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Analyzing the Factor Structure of the Toronto Empathy Questionnaire: 
Dimensionality, Reliability, Validity, Measurement Invariance and One-Year 
Stability of the German Version

Tobias Janelt1 , Tobias Altmann1 , R. Nathan Spreng2  and Marcus Roth1 
1Department of Psychology, university of Duisburg-essen, essen, Germany; 2Department of neurology and neurosurgery, mcGill university, 
montreal, QC, Canada

ABSTRACT
In the face of heterogeneity in the measurement of empathy, the Toronto Empathy Questionnaire 
(TEQ; Spreng et  al., Journal of Personality Assessment, 91(1), 62–71 (2009)) was developed as a brief 
unidimensional tool by statistically forming a consensus from existing measures of the construct. 
The present study aimed to (1) validate a German version of the TEQ, and (2) contribute empirical 
evidence to the ongoing debate regarding a singular versus multidimensional factor structure of 
the TEQ. One cross-sectional and two longitudinal studies were performed, with a total of 1,075 
participants. Our initial exploratory factor analyses suggested either a one- or a two-factor structure 
(with the two-factors clustering straight and reverse-scored items); the two-factor model 
outperformed the one-factor model using confirmatory factor analyses. However, after negated 
items were replaced by positively reworded alternatives, both models fit the data equally well. A 
comparison of the correlation patterns with numerous external measures indicated that a second 
factor of the TEQ is a methodological artifact of item wording. Finally, a unidimensional TEQ scale 
showed sufficient internal consistency, two-week test-retest reliability, one-year stability, as well as 
convergent and discriminant validity with measures of empathy, emotion recognition, emotion 
regulation, altruism, social desirability, and the Big Five personality traits.

The concept of empathy plays an essential role for human com-
munication and social interaction. Originally referring to 
Titchener’s (1909) translation of the German word Einfühlung 
(literally feeling into), empathy advanced to a construct of enor-
mous scientific attention (for a review see Bošnjaković & 
Radionov, 2018). Nevertheless, a consensus regarding its concep-
tualization remains absent (Hall & Schwartz, 2019).

Most authors share a basic conceptual dualism of the empa-
thy construct, namely the distinction between an affective and a 
cognitive component (Hall & Schwartz, 2019). Affective empathy 
implies experiencing emotions that are similar, or parallel, to 
one’s perception of another person’s emotions so that one’s emo-
tions are more congruent with the other person’s situation than 
with one’s own situation (Hoffman, 2000). Cognitive empathy 
can be defined as the intellectual or imaginative apprehension of 
another’s emotional state.

Many authors (e.g., Baron-Cohen & Wheelwright, 2004; 
Bošnjaković & Radionov, 2018) associate—or even equate—
cognitive empathy with the concept of theory of mind, i.e., 
the “ability to think about the contents of other minds” 
(Lawrence et  al., 2004, p. 911).

Unsurprisingly, the conceptual heterogeneity of the empathy 
construct is mirrored in a multiplicity of instruments for assess-
ing these diverse constructs, most of them self-report measures 
(Hall & Schwartz, 2019). However generous the offer of these 
various suggestions may appear, the psychometric quality of 

most available measures is rather insufficient: As recently 
reviewed by Lima and Osório (2021), most instruments did not 
reach a consensus concerning dimensionality, while evidence for 
convergent validity is likewise limited in most cases. Obviously, 
there is still a glaring research gap regarding the psychometri-
cally sound measurement of empathy via self-report. In order to 
address this gap, the present study aims to contribute evidence 
to clarifying the dimensionality, as well as convergent validity 
and reliability, of a specific instrument, namely the Toronto 
Empathy Questionnaire (Spreng et  al., 2009).

The Toronto empathy questionnaire

In light of the conflicting and heterogeneous measurement 
approaches occurring in the empathy field, comparison 
between studies remains difficult (Gerdes et  al., 2010). To 
address this issue, Spreng et  al. (2009) presented a 
factor-analytic approach, examining what all of the compet-
ing empathy measures’ items had in common, to create a 
new and parsimonious tool that captured empathy at the 
widest range, which they called the Toronto Empathy 
Questionnaire (TEQ). Since its development in 2009, the 
TEQ has received rising attention by the scientific commu-
nity with over 500 empirical papers (collected via PsycINFO 
and Google Scholar) using it in one of at least nine language 
versions.
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Scale development of the TEQ
The TEQ was constructed by conducting an exploratory fac-
tor analysis on items pooled from several self-report measures 
of empathy, including the Interpersonal Reactivity Index (IRI; 
Davis, 1980), Hogan’s (1969) Empathy Scale, the Questionnaire 
Measure of Emotional Empathy (Mehrabian & Epstein, 1972), 
the Balanced Emotional Empathy Scale (Mehrabian, 2000), 
and others (see Spreng et  al., 2009, for details). Items were 
reworded to consistently assess frequency of behavior and 
used a five-point Likert scale. Participant responses were run 
in an exploratory factor analysis that forced all items to load 
onto a single factor. Subsequently, items were selected based 
on their psychometric properties, resulting in the final scale 
containing eight positively and eight negatively worded items. 
Item contents capture empathy as a primarily affective phe-
nomenon, e.g., “When someone else is feeling excited, I tend 
to get excited too.” (Item 01).

Factor structure of the TEQ
The initial validation study of the TEQ demonstrated its 
clear unidimensional structure in two independent samples 
(Spreng et  al., 2009) using exploratory factor analyses (EFA). 
This one-factor model was, according to fit indices in con-
firmatory factor analyses (CFA), replicated by three subse-
quent studies, which adapted the TEQ into other languages: 
Czech (Novak et  al., 2021), Turkish (Totan et  al., 2012) and 
Greek (Kourmousi et  al., 2017).

In contrast, Chiorri (2016) found two correlated factors for 
the Italian version of the TEQ, clustering straight (= positively 
worded/scored) and reverse (= negatively worded/scored) 
items, which he labeled as empathy and callousness, respec-
tively. The two-factor model provided better model fit than a 
one-factor model in a replication sample. Other language val-
idation studies proposed a three-dimensional structure for the 
TEQ (Ursoniu et al., 2021, Romanian; Xu et al., 2020, Chinese; 
Yeo & Kim, 2021, Korean). However, these studies’ results 
also allow different conclusions: The CFA by Xu et  al. (2020) 
demonstrated the superiority of the three-factor model over 
the one- and two-factor model although it might be question-
able whether a factor containing only two items (08 and 09) 
can represent a meaningful facet of empathy. The other two 
factors clustered the (remaining) straight and reverse items, 
respectively, with the only exception of item 02. Ursoniu et  al. 
(2021) used EFA and interpreted the scree plot to suggest a 
three-factor structure (however, visual examination also sup-
ports a one factor structure, contrary to the authors, conclu-
sions). Moreover, the fit indices of the three-factor model 
tested within CFA appear, according to our interpretation, 
rather unsatisfactory. Nevertheless, item assignments appear 
interesting: Except items 01, 08 and 09, all positively worded 
items were assigned to one factor, while all negatively worded 
items were clustered by the other two factors. Yeo and Kim 
(2021) used CFA to demonstrate the superiority of a 
three-factor model over the one-factor model (with the latter 
showing poor fit), but did not test the fit of other models, 
such as a two-factor model.

Taken together, literature concerning the TEQ’s factor 
structure is inconsistent: While four studies propose a 

one-factor structure, four studies propose multidimensional 
solutions for the TEQ. Even taking into account the different 
languages, this inconsistency represents a serious issue, since 
the instrument’s construction and scoring is based on a clear 
unidimensional structure (Spreng et  al., 2009).

Hence, two questions arise: At first, what could (besides 
language/cultural context) be responsible for this inconsis-
tency? Secondly, what could be done to regain a consistent 
factor structure? A recurring pattern in the multidimensional 
structure is the separation of straight and reverse items. The 
question arises whether this pattern either points out that 
both TEQ item types (straight and reverse) capture two sub-
stantially different constructs or merely reflects a methodolog-
ical artifact of item wording. Chiorri (2016) addressed this 
question by building two subscales of the TEQ, containing the 
eight straight and eight reverse items, respectively. Comparing 
the correlation patterns of both subscales with several (overall 
16) external scales only revealed a significant difference 
between both subscales for the associations with one measure 
(Emotional Intelligence Scale; Schutte et  al., 1998), question-
ing the justifiability of a model with two distinct constructs. 
However—even if the reverse items produce a methodological 
artifact—does this phenomenon represent a crucial obstacle 
for a clear one-factor structure?

This question was addressed by a recent validation study 
(Novak et  al., 2021), in which the authors positively refor-
mulated negated TEQ items. EFA showed that reworded 
items had higher factor loadings and communalities than 
the originally negated ones and increased the scale’s internal 
consistency. CFA indicated that the rather poor fit of the 
one-factor model found for the scale including negated items 
turned into an excellent fit when considering the reworded 
alternatives instead. Since merely the item direction (but not 
item content) was changed by the authors, these results sug-
gest a methodological artifact of item wording. However, as 
promising as these findings may look, they are limited to 
one study and one cultural context (Czech). Replication 
studies are required to test the generalizability of these find-
ings (e.g., for other language environments).

Convergent and discriminant validity
Several studies demonstrated strong positive associations 
between the TEQ and the IRI subscale empathic concern 
(EC) and moderate to strong positive associations between 
the TEQ and the IRI subscale perspective taking (PT; e.g., 
Baldner & McGinley, 2014). This pattern is consistent with 
the idea that the TEQ might, on the one hand, tap empathy 
as a primarily emotional process, but, on the other hand, 
still captures empathy on a broad level, which includes the 
cognitive dimension (Spreng et  al., 2009).

Associations between the TEQ and several other 
self-report empathy measures have been reported. For 
instance, the TEQ was found to correlate positively with the 
Empathy Quotient (Baron-Cohen & Wheelwright, 2004) and 
the Basic Empathy Scale (BES; Jolliffe & Farrington, 2006), 
as also shown by, e.g., Baldner and McGinley (2014), the 
Jefferson Scale of Physician Empathy (Hojat et  al., 2001), as 
shown by Lelorain et  al. (2013), as well as with constructs 
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related to empathy, such as Theory of mind (Kaviani & 
Kinman, 2017), compassion (Novak et  al., 2021), emotional 
intelligence (Chiorri, 2016) and altruism (Mulet et  al., 2022).

Spreng et  al. (2009) also reported positive associations with 
task-based measures of interpersonal perception, namely the 
Reading the Mind in the Eyes Test-Revised (Baron-Cohen et  al., 
2001). Studies found negative associations between the TEQ and 
psychopathy (e.g., Luckhurst et  al., 2017). Several studies ana-
lyzed the correlation pattern between the Big Five personality 
traits and the TEQ (e.g., Chiorri, 2016; Stewart et  al., 2019), 
which can be summarized as following: Mostly there were no or 
weak associations with Extraversion, Conscientiousness, 
Neuroticism and Openness, while Agreeableness showed signif-
icant weak to strong positive associations.

The present study

The present study pursues two major goals. First, the pres-
ent research aims to validate a German translation of the 
TEQ (TEQ-D) to enable the use of the instrument for the 
German-speaking community. Second, the present research 
aims to contribute to the cross-lingual analysis of the TEQ 
which has been inconsistent regarding the instrument’s over-
all factor structure.

In Study 1, the dimensionality of a first version of the 
TEQ-D will be analyzed. Study 2 will examine its one-year 
longitudinal construct stability across four measurement occa-
sions and the association with a task-based measure of emo-
tion recognition. In addition to further psychometric and 
factor analyses, Study 3 will specifically focus on convergent 
and discriminant validity of the TEQ-D, investigate its 
two-week test-retest-reliability as well as the influence of item 
negations on model fit when using positively reworded items.

Study 1

Study 1 describes the translation of the TEQ and analyzes 
the factor structure of the translated version (TEQ-D) via 
exploratory as well as confirmatory methods using existing 
data already collected by the authors. Within CFA, the fit 
of the originally proposed (Spreng et  al., 2009) one-factor 
model as well as the fit of a model with two correlated 
factors clustering straight and reverse items, respectively 
(Chiorri, 2016), was tested. Based on the previous literature, 
we expected to find superior fit of the two-factor model 
compared to the one-factor model.

Methods

Participants and data collection
Participants were recruited via flyers, e-mails and postings 
in social media, mainly distributed to students at the uni-
versity of Duisburg-Essen (Germany). The data were col-
lected via computers and in a controlled laboratory setting 
in groups of up to twelve persons. A total of 745 subjects 
(76.9% female) aged between 18 and 69 years (M = 26.1, 
SD = 8.7) completely participated (incomplete responses 
were deleted). 86.4% were students, 13.4% were employed, 

0.1% were unemployed. 91.9% were highly educated 
(A-levels or higher), while 7.2% reported “O-levels” and 
0.8% “high school” as their highest level of education. The 
analysis was preregistered in the Open Science Framework 
[https://osf.io/yvh7j].

Measure
The original TEQ was independently translated into German 
by two researchers, both native speakers of the German lan-
guage and fluent in the English language. Differences were 
discussed, resulting in a provisional German version. The 
latter was translated back into the English language by a 
professional translator (English native speaker). Then another 
professional translator (German native speaker) compared 
the back translated TEQ with the original TEQ. Differences 
were discussed and the provisional German version was 
slightly adjusted. The resulting TEQ-D is (analogous to the 
original TEQ) a 16-item empathy questionnaire containing 
eight straight and eight reverse items as described above. 
The German items can be found in the supplementary 
material. Answers are given on a five-point Likert scale 
(1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always).

Data analysis
The sample was randomly split in half. In one half, an EFA was 
performed. A CFA was performed on the other half of the sam-
ple. The EFA was conducted with the R package psych (Revelle, 
2020), using principle axis factoring method and, oriented to 
previous studies which compared a one- and two-factor model 
for the TEQ (Chiorri, 2016; Novak et al., 2021), oblique rotation 
(Oblimin). Parallel analysis (Horn, 1965) was performed using 
both principle component analysis (PCA) and principle axis fac-
tor analysis, based on 1000 bootstrapped samples (following 
Buja & Eyuboglu, 1992). CFA was performed with the R pack-
age lavaan (Rosseel, 2012) using the Maximum Likelihood esti-
mator. Differences between information criteria were computed 
and interpreted according to Burnham and Anderson (2004) 
and Raftery (1995).

Results

EFA
The factorability of data was good (Kaiser-Meyer-Olkin: .82). 
The initial PCA yielded five components with an eigenvalue > 
1 (eigenvalues: 3.91, 1.39, 1.17, 1.08, 1.02) explaining 54% of 
the variance in the data. The scree plot suggested the extraction 
of one component (see supplement 2), consistent with Velicer’s 
(1976) Minimum average partial test (average squared correla-
tions of 0, 1, 2, 3 and 4 components, respectively: .042, .011, 
.015, .021, .029). In contrast, Parallel analysis (see also supple-
ment 2) suggested the extraction of two components.

Subsequently, items were forced to load onto either one 
or two factors. The models explained 20% and 24% of vari-
ance in the data, respectively. The two factors were nega-
tively correlated, r = −.59. As can be seen in Table 1, the 
two factors clustered straight and reverse items, respec-
tively, and could conceptually be labeled as empathy and 
callousness.

https://osf.io/yvh7j
https://doi.org/10.1080/00223891.2023.2224873
https://doi.org/10.1080/00223891.2023.2224873
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CFA
The factorability of data was good (Kaiser-Meyer-Olkin: .85). 
Three models were specified. The first model corresponds to 
the originally proposed one-factor model (Spreng et  al., 
2009). The second model corresponds to the two-factor 
model suggested by Chiorri (2016) with two correlated fac-
tors represented by straight and reverse scored items. The 
third model entails a general factor represented by all items 
and a reverse item method factor represented by all reverse 
scored items (RMF model; correlation between factors con-
strained to zero). Figure 1 depicts the three models.

As shown in Table 2, the two-factor model (correlation 
between factors: r = −.714) and the RMF model demon-
strated reasonable absolute fit to the data, while the 
one-factor model did not. According to χ2 differences, the 
one-factor model was outperformed by both the two-factor 
model, Δχ2 (Δdf = 1) = 55.201, p < .001, and the RMF 
model, Δχ2 (Δ df = 8) = 83.304, p < .001. Applying the 
Satorra-Bentler χ2 correction (Satorra & Bentler, 2010) 
due to a violation of the multivariate normality assump-
tion did not produce results leading to different 
conclusions.

ΔAIC indicated better fit of the RMF model compared to 
both the one- as well as the two-factor model. ΔBIC, however, 
indicated preference of the two-factor model compared to the 
other two models. When using the sample-size adjusted BIC 
(ssBIC) following Henson et  al. (2007), ΔssBIC preferred the 
RMF model compared to both the one- and the two-factor model.

Internal consistency
The internal consistency was α = .75, ω = .81 for the total 
scale; α = .76, ω = .82 for the straight item subscale (SIS); 
and α = .55, ω = .66 for the reverse item subscale (RIS).

Discussion

Considering the inconsistency of EFA and CFA results, Study 1 
could not satisfyingly clarify the dimensionality of the TEQ-D. 

One might consider the mathematically inherent characteristic 
of BIC—compared to AIC—to more strongly prefer less com-
plex models (due to a higher penalty term for parameter count). 
A relatively high BIC value of the RMF model thus might not 
seem very surprising. Apart from that, there is evidence (Henson 
et  al., 2007), suggesting the ssBIC is superior to other informa-
tion criteria (e.g., BIC) in latent variable estimation, arguing for 
the RMF model. Altogether, CFA results suggest, on the one 
hand, very clearly that a one-factor solution was not sufficient 
for explaining the TEQ-D data, while, on the other hand, pro-
viding some interesting clues (e.g., AIC, ssBIC) that the second 
factor could be of methodological nature. This issue is investi-
gated further in Study 3.

Study 2

Study 2 data had been collected by the authors before Study 
1 was conducted. Therefore, Study 2 examines the prelimi-
nary version of the TEQ, as introduced in Study 1 (for the 
final version: See Study 3). Since Study 1 results were inde-
cisive with regard to the superiority of the one- or the 
two-factor model, analyses of Study 2 are run using the total 
TEQ-D scale as well as the straight items subscale (SIS) and 
the reverse items subscale (RIS).

The TEQ-D aimed to measure trait empathy. Consequently, 
the TEQ-D score is expected to show an at least mid-term sta-
bility (i.e., stable associations during longer intervals than the 
frequently assessed “two weeks apart”). Therefore, Study 2 tests 
the stability of empathy measured by the TEQ-D in intervals of 
approximately 3.5, 7.0 and 10.5 months. The instrument’s con-
vergent validity was also assessed, by correlating it with a mea-
sure of emotion recognition, the short form of the Geneva 
Emotion Recognition Test (GERT-S; Schlegel & Scherer, 2016). 
According to initial reports (Spreng et al., 2009) of positive asso-
ciations between the TEQ and task-based measures of interper-
sonal perception (Reading the Mind in the Eyes Test-Revised; 
Baron-Cohen et  al., 2001), a positive association between the 
TEQ-D and the GERT-S was predicted.

Methods

Participants and data collection
The data were collected within a larger training evaluation 
project, which focused on psychological strain in social pro-
fessions and in health care providers (Deckers et  al., 2021). 
For the present study, only the untreated control group from 
the research project is considered. The data collection pro-
cess consisted of four measurement occasions with three to 
four months between assessments: Assessment t1 assessed at 
the beginning, assessment t2 assessed 3–4 months after t1, 
assessment t3 assessed 6–8 months after t1, and assessment 
t4 assessed 9–12 months after t1.

The TEQ-D was applied at all four occasions. 135 persons 
(82.2% female) aged between 20 and 61 years (M = 39.3, 
SD = 11.4) participated on all occasions. All participants were 
employed. 70.4% indicated their highest level of education as 
A-levels or higher, while 29.6% reported “O-levels” as their 
highest level of education. 131 subjects answered the GERT-S at 

Table 1. factor loadings and communalities for the one- and two-factor solu-
tion of the preliminary teQ-D (efa).

one-factor two-factor

item λtotal h2 λempathy λcallousness h2

01 .20 .0416 .24 .02 .0500
03 .57 .3286 .56 −0.06 .3581
05 .61 .3711 .35 −0.33 .3694
06 .65 .4178 .59 −0.12 .4371
08 .43 .1849 .59 .14 .2725
09 .36 .1305 .41 .02 .1547
13 .60 .3637 .57 −0.09 .3852
16 .61 .3752 .70 .04 .4600
02 −0.08 .0062 −0.04 .05 .0062
04 −0.43 .1884 −0.12 .39 .2193
07 −0.42 .1741 −0.02 .49 .2508
10 −0.25 .0610 .06 .37 .1127
11 −0.30 .0908 .04 .41 .1513
12 −0.47 .2255 −0.09 .47 .2830
14 −0.16 .0259 < .01 .20 .0380
15 −0.46 .2088 .03 .59 .3368

Notes. λ: factor loading, h2: communality. in bold the higher absolute value of 
factor loading of each item in the two-factor solution. items are sorted by 
their wording/scoring (first eight positive, last eight negative). the preliminary 
teQ-D includes negated items.
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the second measurement occasion in addition to the TEQ-D. 
The analysis was preregistered [https://osf.io/wp98a].

Measures
TEQ-D. See Method section of Study 1 for a description of 
the TEQ-D.

GERT-S. The GERT-S (Schlegel & Scherer, 2016) is a per-
formance test aimed at measuring the capability of recogniz-
ing other peoples’ emotions. It includes 42 short video clips 

with sound, in which actors/actresses express 14 different 
emotions. After each clip, participants are asked to indicate 
which of the 14 emotions the person in the video expressed. 
Responses are coded dichotomously (correct, incorrect). The 
internal consistency of the GERT-S in the current sample 
was α = .73. Moreover, the split-half reliability was com-
puted using the odd-even method. This method implies 
assigning every second item to the first half of the test and 
all other items to the second half and then correlating both 

Figure 1. measurement models for the teQ-D.

https://osf.io/wp98a
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halves. The split-half reliability of the GERT-S was .59 (95% 
CI [.46, .69]), p < .001.

Results

Stability
TEQ-D total scores were significantly (all ps < .001) and 
highly correlated across the intervals of three to four months, 
rt1-t2 = .74, rt2-t3 = .70, rt3-t4 = .75, as well as the intervals of 
six to eight months, rt1-t3 = .69, rt2-t4 = .78, and the interval 
of nine to twelve months, rt1-t4 = .68. The correlations cor-
responding to the SIS and the RIS across all intervals ranged 
between .68-.74 and .54-.68, respectively (all ps < .001).

Association with GERT-S
There was neither a significant association between the 
GERT-S and the total TEQ-D, r = .02, p = .399, nor the SIS, 
r = .09, p = .148, nor the RIS, r = .06, p = .257.

Internal consistency
Internal consistencies of the TEQ-D total scale at the four mea-
surement occasions ranged between .59 and .69 for Cronbach’s 
alpha and .70 to .78 for McDonald’s omega. When separating 
straight (SIS) and negatively scored items (RIS) into two scales, 
results were similar for the SIS but lower for the RIS: SIS: α = 
.64–.74, ω = .71–.81; RIS: α = .34–.42, ω = .46–.60.

Discussion

As predicted, Study 2 demonstrated a high stability for peri-
ods up to one year, indicating that the TEQ-D captures a 
stable personality construct (instead of a short-term state). 
Contrary to prediction, the TEQ-D was not associated with 
the GERT-S, a performance-based measure of emotion rec-
ognition. Study 2 provided additional evidence for poor 
internal consistency of the RIS, which represents a serious 
issue for the approach of aggregating the reverse items into 
a separate callousness score.

Study 3

While CFA results of Study 1 clearly showed that the 
one-factor model was outperformed by a two-dimensional 
structure for the preliminary TEQ-D, Study 3 aimed to 

clarify whether this second factor represents a truly dissocia-
ble construct or a methodological artifact of item wording.

Another popular personality questionnaire, the Rosenberg 
Self-Esteem scale (RSES; Rosenberg, 1965), has been the 
object of the same question (e.g., Tomas & Oliver, 1999). A 
proposal for answering this question was provided by 
Greenberger et  al. (2003), who demonstrated that changing 
the wording of the RSES, so that all items are written in a 
consistent direction, substantially improved the fit of the 
one-factor model. This rewording of negatively scored items 
to the positive provided strong evidence that the two-factor 
solution was a methodological artifact of item wording.

This approach of reformulating negatively worded items 
was recently pursued for the TEQ by Novak et  al. (2021), 
which yielded a substantial improvement in fit for a 
one-factor model and increased internal consistency. 
Following Greenberger et  al. (2003) in general and Novak 
et  al. (2021) in particular, negated items of the preliminary 
TEQ-D were reformulated for the present study. We pre-
dicted a positive impact in fit for a one-factor model as well 
as greater internal consistency for the total scale. However, 
to avoid the possible objection that “re-wording of the scale 
items (…) essentially changes the construct being measured 
by these items” (Greenberger et  al., 2003, p. 1252), we focus 
on reformulating literally negated items which include words 
like not, instead of rephrasing all negatively scored items 
(see Method section below for details).

Additionally, Study 3 addresses convergent and discrimi-
nant validation of the TEQ-D: Generally, we predicted pos-
itive associations between the TEQ-D and other empathy 
measures (based on previous studies, see Introduction), 
namely the IRI (Davis, 1980; Hypothesis 1) and the BES 
(Jolliffe & Farrington, 2006; Hypothesis 2) as well as the 
related construct of emotional contagion (measured by the 
Emotional Contagion Scale; ECS; Doherty, 1997; Hypothesis 
3). However, since the TEQ has been shown to tap the 
affective component of empathy (e.g., Spreng et  al., 2009), a 
stronger association with the IRI subscale EC compared to 
the other three IRI subscales was expected (Hypotheses 
1a–c). Similarly, we hypothesized a stronger association of 
the TEQ-D with the BES subscale affective empathy (AE) 
compared to the cognitive BES subscale (Hypothesis 2a).

Moreover, a positive correlation between the TEQ-D and 
emotion regulation (Hypothesis 4) was assumed, with respect 
to a proposed “common conceptual ground” of the latter 
construct and empathy (as summarized by Morawetz et  al., 
2022, p. 1). However, this association was expected to be 
weaker than the associations between the TEQ-D score and 
the IRI subscale EC, the BES subscale AE and the ECS due 
to the higher theoretical overlap of the latter measures with 
the TEQ-D (Hypotheses 4a–c).

In line with previous studies (see introduction), we addi-
tionally hypothesized a positive association between TEQ-D 
and altruism (Hypothesis 5), but also expected this associa-
tion to be weaker than TEQ-D’s associations with the IRI 
subscale EC, the BES subscale AE and the ECS (Hypotheses 
5a–c). We predicted the TEQ-D to be associated with the 
Big Five personality trait agreeableness, but not with other 
traits (Hypotheses 6a–e). Finally, a positive association 

Table 2. fit indices of measurement models for the preliminary teQ-D (Cfa).

one-factor two-factor rmf

χ2 278.732 (235.803) 223.531 (192.802) 195.428 (170.763)
df 104 103 96
rmsea .067 (.058) .056 (.048) .053 (.046)
Cfi .842 (.840) .891 (.891) .910 (.909)
tli .818 (.815) .873 (.873) .888 (.886)
aiC 14656.943 14603.742 14589.638
ΔaiC 67.305 14.104 –
BiC 14782.347 14733.065 14746.394
ΔBiC 49.282 – 13.329
ssBiC 14680.821 14628.366 14619.486
ΔssBiC 61.335 8.88 –

Note. satorra-Bentler corrected test statistics in parentheses.
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between the TEQ-D and social desirability was predicted 
(see, e.g., Chiorri, 2016).

Test-retest reliability of the TEQ-D was assessed, as well 
as the measurement invariance, between two measurement 
occasions separated by two weeks.

Methods

Participants and data collection
The data were collected at two measurement occasions, 
14 days apart, via online surveys. Participants were 
recruited via flyers, e-mails and postings in social media, 
mainly addressed to students at the University of 
Duisburg-Essen (Germany). Participants could either 
receive partial course credit for their participation at the 
first measurement occasion or participate in a raffle. For 
the (optional) participation at the second measurement 
occasion, subjects were able to participate in another raf-
fle. A total of 195 subjects (80.5% female) aged between 
18 and 62 years (M = 23.0, SD = 6.6; one missing value) 
participated at the first measurement occasion. 93.3% 
were students, 4.6% were employed, 1.0% were unem-
ployed and 1.0% were retired. 98.5% were highly educated 
(A-levels or higher), while 1.5% reported “O-levels” as 
their highest level of education. 101 participants returned 
for a second assessment. Study 3 was preregistered before 
data collection [https://osf.io/wujc2].

Measures
At the first measurement occasion, all self-report measures 
described below were collected. For the second assessment, 
only the preliminary TEQ-D was administered.

TEQ-D. The TEQ-D (as described in the Method section of 
Study 1) was administered. Following Novak et  al. (2021), 
negated items were positively reformulated by eliminating/
changing the negating words: For instance, the word not was 
eliminated within Item 12 (“I am not really interested in how 
other people feel.”). A total of five negated items (02, 04, 10, 12, 
14) were detected within the instrument and reworded.

These five positively reworded items were administered in 
the assessment in addition to the original wording, so that the 
preliminary scale (i.e., including the originally negated items) as 
well as the reworded scale (by replacing the five negated items 
with the reworded alternatives) could be examined.

To avoid biased responding, other self-report measures 
were placed between the preliminary 16 TEQ-D items and 
the additional five reworded items. To avoid sequence effects, 
participants were randomly counterbalanced to either answer 
the preliminary scale at the beginning and the five reworded 
items at the end of the survey or, vice versa, answer the 
reworded scale at the beginning and the five originally 
negated items at the end of the survey. Since the retest-analysis 
only focused on the TEQ-D, no other measures were applied 
at the second measurement occasion. Thus, to avoid biased 
responding, only the preliminary TEQ-D scale was presented 
at the second measurement occasion.

IRI. The IRI (Davis, 1980) consists of the four subscales 
perspective taking (PT), empathic concern (EC), fantasy (FT) 

and personal distress (PD), each containing seven items. The 
PT and EC subscales capture the cognitive and affective 
component of empathy, respectively. The FT subscale cap-
tures the propensity to identify with fictional characters, 
whereas the PD subscale measures the tendency to feel 
uneasy and anxious while recognizing the negative experi-
ences of others. In the present study, the German version 
developed by Paulus (2009) was used, which comprises 16 
(positively scored) items. Answers are given on a five-point 
Likert scale ranging from 1 = Never to 5 = always.

BES. The BES is a self-report empathy measure, originally 
developed by Jolliffe and Farrington (2006), containing a cog-
nitive and an affective empathy subscale (CE and AE, respec-
tively). The items address the four emotions anger, fear, 
sadness and joy. Responses are given on a five-point Likert 
scale ranging from 1 = I don’t agree to 5 = I fully agree. In the 
current study, the German adaptation containing 12 items 
(Heynen et  al., 2016) was administered.

ECS. The ECS is a 15-item questionnaire developed by 
Doherty (1997), assessing the construct of emotional conta-
gion, meaning the “susceptibility to others’ emotions resulting 
from afferent feedback generated by mimicry” (Doherty, 1997, 
p. 131). Responses are given on a four-point Likert scale 
ranging from 1 = never to 4 = always. In the present study, a 
German adaptation (Falkenberg, 2005) was administered.

Emotion regulation questionnaire. The Emotion Regulation 
Questionnaire (ERQ) is a ten-item self-report instrument, 
originally developed by Gross and John (2003). It captures 
two emotion regulation strategies: (1) suppression, or describ-
ing a process of repressing one’s behavior and expression 
due to emotional experiences, and (2) reappraisal, a cogni-
tive reinterpretation of a pending emotional situation (Abler 
& Kessler, 2009). Responses were given on a seven-point 
Likert scale ranging from 1 = strongly disagree to 7 = strongly 
agree. In the present study, a German version (Abler & 
Kessler, 2009) was administered.

Facets of altruistic behaviors scale. The Facets of Altruistic 
Behaviors Scale (FAB; Windmann et  al., 2021) is a question-
naire measuring different facets of altruistic behavioral traits. 
For economic reasons, only the five-item subscale help giving 
(HG) was applied in the present study. This subscale captures 
the propensity of “sharing one’s resources with needy or 
deserving others”. Responses are given on a six-point Likert 
scale ranging from 1 = strongly disagree to 6 = strongly agree.

NEO-five-factor inventory-30. The 30-item short version 
(NEO-FFI-30) of the German adaption (Borkenau & Ostendorf, 
1993) of the NEO-five-factor inventory (Costa & McCrae, 
1989) was developed by Körner et  al. (2008) and assesses the 
Big Five personality traits. Responses are given on a five-point 
Likert scale ranging from 1 = Doesn’t apply to 5 = Applies.

Short scale social desirability-gamma. The Short Scale 
Social Desirability-Gamma (KSE-G; Kemper et  al., 2012) is 
a brief tool for measuring the tendency to respond in a 
social desirable manner to self-report measures. It includes 
the two subscales exaggeration of positive qualities (PQ+) and 
understatement of negative qualities (NQ-), each consisting of 
three items. Responses are given on a five-point Likert scale 
ranging from 1 = Doesn’t apply to 5 = Applies. The KSE-G 
items were presented interspersed within the NEO-FFI-30.

https://osf.io/wujc2


8 JANELT ET AL.

Data analysis
CFA. CFA was conducted and interpreted pursuant to 
Study 1.

Correlational analyses. Product moment correlations were 
computed. Zcontrast tests were run for comparing correlations 
using the R package cocor (Diedenhofen & Musch, 2015). To 
avoid Type-I-error inflation, p values were adjusted.

Measurement invariance. Multiple-group confirmatory fac-
tor analyses were performed to assess measurement invari-
ance across the two measurement occasions two weeks apart, 
using the R package lavaan plus the R package semTools 
(Jorgensen et  al., 2021). Pursuant to Hirschfeld and von 
Brachel (2014), the following four types of invariance were 
examined: Configural invariance describes a gross factor 
structure equivalence across groups, weak invariance implies 
equal factor loadings across groups, while strong invariance 
also implicates equality of intercepts. Finally, strict invariance 
also implies the equality of residual variances across groups. 
Besides χ2 difference tests, the difference (ΔCFI) between 
CFI values of each model and the less restricted model were 
computed, applying the often used (Hirschfeld & von 
Brachel, 2014) cutpoint of ΔCFI < .01 to test for weak, 
strong and strict invariance.

Results

Internal consistency
The internal consistency of the TEQ-D total scale increased 
by reformulating negated items from α = .74, ω = .79 to α 
= .79, ω = .84.

CFA
The factorability of data was good (Kaiser-Meyer-Olkin: .78 
for the preliminary scale and .84 for the reworded scale). 
The one-factor model yielded a higher absolute and incre-
mental fit within the reworded scale compared to the origi-
nal scale (see Table 3), but this improvement in fit was 
limited. χ2 difference tests comparing the one- and the 
two-factor model indicated that the two-factor model had a 
significantly better fit than the one-factor model in the pre-
liminary scale, Δχ2 (Δdf = 1) = 16.87, p < .001, but there was 
no substantial difference between both models in the 
reworded scale, Δχ2 (Δdf = 1) = 0.719, p = .419. This inter-
pretation did not change by applying the Satorra-Bentler χ2 
correction (used due to a violation of multivariate normal-
ity) and is also confirmed by the computed fit indices, 
including information criteria (see Table 3).

Correlational analyses for clarifying factor structure
Since the one- and the two-factor solutions yielded a similar 
fit within the reworded TEQ-D, correlational analyses were 
run to determine whether both subscales suggested by the 
two-factor model had a differential pattern of correlations 
with the external measures (using the reworded TEQ-D 
data). The magnitude of the two subscales’ associations with 
the external measures did not differ. Not one single compar-
ison was significant (p < .05) after applying the Bonferroni 

correction (see Table 4). To ensure the interpretability of 
findings, the (less conservative) corrections proposed by 
Holm (1979), Hochberg (1988) and Benjamini and Hochberg 
(1995) were additionally applied. However, none of these 
alternative methods changed the interpretation of any com-
parison. Overall, the positively worded first-factor “sub-scale” 
could not be dissociated from the negatively worded second 
factor “sub-scale” in the patterns of convergent validity. This 
indicates that the original TEQ likely measures a singular 
construct. Two factor solutions for the TEQ are therefore 
likely driven by the methodological artifact of item wording.

In rewording negation statements, but not their content, 
the psychometrics of the modified TEQ improved. For this 
reason, the reworded scale was selected for the final TEQ-D 
scale, providing a unidimensional total score. The factor 
loadings, communalities, means, standard deviations, 
item-total correlations and response probabilities of the final 
TEQ-D scale are displayed in Table 5.

Correlational analyses for testing convergent and 
discriminant validity
Convergent and discriminant associations were examined 
using the final TEQ-D scale. Results of the main Hypotheses 
(1–5, 6a–e and 7) are displayed in Table 4. The TEQ-D was 

Table 3. fit indices of the one- and two-factor model for the preliminary and 
reworded teQ-D.

Preliminary scale reworded scale

one-factor two-factor one-factor two-factor

χ2 176.95 (154.44) 160.09 
(139.61)

174.78 (155.60) 174.061 
(154.92)

df 104 103 104 103
rmsea .060 (.050) .053 (.043) .059 (.050) .059 (.051)
Cfi .838 (.857) .874 (.896) .887 (.889) .887 (.888)
tli .813 (.835) .853 (.879) .870 (.871) .868 (.869)
aiC 7393.436 7378.566 6832.017 6833.301
ΔaiC 14.870 — — 1.284
BiC 7498.172 7486.575 6936.753 6941.310
ΔBiC 11.597 — — 4.557
ss BiC 7396.801 7382.036 6835.382 6836.771
ΔssBiC 14.765 — — 1.389

Note. satorra-Bentler corrected test statistic in parentheses.

Table 4. internal consistencies of external measures, correlations between 
teQ-D scales and other measures and comparisons between correlations of 
teQ-D subscales with other measures.

teQ-D scale

pmeasure - scale α ω final sis ris

iri - eC .58 .63 .66*** .63*** .59*** >.999
iri - Pt .79 .84 .30*** .28*** .26*** >.999
iri - ft .68 .79 .43*** .38*** .41*** >.999
iri - PD .80 .82 .02 .05 −0.01 >.999
Bes - ae .64 .79 .61*** .62*** .50*** .068
Bes - Ce .78 .85 .53*** .54*** .43*** .289
eCs - total .73 .79 .53*** .52*** .45*** >.999
erQ - rea .82 .89 .13 .16 .08 >.999
erQ - sup .74 .79 −0.33*** −0.25*** −0.35*** .697
faB - HG .71 .75 .40*** .40*** .34*** >.999
neo-ffi-30 - e .75 .86 .29*** .31*** .21** .731
neo-ffi-30 - a .69 .80 .52*** .47*** .49*** >.999
neo-ffi-30 - C .79 .85 .36*** .36*** .29*** >.999
neo-ffi-30 - n .86 .91 −0.07 −0.09 −0.04 >.999
neo-ffi-30 - o .82 .86 .30*** .29*** .25*** >.999
Kse-G - PQ+ .47 .48 .22* .25*** .15 .595
Kse-G - nQ- .55 .60 .32*** .27*** .31*** >.999
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strongly positively associated with the affective empathy sub-
scales of the IRI (EC) and the BES (AE), also strongly posi-
tively with the ECS, moderately to strongly positively with 
altruism (FAB-HG) and moderately positively with social 
desirability (KSE-G), while it was not significantly positively 
associated with the ERQ. The TEQ-D did not significantly 
correlate with Neuroticism, was strongly positively associated 
with Agreeableness, while it was also moderately positively 
associated with Extraversion, Conscientiousness and Openness.

Except for the tests corresponding to the comparative 
Hypotheses 2a (p = .075) and 5c (p = .051), all tests com-
paring correlations between external measures and the final 
TEQ-D were significant, all ps < .001 (except hypothesis 5b, 
p = .002). Applying the Bonferroni correction did not pro-
duce any result leading to divergent conclusions (hypothesis 
5b: pBon= .026).

Retest analyses
Test-retest reliability. The association of the originally worded 
TEQ-D between the two assessments was r = .68, p < .001.

Measurement invariance. The originally worded TEQ-D 
one-factor baseline model had suboptimal fit to the data, 
χ2

Satorra-Bentler (104) = 174.55, p < .001, RMSEASB = .058, 
CFISB = .790. The configural model did not show an accept-
able fit either, χ2

SB (208) = 259.57, p = .009, RMSEASB = 
.050, CFISB = .830. However, both the (Satorra-Bentler cor-
rected) χ2 difference tests (ps > .819 for all three compari-
sons) as well as the differences between CFI values did not 
indicate a decrease in model fit for the weak (CFISB = .864), 
strong (CFISB =.880) and strict (CFISB = .902) invariance 
models. Therefore, it can be assumed that the originally 
worded TEQ-D showed strict invariance across the two 
measurement occasions.

Discussion

This study demonstrated that, as predicted, the fit of the 
one-factor structure as well as the internal consistency of the 
TEQ-D increased by modifying the negatively worded items 
through positively reworded alternatives. Further, rewording 
negative to positive items eliminated the superiority in fit for 
a two-factor model. While CFA could not show the 

superiority of the one-factor model after item rewording, 
correlational analyses revealed that the subscales suggested 
by the two-factor model did not show dissociable correlation 
patterns with various external measures. The idea that the 
two subscales (including only the positively and only the 
negatively scored items, respectively) capture two distinct 
constructs is not tenable. In conclusion, the TEQ-D should 
be viewed as a unidimensional scale.

The final TEQ-D showed promising convergent validity, 
while evidence for discriminant validity was mixed. Its psy-
chometric properties and internal consistency were found to 
be sufficient. Analyses of the original scale suggested satis-
factory test-retest reliability as well as strict measurement 
invariance between measurement occasions.

General discussion

The present study conducted a psychometric analysis of the 
TEQ-D. Factor analyses, at first, suggested a two-dimensionality 
of the instrument, which was not supported by comparisons in 
their associations with external measures. After item negations 
were eliminated, the final TEQ-D showed unidimensionality, 
satisfactory convergent validity and internal consistency as well 
as sound psychometric properties.

Factor structure

Studies 1 and 3 examined the factor structure of the TEQ-D 
using EFA and CFA. EFA of Study 1 suggested that the 
number of factors in the preliminary TEQ-D data was either 
one or two. CFA demonstrated that the two-factor solution 
suited the preliminary TEQ-D data better than the one-factor 
model. However, a model with one substantial factor and a 
reverse item method factor (RMF model) yielded an even 
better fit concerning most criteria.

CFA results of Chiorri (2016) comparing 15 different fac-
tor models for the TEQ seem—from a certain perspective—
quite consistent with our results: If we ignore (justified due 
to problems of interpretability) as well the models with cor-
related uniquenesses as a model with one factor and three 
method factors, the RMF model likewise showed the best fit.

Study 3 replicated the superiority of the two-factor model 
over the one-factor model using CFA for the preliminary 

Table 5. Psychometric properties of the final teQ-D.

item λ h2 M SD rit P
01 .28 .0770 3.08 0.80 .31 .62
02 .04 .0018 2.61 0.86 .06 .52
03 .70 .4857 4.44 0.68 .71 .89
04 .50 .2534 4.15 0.76 .50 .83
05 .55 .3027 4.33 0.74 .54 .87
06 .50 .2521 3.77 0.87 .52 .75
07 .31 .0961 4.26 0.82 .29 .85
08 .37 .1346 3.94 0.69 .39 .79
09 .31 .0978 3.41 0.72 .31 .68
10 .41 .1669 3.42 0.85 .39 .68
11 .30 .0872 3.61 1.09 .31 .72
12 .68 .4637 4.14 0.73 .68 .83
13 .63 .3933 3.88 0.77 .62 .78
14 .78 .6056 4.25 0.71 .76 .85
15 .39 .1489 4.44 0.84 .41 .89
16 .59 .3445 4.15 0.73 .58 .83

Notes. λ: factor loading, h2: communality, rit: part-whole corrected item-total correlation, P: response probability. negated items were reworded.
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TEQ-D data, but this superiority vanishes after eliminating 
literal negations in item wording. Correlational analyses 
using the reworded TEQ-D data clearly demonstrated that 
the factors of the two-factor model were not empirically dis-
tinguishable and are therefore indicative of a methodological 
artifact produced by item negations. The improvement in fit 
of the one-factor structure as well as the increase in internal 
consistency after rewording negated items replicated the 
results of Novak et  al. (2021).

The general issue of negated items is obviously not lim-
ited to the TEQ, as it has been demonstrated for other ques-
tionnaires before, such as the RSES (see, e.g., Tomas & 
Oliver, 1999) and the IRI (e.g., Paulus, 2009). An underlying 
mechanism may represent the potential duality of expressing 
agreement with a negated item, which does not equally 
occur for positively formulated items, as summarized by 
Moosbrugger and Kelava (2020). Other potential causes of 
biased responding to negated items are participants’ inatten-
tion as well as a higher verification difficulty of negated 
items, meaning that verifying those items require greater 
cognitive resources (Swain et  al., 2008).

Convergent and discriminant validity

The present study failed to demonstrate an association 
between the TEQ and a performance-based measure of 
interpersonal perception (in the present study: GERT-S), 
contrary to previous observations (Spreng et  al., 2009). The 
absence or weakness of associations between behavioral-based 
measures of interpersonal perception and self-reported trait 
empathy are not unusual (Hall & Schwartz, 2019). This once 
again reflects the issue of heterogeneity the empathy field 
suffers from and the fact that behavioral-based measures 
rarely correlate with self-report (e.g., Melchers et  al., 2015). 
The (final) TEQ-D was consistent with previous studies with 
positive associations with affective and cognitive empathy 
subscales of the IRI, as well as the BES and the ECS.

Moreover and in line with, e.g., Mulet et  al. (2022), the 
final TEQ-D significantly correlated with altruism. However, 
this relationship was, against theoretical expectations, not 
substantially lower than final TEQ-D’s relationship with the 
BES subscale AE as well as the ECS. This issue might be 
affected by some items’ content (e.g., 05, 13, 16), which is 
obviously not limited to a non-behavioral, emotional empathic 
response, but also includes prosocial behavior, e.g., “I enjoy 
making other people feel better” (Item 05). It might, from a 
theoretical perspective, seem questionable whether such items 
are reasonably placed within an empathy questionnaire. 
Nevertheless, it should be noted again that the TEQ was sta-
tistically developed out of existing empathy measures and 
thereby—inevitably—reflects underlying problems in the field 
(e.g., discrepancies between conceptual and operational defi-
nitions; Hall & Schwartz, 2019).

Retest analyses

The stability of empathy measured by the preliminary 
TEQ-D can be estimated as remarkably high. The present 

study is, to our knowledge, the first which analyzed the 
associations between TEQ scores over periods lasting several 
months or even up to one year. Additionally, the preliminary 
TEQ-D scale showed sufficient two-week test-retest reliabil-
ity, thereby replicating results of previous TEQ validation 
studies (e.g., Totan et  al., 2012). Moreover, the present study 
was the first to analyze measurement invariance of the TEQ 
between measurement occasions. Although results suggested 
strict invariance, these conclusions have to be treated with 
caution: First, the baseline model did not fit the data well—
which though appears not surprising since invariance was 
investigated within the preliminary scale. Secondly, the fit of 
the configural variance model was not sufficient—which 
should, however, not surprise either, since a good fit of the 
baseline model is crucial for assessing configural invariance 
(Hirschfeld & von Brachel, 2014).

Limitations and future directions

The approach of eliminating negations—regardless of its psy-
chometric benefit—inevitably implicates the elimination of 
inverse scored items, which are though important to control 
for acquiescence bias (e.g., Ray, 1983). Nevertheless, the final 
TEQ-D still includes three inverse scored items (07, 11, 
15)—so called polar opposites (e.g., Weijters & Baumgartner, 
2012), meaning that these do not require a negation for 
being reverse coded (e.g., “I become irritated when someone 
cries”; Item 11). Since the present study demonstrated that 
item negations can produce methodological artifacts, it 
seems advisable for future research to rely on polar oppo-
sites when selecting reverse coded items for the development 
of new personality questionnaires.

Another limitation of the present study is the fact that 
the reworded items were only administered in one sample. 
Future studies will need to cross-validate the unidimensional 
structure of the final TEQ-D. Finally, an issue of any so far 
published study examining the validity of the TEQ is the 
simultaneous translation into another language. Future stud-
ies need to analyze the instrument’s dimensionality and the 
impact of item (re)wording without unintended confounds 
of cultural linguistic effects.

Conclusions

A two-factor structure can be interpreted as a methodological 
artifact driven by item wording and should not challenge the 
practice of computing a total score for the TEQ(-D). Overall, 
the TEQ-D demonstrated satisfactory internal consistency, 
one-year stability, test-retest reliability as well as convergent 
and discriminant validity. We recommend that future studies 
attempt to replicate these results and test the generalizability 
of findings (e.g., across less educated samples).
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