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A B S T R A C T   

Objectives: Investigate whether medical students’ emotive abilities, attitudes, and cognitive empathic professional 
abilities predict empathic behavior in an Objective Structured Clinical Examination (OSCE). 
Methods: Linear and multiple regressions were used to test concurrent validity between Interpersonal Reactivity 
Index (IRI), Jefferson Scale of Physician Empathy (JSPE-S), Situational Judgement Test (SJT-expert-based score 
(SJT-ES), SJT-theory-based score (SJT-TS)) and empathic behavior in an OSCE measured by Berlin Global Rating 
(BGR) and Verona Coding Definitions for Emotion Sequences (VR-CoDES). 
Results: Highest amounts of explained variance of empathic behavior measured by VR-CoDES were found for the 
SJT-ES (R2 = 0.125) and SJT-TS (R2 = 0.131). JSPE-S (R2 = 0.11) and SJT-ES (R2 = 0.10) explained the highest 
amount of variance in empathic behavior as measured by BGR. Stepwise multiple regression improved the model 
for BGR by including SJT-ES and JSPE-S, explaining 16.2% of variance. 
Conclusions: The instrument measuring the emotive component (IRI) did not significantly predict empathic 
behavior, whereas instruments measuring moral (JSPE-S) and cognitive components (SJT) significantly predicted 
empathic behavior. However, the explained variance was small. 
Practice implications: The instrument measuring the emotive component (IRI) did not significantly predict 
empathic behavior, whereas instruments measuring moral (JSPE-S) and cognitive components (SJT) significantly 
predicted empathic behavior. However, the explained variance was small. 
In a longitudinal assessment program, triangulation of different instruments assessing empathy offers a rich 
perspective of learner’s empathic abilities. Empathy training should include the acquisition of knowledge, at-
titudes, and behavior to support learner’s empathic behaviors.   

1. Introduction 

Communication is one of the core competencies of health pro-
fessionals. Effective clinical communication improves the quality of care 
and facilitates the collection of patients’ data, understanding patients’ 
perspective, providing information, making decisions about treatments, 
and handling patients’ emotions [1]. An empathic response to patients’ 
emotions is a key element of patient-centered care [2,3]. Positive effects 

of providers’ empathic communication on patient health outcomes have 
been shown [4–10] and many catalogues of educational objectives have 
integrated emotion-handling skills, like empathy, into their guidelines 
[11–14]. 

Although the role of empathy in clinical care has been studied for 
many years, there is no consensual definition. A frequently referenced 
definition by Mercer and Reynolds [15] defines clinical empathy as a 
complex multidimensional concept and as the “ability to: (a) understand 
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the patients’ situation, perspective, and feelings (and their attached 
meanings); (b) communicate that understanding and check its accuracy; 
and (c) act on that understanding with the patient in a helpful (thera-
peutic) way” [15 p. 9]. Empathy can be conceived as a set of professional 
skills or competencies [15]. Morse et al. [16] distinguish four compo-
nents: emotive, moral, cognitive, and behavioral. Fig. 1 shows the def-
initions of the four components.According to Hemmerdinger [17], 
empathy can be measured from three different perspectives: self-rating, 
patient-rating, and observer-rating. Fig. 2 gives an overview of the 
measurement perspectives and examples of relevant assessment in-
struments. Many instruments have been developed to measure 
communication skills in an Objective Structured Clinical Examination 
(OSCE) [22], either in the form of station-specific checklists or global 
ratings [23–28], like the Berlin Global Rating (BGR) [29]. Empathic 
behavior in real clinical situations can be evaluated by direct observa-
tion or by analyzing video or audio, using coding instruments for 
sequence analysis, like the Roter Interaction Analysis System (RIAS), 
which is a more general instrument and less dedicated for the observa-
tion of emphatic interaction [30], or the Verona Coding Definitions for 
Emotional Sequences (VR-CoDES) [31]. VR-CoDES analyze how pro-
viders react on patients’ emotional cues and concerns by providing or 
reducing space to further elaborate on emotional issues. Providing space 
responses, like empathy, demonstrate an observable understanding of 
patients’ feelings and perspective [16]. VR-CoDES can be used to eval-
uate recorded students’ (empathic) responses to simulated patients’ 
emotional cues and concerns in an OSCE [32]. 

To date, Hemmerdinger’s categories for the assessment of empathy 
have not included assessment with written or video-based tests. Written 
and video-based instruments typically assess different cognitive abilities 
[33,34], which play an important role for demonstrating communica-
tive competencies [35,36]. Many of these instruments use scenarios 
with patients, including communication challenges, and ask learners to 
analyze them and provide strategies to handle the situation or to judge 
predefined options for behavior [36–39]. A specific instrument to assess 
‘non-academic’ attributes like empathy is the Situational Judgement 
Test (SJT) [40]. SJTs were initially developed for selection purposes but 
appear a feasible approach for assessing communication skills [41–43]. 
SJTs are based on the behavioral consistency theory, which implies that 
anticipated behavior can predict future behavior [44]. SJTs confront 
students with written or video-based work-related scenarios and ask 
them to evaluate different reactions within the scenarios [40]. Response 
formats vary from single-best responses to rating and ranking formats 
[45–47]. Students’ scores are typically based on expert panels [40]. SJTs 

appear effective predictors of performance in practice [42,48–50]. SJTs 
measure procedural knowledge about empathy, which can be put on a 
level with the cognitive component of empathy, according to Morse 
et al. [16]. 

To our knowledge, evidence is scarce to which extent the emotive, 
moral, and cognitive components of empathy, as shown in Fig. 1, predict 
empathic behavior in real-life situations. However, only few studies 
examined concurrent or predictive validity of knowledge or behavioral 
attitudes in clinical communication [42,51,52] or empathy [53–56]. 
Hence, we investigated concurrent validity and, more specifically, the 
question whether medical students’ (a) self-assessed emotive abilities, 
(b) attitudes towards empathy (manifestation of the moral component), 
and (c) cognitive empathic abilities predict empathic behavior in an 
OSCE. 

2. Methods 

2.1. Setting 

We conducted an experimental study at LMU Munich to develop and 
validate a SJT to assess medical students’ empathy [43] and an OSCE to 
assess communication skills in the field of general medical practice [57]. 
Medical students from all study years were invited. Eighty-seven med-
ical students completed the SJT, the OSCE, and a questionnaire. The 
questionnaire contained 77 items covering demographic data, the 
Interpersonal Reactivity Index (IRI) [18,19], the Jefferson Scale of 
Physician Empathy (JSPE-S) [20,21], self-rated communicative com-
petencies during the OSCE, and acceptance of the SJT. Participation was 
voluntary and reimbursed with 20 Euros. The study was approved by the 
Ethics Committee at LMU Medical Faculty. 

2.2. Measurement instruments 

Fig. 3 gives an overview of the instruments we used to measure 
Morse’s four components of empathy [16], according to Hemmerdingers 
measurement perspective [17]. 

Emotive component: Interpersonal Reactivity Index (IRI). 
The IRI measures self-assessed cognitive capabilities and the 

emotional reactivity of individuals [18,19]. The German version [6] 
comprises four subscales and 28 items which were answered on a 
five-point Likert-like scale from 1 (does not apply at all) to 5 (does 
completely apply). The subscales ‘Perspective Taking’ and ‘Fantasy’ cover 
cognitive aspects of empathy. The subscales ‘Empathic Concern’ and 

Fig. 1. Components of medical professional empathy according to Morse et al. (1992).  
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‘Personal Distress’ cover emotional aspects of empathy [18,19]. For the 
purpose of this study, we used the subscale ‘Empathic Concern’ (7 items, 
Cronbach’s α = .63). 

Moral component: Jefferson Scale of Physician Empathy-Student version 
(JSPE-S). 

The JSPE measures health care providers’ or students’ orientations 
and attitudes towards empathy [20,21]. In the German student version 
(JSPE-S) [58] students answered on a seven-point Likert- scale ranging 
from 1 (strong disagreement) to 7 (strong agreement) (20 items, Cronbach’s 
α = .79). 

Cognitive component: Situational Judgement Test (SJT). 
The SJT consists of 12 case vignettes showing real-life situations of 

physicians and medical students interacting with patients and relatives. 
Each vignette consists of two consecutive parts and includes (1) a video 
representing a critical incident containing patients’ or relatives’ 
emotional concern(s) and/or cue(s), (2) a standardized lead-in-question, 
and (3) five response alternatives (115 responses in total). Of these, 28 
were ‘Non-explicit – Reduce space’ (NR), 30 were ‘Explicit – Reduce 

space’ (ER), 16 were ‘Non-explicit – Provide space’ (NP), and 41 were 
‘Explicit – Provide space’ (EP) according to VR-CoDES. Students were 
asked to rate each of the responses on a slider scale from 1 (very inap-
propriate) to 100 (very appropriate). The SJT provides two scores: (1) 
Expert-based-score (SJT-ES): students’ responses were compared with 
the responses of an expert panel (max. 23 points), (2) Theory-based- 
score (SJT-TS): students received a point if they identify those 
response(s), which provided space (according to VR-CoDES) as being 
appropriate (max. 57 points). The development, validation and psy-
chometric properties of the SJT have been described elsewhere [43]. 

Behavioral component: Objective Structured Clinical Examination 
(OSCE). 

The OSCE included four stations and was based on typical patient 
consultations in general practice. To simulate a primary care setting, 
students did not rotate through a circuit of stations but stayed in one 
room (like in a consultation room), and one standardized patient after 
another entered this room and presented their problem. All student in-
teractions with standardized patients were recorded on video. The 

Fig. 2. Measurement perspectives of empathy according to Hemmerdinger et al. (2007).  

Fig. 3. Instruments used to measure the components of empathy on different perspective.  
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development, validation, and psychometric properties of the OSCE have 
been described elsewhere [57]. 

We used two instruments to analyze students’ communication skills 
in the OSCE: 

(1) Berlin Global Rating (BGR) [29] is the German version of the 
Analytic Global Rating [26] and contains four items: response to pa-
tient’s feelings and needs (empathy), degree of coherence in the inter-
view, verbal expression, and nonverbal expression. Raters used a 
five-point scale with verbal anchors for each item ranging from 1 (not 
competent) to 5 (competent). A training was conducted with four raters, 
each rating ten stations in parallel. Interrater-reliability was good for all 
raters (Spearman-Rho >. 800). Subsequently, one rater rated all videos 
from the OSCE. Inter-station reliability was good for the BGR (α = 0.87) 
and specifically for the item ‘empathy’ (α = 0.79). 

(2) Video-recorded student interactions were also analyzed using 
Verona Coding Definitions for Emotional Sequences (VR-CoDES) [31]. 
First, units of analyses were defined, and patients’ and relatives’ cues 
and concerns analyzed by independent raters. Afterwards, students’ 
responses were coded into ‘explicit’ versus ‘non-explicit’ and into ‘pro-
vide space’ versus ‘reduce space’ answers and subsequently classified 
into the individual codes in VR-CoDES. Trainings with three raters were 
conducted for each station. After parallel and independent rating of ten 
videos, consensus discussions were conducted to ensure inter-rater 
agreement. For training videos 5–10, Cohen’s kappa was good 
(explicit vs. non-explicit ϰ = 0.89; provide space vs. reduce space ϰ =
1.0; ϰ = 0.77 for the 17 different responses according to the VR-CoDES). 
Afterwards, one rater coded the remaining videos. Any ambiguous re-
sponses were discussed and coded by the researcher team. 

For each student, the number and type of responses were counted for 
each station and overall, across all station. A score for responses, which 
provide space was calculated based on all responses. As empathic re-
sponses according to the VR-CoDES (NPIm, EPAEm) were rare (only 
3.4% of all responses), we used the number of providing space responses 
for further analysis. 

2.3. Data analysis 

We used R version 3.5.1 for OS X 10.14 with statistical significance 
levels set to p < 0.05 and Shapiro-Wilk’s to test assumptions of normal 
distribution. We checked for multicollinearity using the variance influ-
ence factor (VIF < 2). After correlating our predictor and outcome 
variables (Table 1), we calculated simple linear regressions for all pre-
dictor variable (IRI subscale ‘Empathic Concern’, JSPE-S, SJT-ES, SJT- 
TS) to show the amout of change of each variable in our criterion ‘var-
iables for empathic behavior’ (VR-CoDES: provide space; BGR: 
empathy). We then calculated two multiple regression models to check 
additional explained variance in ‘VR-CoDES: provide space’ and ‘BGR: 
empathy’, compared to the initial models. Predictor variables were 
added stepwise in order of correlation with the criterion variable, 
highest correlation first. 

3. Results 

Table 2 shows the descriptive statistics for all scales. The simple 
linear regressions for each of the four predictors are reported per 

criterion variable in Table 3 (VR-CoDES: provide space) and Table 4 
(BGR: Empathy). The highest amounts of explained variance in 
empathic behavior as measured by ‘VR-CoDES: provide space’ was 
found for the SJT-ES (R2 =.125) and SJT-TS (R2 =.131), whereas self- 
rating scales (IRI subscale ‘Empathic Concern’ and JSPE-S) only 
explained minor amounts of variance. The JSPE-S (R2 =.141) explained 
the highest amount of variance in empathic behavior as measured by 
‘BGR: empathy’. All other simple linear regressions were not significant 
as expected by the previous correlation. 

The addition of predictors in a stepwise multiple regression did not 
significantly improve our prediction for empathic behavior as measured 
by ‘VR-CoDES: provide space’, leaving the SJT-TS as the single most 
fitting predictor. A stepwise multiple regression improved our simple 
model for ‘BGR: empathy’. The stepwise multiple regression model 
included the SJT-ES and JSPE-S, explaining 16.2% of variance. Addition 
of further predictors did not improve the model. 

4. Discussion and conclusion 

4.1. Discussion 

This study investigated whether instruments capturing Morse’s 
emotive, moral and cognitive components of empathy [16] could predict 
medical students’ empathic behavior in an OSCE (see Fig. 3). Our 
findings showed that the instrument measuring the emotive component 
did not significantly predict empathic behavior, whereas the instrument 
measuring the moral component significantly predicted empathic 
behavior. 

Both scores of the Situational Judgemet Test (SJT-ES and SJT-TS) 
predicted empathic behavior; however, the theory-based score (SJT- 
TS) only significantly predicted behavior measured by VR-CoDES and 
not behavior measured by the BGR. All correlation coefficients were low 
to medium. Stepwise multiple regression showed that the theory-based 
score (SJT-TS) predicted empathic behavior measured by VR-CoDES and 
that the expert-based score (SJT-ES) as well as JSPE-S predicted 
empathic behavior measured by the BGR. 

Overall, it might be questioned whether the selected instruments 
sufficiently captured the four components of empathy as defined by 
Morse [16]. Davis, who developed the IRI and its four subscales [18,19], 
defined empathy in two facets, a cognitive and an affective facet. We 
used only the subscale ‘Empathic Concern’, which did not predict 
empathic behavior measured in an OSCE setting. To our knowledge, 
validity studies of the IRI only include personality traits and 
self-reported behavior [59–61] and not empathic behavior assessed by 
observer-rating. 

Furthermore, studies revealed inconsistent evidence about correla-
tions between self-assessment or self-reflection and clinical performance 
[62–64]. However, in our study, JSPE-S, which is based on self-rating, 
correlated significantly with empathic behavior measured by BGR. 
Hojat and colleagues, who developed the JSPE, defined empathy as a 
cognitive activity and distinguished it from sympathy [20,21,65]. 
Notwithstanding the definition of empathy, the JSPE was designed to 
measure orientation and attitudes towards empathy [21]. Therefore, it 
appears appropriate for measuring the moral component of empathy, 
because the moral component according to Morse manifests in attitudes 

Table 1 
Pearson’s correlations.  

Variable  VR-CoDES Provide Space BGR- 
Empathy 

SJT-ES SJT-TS JSPE-S  

BGR-Empathy  Pearson’s r   0.601 *** —          
SJT-ES  Pearson’s r   0.379 *** 0.341 * * —        
SJT-TS  Pearson’s r   0.362 *** 0.199  0.597 * ** —      
JSPE-S  Pearson’s r   0.231 * 0.334 * * 0.347 * ** 0.135  —    
IRI-Empathy  Pearson’s r   -0.034  0.108  0.044  -0.006  0.538 * **    

* p < 0.05, ** p < 0.01, *** p < 0.001. 
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[16]. In our study, the JSPE-S predicted empathic behavior to a low to 
moderate level, and Hojat et al. reported significant correlations be-
tween the JSPE and an OSCE [66]. 

SJTs are relatively new in the field of medical education although 
extended research has been published in the field of job admission and 
selection procedures [41,44–47,50]. Our results about the low but sig-
nificant correlations between SJT results and performance-based scores 
are comparable to other publications in the field of medical education 
[42,67,68]. However, given that VR-CoDES informed the scoring of the 
SJT and part of the OSCE, it might not be surprising that the 
theory-based score of the SJT (SJT-TS) predicted that equivalent part of 
the OSCE score. However, the SJT-TS was not able to predict the OSCE 
result measured by the BGR. The expert-based score of the SJT (SJT-ES) 
was able to predict both OSCE results, the one based on VR-CoDES and 
the one based on BGR. So, what is the difference between the score based 
on theory and the score based on an expert panel? Experts apply their 
knowledge in practice by adapting their behavior to the context. 
Accordingly, experts do not simply use a theory or theoretical knowl-
edge and apply it. They also adapt their behavior to the specific patient 
and to the specific situation in accordance with their knowledge and 
experience. A score based on an expert panel might be closer to real 
clinical practice and perhaps also student behavior in an OSCE than a 
score based solely on a theoretical model. 

Nevertheless, there might be some bias in our sample. Medical stu-
dents participated voluntarily and the cohort might be a selection of 
highly motivated students or students with special interest in commu-
nication skills or even empathy. We tried to reduced the bias precau-
tionary by not mentioning the content of our study in the invitation 
email, i.e. students were invited to help us develop new assessment in-
struments for medical education. However, women were over-
represented in our sample [43] and female students achieved higher 
empathy scores than male students, which is concordant with other 
findings in the literature. Possible reasons could be sociocultural and 

social learning factors. However, there might also be evolutionary rea-
sons, like women seem to better be equipped with a larger capacity for 
social relationship, show more sensitivity to social stimuli and emotional 
cues and concerns and demonstrate more care-oriented abilities from an 
early age on [69,70]. 

Also, we used a study design with only one measurement point. 
Humphris [71] found that Objective Structured Video Examinations 
(OSVE) results predicted short-term but not long-term OSCE results. 
Therefore, it would be interesting to replicate our results in a prospec-
tive study using the JSPE-S, SJT and other scores in an OSCE and 
workplace-based assessments with a group of medical students over 
their course of study and the start of their residency to see if there are 
any long-term predictions and get a real impression of learners’ 
behavior. 

4.2. Conclusion 

We conclude that we can approximate to an understanding of 
empathy and how to measure it by combining different instruments 
covering its individual components on different measurement perspec-
tives (Fig. 3). We based our study on a definition and on instruments, 
which are well-established and validated in the field of medical educa-
tion, and we also tried to find a range of instruments for every compo-
nent of this conceptualization of empathy. Our study provides evidence 
that the components in Morses’ multidimensional model of empthy [16] 
are intercorrelated and not separate entities. Although the components 
of empathy are intercorrelated, assessment instruments measure 
different facets of empathy. Therefore, within a longitudinal assessment 
program, triangulation of assessment instruments including 
self-assessments, tests, OSCEs and workplace-assessments can provide a 
more complete picture of students’ abilities from different perspectives 
than single stand-alone course assessments [72,73]. Within a longitu-
dinal assessment program these instruments might be used in adaption 
to the learners’ level of competence and to the level of training. Based on 
our findings, we would assume that for the acquisition of empathic 
abilities, all components need to be trained and learnt. Procedural and 
conceptional knowledge, the ability to share others’ emotions and the 
willingness to approach others in an empathic way lead to better 
empathic behavior towards patients in real-life situations. 

4.3. Practice implications 

We believe that, like in an assessment program of clinical compe-
tence in general, no single instrument or assessment method can cover 
all aspects. We suggest a longitudinal assessment program with a multi- 
source collection of information about learners using different in-
struments to get a rich impression of their empathic attitudes, knowl-
edge, and behavior to predict empathic behavior as valid as possible. 
Training and assessment should address all components of empathy to 
support the acquisition of empathic abilities in learners. 
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