0.55 0.30 0.56 0.31 -0.17 0.69 0.38
2. Heart started pounding 1.87 1.04 0.79 0.63 0.79 0.62 0.79 0.62 0.65 015 0.56
3. Reliving client’s trauma 154 0.78 0.74 0.55 0.74 0.55 0.74 0.55 0.67 0.10  0.58
4. Had trouble sleeping 257 1.33 0.58 0.33 0.58 0.34 0.59 0.35 0.29 0.37 0.33
5. Discouraged about future 219 1.20 0.71 0.51 0.70 0.49 0.72 0.52 0.21 0.55 048
6. Upset by reminders 2.04 1.00 0.65 0.42 0.65 0.43 0.65 0.42  0.66 0.03 045
7. Little interest 149 074 0.71 0.50 0.69 0.48 0.71 050 =022 088 0.61
8. Felt jumpy 1.90 1.02 0.70  0.49 0.70  0.49 0.71  0.50 0.07 0.66 0.50
9. Less active than usual 2.04 1.08 0.69 0.48 0.68 0.46 0.70 049 -0.07 0.75 0.51
10. Unintended thought 216 118 0.74 0.65 0.74 0.65 0.74 0.65 0.67 0.09 0.53
11. Trouble concentrating 2.11  1.08 0.78 0.61 0.79 0.62 0.80 0.64 -0.09 087 0.68
12. Avoid reminders 143 0.85 0.76 0.58 0.75 0.57 0.85 0.73 0.25 0.57 0.55
13. Disturbing dreams 1565 0.94 0.63 0.40 0.63 0.40 0.63 040 076 -0.08 0.52
14. Avoid working with clients  1.55  0.81 0.54 0.29 0.53 0.28 0.59 0.35 0.14 043 0.27
15. Easily annoyed 2.36 1.04 0.72 0.52 0.73 0.53 0.74 0.55 0.13 0.64 0.52
16. Expected bad to happen 1.74 1.00 0.76  0.58 0.77  0.59 0.78 0.61 0.38 049 0.59
17. Memory gaps 165 0.87 0.62 0.38 0.61 0.37 0.62 039 -0.12 071 043
Factor correlations 0.66 0.70 0.72 0.56
0.756  0.99 0.63 0.84

0.80 0.77 094

Model 1, three correlated ICM-CFA factors (1); Model 2, two correlated ICM-CFA factors; Model 5, dysphoria model (28); Model 6, two target rotated ESEM factors; Fi-1, Fo-1, F5.1,
Fe.1, intrusion; F2.o, Fe.2, avoidance-arousal; F1.p, avoidance; Fy.3, arousal; Fs.o, narrow avoidance; Fs.3, dysphoria; Fs.4, hyperarousal; R2, squared multiple correlation; ESEM loadings

significant at p < 0.05 are underlined, secondary loadings |a > 0.30 are printed in italics.

range: 12-57, o = 0.91) (for avoidance and arousal see Table 1).
Using a cut-off score of 38 to determine the presence of STSD
(9), N = 58 (26.4%) of the midwives were at or above the cut-
off score suggesting a moderate prevalence rate of traumatization
in the sample. The STSS-F total score was slightly skewed, skew
= 0.78, and moderately kurtotic, kurtosis = 1.06 (intrusion:
skew = 0.96, kurtosis = 0.72; avoidance-arousal: skew = 0.97,
kurtosis = 1.30). At item level, skew ranged from 0.34 to 2.22
(Mdn = 0.98) and kurtosis ranged from —1.10 to 4.93 (Mdn
= 0.27). The rate of endorsement to the response category
“l=never” ranged from 22.3% (item 15) to 74.5% (item 12) (Mdn
= 50.5%; for 15 items, the mode was ‘1) which is comparable

to the frequencies reported in Bride (9) for social workers. Item
difficulties ranged from 11% (item 12) to 39% (item 4) with a
median of 22%. All corrected item-total correlations of the 17
items in the STSS-F total score were satisfactorily (Mdn = 0.54,
range: 0.40-0.66).

The coeflicients omega estimated for the full STSS were
Whierarchical = 0.77 and @yora) = 0.94. Omega total reflects a high
degree of variance due to the major and group factors underlying
the STSS-E whereas @hjerarchical indicates that a substantial
proportion of item variance was due to a general STS factor.
Thus, the STSS-F total score estimates a general STS factor that is
common to all 17 STSS-F items at a satisfactory precision which
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provides additional support for the usage of the STSS-F total
score in further analyses.

Criterion Validity of the Full STSS-F

Pearson correlations and partial correlations including the STSS-
F total, intrusion and avoidance-arousal subscales are shown
Table 4. The STSS-F total score correlated positively with PTSD-
7 and HADS total, but according to the z-test for dependent
correlations, the correlation with PTSD-7 was significantly
stronger, z = 3.22, p = 0.001. Intrusion was similarly related to
general psychological distress and posttraumatic stress, which is
likely due to the fact, that the PTSD-7 screener lacks intrusions.
Accordingly, PTSD-7 was stronger related to avoidance-arousal
than to intrusion, z = 7.02, p < 0.001. Avoidance-arousal was
also positively related to HADS total, but this association was
smaller compared to the link to posttraumatic stress, z = —4.42,
p < 0.001. When HADS total was controlled for, the partial
correlations between STSS-F total, avoidance-arousal and PTSD-
7 remained strong, pr = 0.62, and pr = 0.67, p < 0.001, but
the correlation with intrusion declined to pr = 0.27, p < 0.001.
When PTSD-7 was controlled for, the associations between all
three STSS-F variables and HADS total dropped but remained
significant, implying weak to moderate specific associations
between secondary traumatic stress and general psychological
distress (pr = 0.27 to 0.37, all p < 0.001). In sum, the stronger
overlap of STSS-F total with PTSD-7 than with HADS total,
which becomes evident in the observed pattern of Pearson
correlations and partial correlations, provides support for the
criterion validity of the STSS-F.

When STSS-F total was regressed on general psychological
distress, PTSD symptoms, perceived stress, occupational efforts,
and rewards, a total of 60.6% of variance in STSS-F total was
explained, F(s 513 = 65.54, p < 0.001. The strongest partial
effect was found for PTSD-7, 8 = 0.44, p < 0.001, followed by
perceived stress, B = 0.26, p < 0.001, HADS total, § = 0.12,
p = 0.020, occupational reward, § = —0.11, p = 0.017, and
effort, = 0.10, p = 0.049. Thus, posttraumatic symptoms,
and to a lesser extent perceived stress, general psychological

TABLE 4 | Pearson correlations (below the diagonal) and partial correlations
(above the diagonal) between STSS-F variables and mental health variables.

STSS-F Intrusion? Avoidance- PTSD-7 HADS
total® arousal? total

STSS-F - - - 0.62°* 0.37*
total®
Intrusion? 0777 - - 0.27** 0.27**
Avoidance- ~ 0.957P 0.54** - 0.67*** 0.34**
arousal?
PTSD-7 0.68"°¢ 0.37"d 0.7277de - 0.03
HADS total ~ 0.50""¢f 0.37** 0.487" 0.36"f -

Partial correlations were either controlled for the respective STSS-F variable, PTSD-7,
or HADS total; @Prior to the analyses one score was altered to reduce the impact of an
univariate outlier. %27 Correlations with the same superscript differ in Steiger’s (54) z-test
for dependent correlations at p < 0.01; "p < 0.001 (2-tailed); N = 219.

distress, occupational efforts and rewards were all specifically and
independently related to STS.

The results from regressing the core dimensions of burnout on
STSS-F total and other mental health and work related variables
are shown in Table 5. We also initially included the effort-reward
imbalance ratio but since no significant partial effects for ERI-
ratio were found in the presence of effort and reward, the ERI-
ratio was dropped. When STSS-F total entered the model first,
STS was related to depersonalization, § = 0.50, p < 0.001,
exhaustion, § = 0.68, p < 0.001, and personal accomplishments,
B = —0.39, p < 0.001, thereby supporting the criterion validity
of the STSS-F. When the remaining variables entered the model
in the second step, STSS-F total remained significantly related
to depersonalization (f = 0.54, p < 0.001), exhaustion (f =
0.41, p < 0.001), and personal accomplishments (3 = —0.18,
p = 0.043). Thus, STS accounted for burnout variance beyond
posttraumatic stress, general psychological distress, perceived
stress, effort, and reward, which supports the incremental validity
of the STSS-F. As indicated by the Wald test, STSS-F total was
the strongest individual contributor to depersonalization (see
Table 5). STSS-F total contributed also stronger to exhaustion
than posttraumatic stress, perceived stress, and general distress.
Thus, STS is highly relevant for both core dimensions
of burnout.

DISCUSSION

The current study aimed to validate the French version of Bride
et al’s (1) Secondary Traumatic Stress Scale in a sample of N
= 220 Swiss midwives by evaluating its factorial and criterion
validity. Using the ICM-CFA approach (22), a series of five
models was tested, of which the King et al. (26) numbing model,
and the Simms et al. (28) dysphoria model were tested for the
first time in the context of the STSS. A sixth model including
two ESEM factors (31) was also estimated, which is also new
in the context of the STSS. The more appropriate utilization of
WLSMV estimation represents a methodological advance over
recent studies that relied on normal theory estimators [e.g.,
(1, 19, 21)]. The results supported the factorial and concurrent
validity, as well as the reliability of the STSS-F.

When testing the factorial validity, Bride et al’s (1) three-
factor model (Model 1) showed an acceptable model fit,
suggesting configurational invariance for the original STSS
and the STSS-F. Consistent to prior findings, intrusion and
avoidance were poorly differentiated (20, 21). Thus, a more
restrictive two-factor model including an intrusion factor and
a pooled avoidance-arousal factor (Model 2) fitted acceptably
to the data as well and showed no practically relevant loss in
model fit (i.e., change in TLI). The single-factor model (Model
3) suggested by Benuto et al. (19) and Ting et al. (21) was
not supported by the current data. This is hardly surprising,
given that avoidance and arousal are usually differentiable from
intrusion [(1, 20), (24) as cited in (21)]. However, Simms et al.’s
(28) dysphoria model (Model 5) yielded the best fit of all ICM-
CFA models [the test of the numbing model (26) resulted in an
inadmissable solution]. Thus, rearranging avoidance and arousal
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TABLE 5 | Hierarchical regression analyses with secondary traumatic stress entered at step 1, and posttraumatic stress, general distress, perceived stress, occupational

effort, and rewards entered at step 2.

Depersonalization (MBI)?

Exhaustion (MBI) Accomplishments (MBI)

B SE z B SE z B SE z

1. Secondary traumatic stress (STSS-F)? 0.50 0.06 8.47* 0.68 0.05 13.61*** —0.39 0.06 —6.24**

2. Secondary traumatic stress (STSS-F)? 0.54 0.09 6.01* 0.41 0.07 5.95%** -0.18 0.09 —2.02*
Posttraumatic stress (PTSD-7) -0.11¢ 0.08 —1.34 0.03¢ 0.06 0.45 —0.01 0.08 —-0.12
General distress (HADS) -0.01¢ 0.07 -0.16 —0.06° 0.05 —1.14 0.02 0.07 0.27
Perceived stress (PSS) —0.07° 0.08 —0.86 0.14b 0.06 2.25% —-0.25 0.08 —3.11*
Effort (ERI) 0.23° 0.07 3.65* 0.25 0.05 5.00"* 0.24° 0.07 3.73*
Reward (ERI) 0.04° 0.07 0.60 —0.24¢ 0.05 —4.84* 0.37¢ 0.06 5.72%**
Step 1 R? = 0.25, SE = 0.05, z = 4.88"** R2 =0.46, SE = 0.05, z = 9.25"* R2 =0.15, SE = 0.05, z = 3.39***
Step 2 R2 = 0.30, SE = 0.05, z = 5.72*** R2 = 0.59, SE = 0.04, z = 14.03*** R2 = 0.31, SE = 0.05, z = 5.89"*

Regression analyses were carried out in Mplus using maximum likelihood estimation; B = standardized regression coefficient; SE, standard error; z, z-test (B/SE); @Prior to the analyses
one score (STSS-F total) and three scores (depersonalization) scores were altered: ? Coefficient diiffers at p < 0.01 from the respective STSS-F coefficient (Wald-test); ¢ Coefficient differs
at p < 0.001 from the respective STSS-F coefficient (Wald-test); tolerance values for all predictor variables in the second step were >.49; *p < 0.05; **p < 0.01, ***p < 0.001;, N = 219.

symptoms into a dysphoria factor and two narrower avoidance
and hyperarousal factors improved the model fit. This finding
is in line with evidence on the factor structure of inventories
assessing PTSD in accordance with DSM-IV’s (3) PTSD
criteria (23, 25).

Concluding that the factor structure of the STSS-F and of
established PTSD inventories converge at the dysphoria model
is premature in the light of the results obtained for Model 6.
The ESEM analysis supported a two-factor model and both
factors were readily interpretable as intrusion and avoidance-
arousal [cf., (15)]. Model 6 is similar to the ICM-CFA Model
2, but it fitted significantly better than Model 2 and we found
indications that it fitted also better to the data than Model 5.
Consistent with the literature (22, 31), both ESEM factors were
better differentiated than both factors in Model 2. The deflated
factor correlation and the superior model fit of Model 6 were
mainly due to seven small, yet statistically significant cross-
loadings. These cross-loadings are consistent with the insight
that in applied settings, psychometric indicators are seldom
perfectly pure indicators of a given construct (31). However,
only one cross-loading (item 16) can be considered to be of
practical importance (i.e., @ > 0.30) and this cross-loading is
likely due to substantive theory: The expectation of “something
bad to happen” mainly reflects arousal, but it also comprises
the occurrence of future intrusions as “bad events.” This cross-
loading thus reflects the influence of the intrusion factor on the
construct-relevant part of item 16 and it allows intrusion to be
estimated more precisely. In sum, the superior model fit and
the better divergent validity of both ESEM factors imply that
Model 6 provided the best representation of the factor structure
underlying the STSS-F. It suggests that perfect simple structure
does not adequately represent STSD phenomena. The marked
preference of STSD-researchers for models that conform to
perfect simple structure and their reliance on ICM-CFA models
may have led to a biased understanding of the nature of STSD
[for an exception see (15)]. However, covariation among STSD
symptoms may also be under the influence of methodological

factors (30). Thus, we need to emphasize that the two-factor
structure may hold only for the STSS-F rather than for the STSD
structure in general.

Interestingly, the two-factor model is inconsistent to
prior research on the factor structure of PTSD instruments.
As Flhai and Palmieri (25) note, little data support two-
factor PTSD models that also diverge structurally from the
current two-factor STSS model [e.g., intrusion/avoidance
and numbing/hyperarousal factors; (56)]. However, the two-
factor STSS model is consistent with prior findings of poorly
differentiated arousal and avoidance ICM-CFA-factors [e.g.,
(19-21), see also (15)]. It thus cannot be dismissed as an artifact
of item translation, sampling bias or a cultural idiosyncrasy.
Instead, the present findings might indicate that the factor
structures of the STSS and established PTSD instruments do
not fully converge. If this holds true, this divergence might
extend prior findings that the structure of PTSD symptom
measures might be impacted by differences in trauma exposure
[ie., trauma-exposed vs. non-trauma exposed respondents;
(25)]. However, recent attempts to bring a modified STSS into
alignment with the DSM-5 (5) definition of PTSD supported a
hybrid model, which connects fairly well to the DSM-5 based
PTSD literature (6) and casts doubts on the potential divergence
of the factorial structure of both STSD and PTSD symptoms.
However, Mordeno et al. (6) did not test for an alternative ESEM
model and their reliance on overly restrictive ICM-CFA models
might have led to biased results.

Which conclusions regarding the factorial structure of the
original STSS can be drawn from the current study? Consistent
with the research on DSM-IV-based PTSD models (23), a single
factor unlikely represents the factorial structure of the STSS.
The three-factor model suggested by Bride et al. (1) regularly
evidenced an acceptable model fit in prior research. The current
results also suggest that the dysphoria model (28) is superior
to the three-factor model and that both models are inferior to
the two-factor ESEM model. The former suggestion is consistent
with previous research on PTSD models (23). However, the
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two-factor ESEM model is parametrically more complex than
both alternative models, which might impair its generalization.
Given that tests of the factorial invariance of the STSS across
different cultures and populations of helping professionals are
lacking, it might be premature to discard the three-factor model
and the dysphoria model in favor of the promising two-factor
ESEM model. Thus, more research is needed to draw reliable
conclusions on the factorial structure of the STSS in general
and the two-factor ESEM model in particular. In order to
investigate the structure of the STSS further, future research
should consider Bayesian Structural Equation Modeling [BSEM;
(57)]. Within BSEM, unimportant cross-loadings are specified to
have a mean of zero and a small variance. As a consequence,
BSEM with informative small-variance priors shrinks the cross-
loadings toward their zero prior mean likely yielding smaller
cross-loadings than ESEM with target rotation (57). This feature
is appealing for a re-evaluation of the cross-loading obtained
for item 16. Finally, once the factorial structure of the STSS
has been sufficiently established, future research may improve
the original STSS (1) and the DSM-5 adapted STSS (6) by
applying item response theory [IRT; (58)]. IRT provides detailed
information on individual item characteristics, which may help
to improve the psychometric quality of the STSS by excluding
poorly performing items.

In applied research settings, the STSS-F total score is usually
taken as overall index of secondary traumatic stress. The present
results also supported the criterion validity and reliability of the
STSS-F total score: The correlated ESEM factors, which imply a
substantial second-order STS factor, and the acceptable to good
reliability of the STSS-F total score in terms of coefficient alpha,
Whierarchical> aNd Wioral Support the usage of the STSS-F total
score. The STSS-F total score was positively related to general
psychological distress and PTSD symptoms, but the association
with the latter was stronger, thus supporting the validity of the
STSS-F. When PTSD symptoms were controlled for, the STSS-F
total score remained positively related to general psychological
distress. The specific associations of the full STSS-F with PTSD
symptoms and general psychological distress suggest that the
STSD symptoms have different etiologies in PTSD, depression,
and anxiety. However, it has been recognized that PTSD and
STSD include non-specific negative affect (28). Thus, these results
are in line with the literature on PTSD and STSD and provide no
threat to the validity of the STSS-F.

Finally, the core dimensions of burnout (35) were regressed
on STSS-F total (step 1), mental health and occupation-related
variables (step 2). In step 1, the full STSS-F was positively
linked to emotional exhaustion and depersonalization and
negatively linked to personal accomplishments. Given that STS
is a reliable correlate of burnout (38), these findings bolster
the criterion validity of the STSS-F. Perceived stress, general
psychological distress, PTSD symptoms, occupational reward,
and occupational effort accounted for 60.6% of variance in the
STSS-F total score. And even when this substantial overlap was
controlled for, the full STSS-F remained significantly related to
all three core dimensions of burnout, thereby demonstrating
incremental validity. We also compared the partial effects of
the full STSS-F with the effects of the remaining exogenous
variables in the regression model. For depersonalization, the

strongest partial effect in the model was found for the full STSS-F.
Moreover, the partial effect of the full STSS-F on exhaustion
was stronger than the respective effects of posttraumatic
stress, perceived stress, and general psychological distress. For
personal accomplishments, the effect of the full STSS-F was
less pronounced. These results provide further support for the
notion that STS is of utmost importance for the understanding of
burnout in helping professionals (38).

LIMITATIONS

Several limitations of the current study need to be mentioned:
First, the current sample size might be considered as rather
small for factor analysis. However, WLSMYV yields reliable test
statistics, parameter estimates, and standard errors for medium
sized CFA models and sample sizes as small as N = 200 (50).
The ratio of cases per indicator in each model (1:13) and the
sample size of N = 220 is sufficient for models with df>100 to
achieve power of 0.80 for RMSEA-based tests of close fit (59).
Thus, sample size unlikely represents a serious limitation to the
current study. Second, no tests of factorial invariance of the STSS-
F and the original STSS were conducted. As long as such tests are
missing, the results obtained by both STSS versions need to be
compared cautiously. Third, a homogeneous sample of midwives
was used in the current study. Given that various variables may
impact the factor structure of the STSS-F [see (25)] more research
is needed to test the factorial invariance across various samples of
helping professionals. Fourth, recent attempts have been made
to bring the STSS in alignment with the DSM-5 definition of
PTSD (6). However, this study was unavailable when the current
study was conducted. Given that the original STSS is still in
extensive use, we continued with the original STSS. Despite this,
the modification of the STSS-F to assess STSD in line with DSM-
5 is a necessary step in future research. A related limitation is the
omission of symptoms of intrusion in the PTSD screening scale,
which likely resulted in a downwardly biased association between
PTSD symptoms and STSS-F intrusion. Fifth, the current data
are cross-sectional, which prevents causal interpretations of the
obtained effects. Sixth, the results are exclusively based on self-
report data, which might be biased by several methodological
factors (30). Finally, the present study was conducted as a web-
based survey, which might cast doubt on the quality of the
data. However, prior evidence suggests that traditional paper-
and-pencil and web-based data collection methods yield basically
equivalent data [e.g., (60, 61)].

Despite these limitations, the present study provides evidence
for the validity and reliability of the STSS-F and thus makes the
STSS accessible to French speaking research and clinical contexts.
Future research might aim to compare different professional
groups using the STSS-F.
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