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Abstract 
 

Purpose: Clinical empathy is highlighted as a prerequisite for medical professionalism, despite being 

variously constructed and measured, and recently there has been an influx of randomized controlled 

studies investigating undergraduate interventions. The aim of the study was to examine whether 

undergraduate empathy interventions are effective and what factors serve as potential moderators. 

Method: A systematic review was performed between 1948-2018 using database searching, citation 

tracking and hand-searching relevant journals. Key inclusion criterion was randomized controlled studies 

examining empathy intervention in medical students. Meta-analysis was performed with a random effects 

model to produce a pooled estimate of the standardized mean difference (SMD) followed by subgroup 

analyses. 
Results: The search revealed 380 studies which after applying the inclusion criteria were reduced to 16 

studies included in the meta-analysis (n=1,736). Quality assessment indicated the possibility of response 

and reporting bias. The pooled SMD was 0.68 [95% CI (0.43, 0.93)] indicating a moderately positive 

effect of developing empathy after the educational intervention compared to controls. There was no 

evidence of publication bias but heterogeneity was significantly high (I2= 88.5%). Subgroup analyses 

indicated that significant moderators for developing empathy were age, country, empathy measurement 

scope, type of empathy intervention, and rehearsal. However, moderators with limited evidence included 

gender, quality of studies and intervention characteristics. 

Conclusions: Despite the described heterogeneity and biases, undergraduate empathy educational 

interventions are effective. The findings reinforce the current literature but adds considerable rigor as we 

performed a meta-analysis. A conceptual model is proposed for educationalists to consider when 

designing undergraduate empathy interventions.  

https://orcid.org/0000-0002-7677-7989
https://orcid.org/0000-0002-7677-7989
https://orcid.org/0000-0001-8744-930X
https://orcid.org/0000-0001-8744-930X
mailto:constantinos.frangos.09@ucl.ac.uk
mailto:constantinos.frangos.09@ucl.ac.uk


P a g e | 2 

 

Introduction 
 

Clinical empathy is commonly recognized as necessary to provide effective patient care,1-3 yet there is an 

acknowledgement that physicians are often too detached and their approach to patients can be 

dispassionate, lacking empathy.4,5 There are ongoing debates about definitions of clinical empathy, 

generally incorporating one or more of the following three features: thinking (cognitive), feeling 

(affective) and acting (behavioral).6,7 Thinking and acting are most frequently cited, with just above ten 

percent of articles using all three features.6 A multidimensional approach to empathy encompasses 

cognitive, affective and behavioral features.  

Educational interventions to develop empathy are frequently implemented throughout medical 

education.1 Designs vary with most intervention studies being non-controlled pre-post comparisons.8,9 

The interventions include experiential training, didactic methods, skills training, role-playing, mixed 

methods10 as well as communication skills training with behavior-based workshops.1 In terms of 

effectiveness, evidence although limited and heterogeneous, suggests that interventions improve 

empathy.1,9,10 Limiting factors are variable samples, intervention conditions, empathy assessment and 

experimental design, which all result in a heterogeneous landscape which will now be addressed.1,9,10 

Here we discuss a conceptual framework examining possible factors that affect the development 

of empathy namely demographics,11-15 educational and intervention characteristics,10,16,17 and study 

quality.9,10 Sex has been described as a moderator of empathy in many studies, with females presenting 

generally a higher degree of empathy.18-20 Age and ethnicity also have an effect on empathy.18,19,21 White 

undergraduate medical students have scored higher empathy scores than white Asian Americans,19 while 

male black/African American students had the lowest scores of empathy, but the authors noted a 

gender/ethnicity interaction, suggesting possible ethnicity and gender biases.18 In terms of age, younger 

people (less than 30 years old or premedical students) have frequently exhibited higher empathic scores 

than older ones (over 50 years old or fourth year medical students).22 This is consistent with the 

frequently cited empathy decline during medical education.23,24  

In terms of intervention characteristics, empathy training belongs to the larger field of workplace 

learning and development16 and follows the principles of behavior modelling training.17 Such training 

commonly defines distinct behaviors (skills) to be learned, provides examples/models displaying effective 

use of those behaviors, allows opportunities to practice and feedback, and supports learners to transfer 

behaviors to practice.25,26 Within this framework, length of training and time after which the effects of an 

empathy intervention are measured, are important variables.16 A meta-analytic review suggested that 

training knowledge appeared to diminish post-training, but newly learned skills were maintained or even 

increased over time.17 Other authors have found no association of time and empathy effectiveness 

between baseline and post-test measurements.10 Compensation on the other hand is generally considered 

to affect participation because of the presence of participation bias.10 Finally, empathy studies have not 

shown a difference in empathy depending on whether there was an active control group or waiting list.10 

The ideal control group is one where outcome expectations between intervention and control group are 

equivalent. Although an arguably qualitative difference, this is not the case with a waiting list, thus 

impeding genuine causal inferences between training and outcomes.27  

Study quality examining empathy interventions varies with limitations including lack of a control 

group, non-randomized design, conducted at a single institution, lack of pre-intervention or baseline 

measurement, and measurement of attitudes rather than skills or patient outcomes.1,9,10,28 This limits the 

ability of the literature to produce clear implications for whether empathy increases with training 

intervention.  

Hence, the aim of the current study is to examine whether empathy interventions among medical 

students are effective and how do confounding factors potentially moderate this effect. A meta-analysis of 

randomized controlled studies will determine how effective empathy interventions are and how 

demographics, educational and intervention characteristics, and study quality impact this effect.  
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Methods  
 

A systematic review and meta-analysis was performed using the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines.29 Electronic database searches were conducted 

between 1 January 1948 and 31 January 2018. Inclusion criteria were randomized controlled study 

designs only, which examined empathy interventions in medical students (Figure 1A). Quality of studies 

was assessed using the Medical Education Research Study Quality Instrument (MERSQI).30 For the meta-

analysis, standardized mean differences (SMDs) were extracted. A random effects model was used to 

produce a pooled estimate of the SMDs. Statistical heterogeneity was assessed with the I2 statistic31 and 

further investigated with subgroup analysis and meta-regression. Publication bias was assessed using 

funnel plots, Eggerôs test, Beggôs test, Rosenthalôs number and the trim-and-fill method.32-36 Meta-

analysis was performed with Stata 15.0 (Stata Corp., College Station, Texas) and R 3.5.1 (R Core Team, 

Vienna, Austria). Detailed methods are described in Supplemental Digital Appendix 1. 

 

Results 
 

Study characteristics  
The initial search revealed 380 studies which after reviewing by title/abstract and applying the inclusion 

criteria were reduced to 16 studies37-52 included in the meta-analysis. The flowchart is shown in Figure 1B 

and study information for included studies is in Supplemental Digital Appendix 2 (see also Supplemental 

Appendix 3 for the whole dataset). All studies were randomized controlled trials that were published 

between 2008 and 2018 (six were published in 2017). Over 80% of studies (n=14) were performed at one 

institution37,39-46,48-52 rather than multiple (n=2).38,47 Most studies (n=5, 31.3%) were performed in the 

USA.37,40,46,47,52 The total number of participants was 1,736 (range 13-299, 876: intervention groups and 

860: controls) with a mean age of 23.6 years. Females comprised 59% of the total sample (n=705/1187). 

Most students were in their third (n=635, 36.6%) or fourth year (n=479, 27.6%) (Supplemental Digital 

Appendix 4). To account for international differences, pre-clinical students were considered years 

one/two/three; clinical students were considered years four/five. Only one study42 reported long-term 

follow-up (2 years) post publication of their original study.53 
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Figure 1. A. Eligibility criteria, search strategy and data extraction for current study. B. Flow diagram of the study. 
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Study quality 
The median MERSQI score was 13.0 [Interquartile range (IQR) 12.0-15.5] and the risk of bias graph is 

shown in Figure 2 (see Supplemental Digital Appendix 3 for the assessment of each individual study). 

Eleven studies (69%) had good response rates including over 75% of their samples.38-41,43,45-47,49,51,52 Self-

reported measures of empathy were present in 56% of studies (n=9),37,41,42,44-48,52 the rest of the studies 

assessed empathy using more objective measures (experts or standardized patients).38-40,43,49-51 The internal 

structure was not described in most studies, but their content and relationship to other variables was high. 

There is a possibility of reporting bias54 due to under-reporting of internal structure and relationships to 

other variables, and response bias due to self-reported data. Finally, most studies assessed knowledge, 

skills or behaviors but no study assessed patient outcomes (Figure 2). 

 

 
Figure 2. Risk of bias graph. Review author judgements about each risk of bias item presented as 

percentages across all included studies (all studies). Black indicates the lowest weight for that domain, 

grey a middle weight and white a higher weight. 

 

How effective are empathy interventions? 
Empathy interventions were typically assessed by multiple methods. Six studies used more than one 

method to assess empathy.38-40,43,45,51 The random-effects meta-analysis of SMDs at the study level 

produced a pooled effect of 0.68 [95% Confidence Interval (CI) (0.43, 0.93), range (-0.30, 2.77)], which 

indicates a moderately positive effect of developing empathy after an intervention compared to controls 

(Figure 3A). Moreover, there was no evidence of publication bias [funnel plot symmetry (Supplemental 

Digital Appendix 5), Eggerôs test p=0.66, Beggôs test p=0.56, Fail-safe N=1,258] but heterogeneity was 

significantly high (I2= 88.5%, p<0.01). Cumulative meta-analysis by year showed that essentially after 

the study by Singh et al.,41 the effect size remained steadily above 0.60 (Supplemental Digital Appendix 

6). Also, a sensitivity analysis indicated that omission of single studies did not change substantially the 

main effect, apart from the omission of the study by Singh et al.,41 which reduced the effect to 0.55 [95% 

CI (0.35-0.76)] (Supplemental Digital Appendix 7). 
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Figure 3. A. Forest plot of SMD for empathy development. B. Meta-analysis of all SMDs (k=25) for each 

empathy measure described (some studies have measured empathy with more than one measures). IV: 

Inverse Variance. 
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How do demographic characteristics impact on empathy interventionsô effect? 
The USA studies37,40,46,47,52 had an overall effect of 0.63 [95% CI (0.46, 0.80)] with no heterogeneity 

(I2=0.0%). Meta-analysis indicated that the SMD was significantly different between countries (p<0.01). 

When examined by continent, the largest effect was noted in Europe38,42,43,50 [SMD=0.82, 95% CI (0.58, 

1.06), I2=72.8%], with no significant difference between continents nevertheless. Age seemed to effect 

outcome (p<0.01), with students over the mean having an effect of 0.52 compared to 0.07. Sex 

distribution was not a significant moderator of the outcome (p=0.36). The journalôs impact factor had no 

significant effect on the SMD. Studies from journals with no impact factor had heterogeneity 0.3%,44,47 

possibly reflecting the use of the Jefferson Scale of Physician Empathy (JSPE) (its effect is discussed 

below) (Table 1, Supplemental Digital Appendices 8, 9 and 10). 

 

Table 1. Subgroup analyses of all categorical moderators. 
Variable k N Effect Size Heterogeneity  

  SMD (95% CI) p I2 p 

Demographics       

Country[Q(10) = 126.28, p < 0.01] 

Canada 2 109 0.11 (-0.13, 0.35) 0.38 0.0% 0.52 

France 1 299 0.96 (0.78, 1.15) <0.01 -- -- 

Germany 1 158 0.55 (0.37, 0.73) <0.01 -- -- 

Hong Kong 1 106 -0.30 (-0.69, 0.08) 0.13 -- -- 

India 1 93 2.77 (2.18, 3.36) <0.01 -- -- 

Netherlands 1 167 0.92 (0.60, 1.24) <0.01 -- -- 

New Zealand 1 83 0.07 (-0.24, 0.38) 0.65 -- -- 

South Korea 1 82 0.94 (0.62, 1.27) <0.01 -- -- 

Switzerland 1 91 0.92 (0.48, 1.35) <0.01 -- -- 

Thailand 1 89 0.47 (0.03, 0.91) 0.036 -- -- 

USA 5 459 0.63 (0.46, 0.80) <0.01 0.0% 0.53 

Continent [Q(2) = 2.97, p= 0.23] 

Asia and Oceania 5 453 0.77 (-0.05, 1.58) 0.07 95.5% <0.01 

Europe 4 714 0.82 (0.58, 1.06) <0.01 72.8% 0.01 

North America 7 668 0.51 (0.25, 0.77) <0.01 61.6% 0.02 

Age [Q(1) = 27.85, p<0.01] 

< 23.5 years old 4 357 0.07 (-0.19, 0.32) 0.60 55.6% 0.08 

Ó 23.5 years old 5 501 0.52 (0.20, 0.84) <0.01 0.0% 0.92 

Impact Factor [Q(2) = 0.06, p=0.97]  

No Impact Factor 2 159 0.66 (0.34, 0.98) <0.01 0.3% 0.32 

Low Impact Factor 5 506 0.70 (-0.12, 1.53) 0.09 95.1% <0.01 

High Impact Factor 9 1071 0.71 (0.50, 0.91) <0.01 75.9% <0.01 

Empathy Characteristics 

Cognitive Empathy 
      

Yes 16 1,736 0.68 (0.43, 0.93) <0.01 88.5% <0.01 

No -- -- -- -- -- -- 

Affective Empathy [Q(1) = 0.16, p=0.69] 

Yes 13 1,436 0.67 (0.37, 0.97) <0.01 90.4% <0.01 

No 3 300 0.75 (0.49, 1.01) <0.01 30.6% 0.24 

Behavioral Empathy [Q(1) = 0.45, p=0.50] 

Yes 12 1,321 0.73 (0.45, 1.01) <0.01 89.4% <0.01 

No 4 415 0.49 (-0.14, 1.13) 0.13 88.0% <0.01 

Multidimensional Empathy [Q(1) = 0.38, p=0.54] 

Yes 10 1,150 0.74 (0.41, 1.07) <0.01 91.0% <0.01 

No 6 586 0.57 (0.161, 0.98) <0.01 83.4% <0.01 

Empathy Measure [Q(2) = 0.98, p =0.61] 
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Variable k N Effect Size Heterogeneity  
  SMD (95% CI) p I2 p 

JSPE 4 432 0.43 (-0.16, 1.03) 0.15 88.1% <0.01 

JSPE + Other 

measure 

3 527 0.73 (0.46, 1.00) <0.01 79.8% <0.01 

Other 9 777 0.79 (0.34, 1.24) <0.01 90.9% <0.01 

Self-Report vs Objective Measure Used [Q(2) = 1.53, p = 0.47] 

Mixed 5 689 0.48 (0.14, 0.81) <0.01 90.5% <0.01 

Self-reported 9 867 0.83 (0.35, 1.30) <0.01 90.3% <0.01 

Objective 2 180 0.69 (0.26, 1.13) <0.01 50.2% 0.16 

Empathy Measure Scope [Q(1) = 5.77, p = 0.02] 

Broad 12 1,336 0.77 (0.48, 1.07) <0.01 90.3% <0.01 

Narrow 4 400 0.31 (0.08, 0.54) <0.01 22.0% 0.28 

Empathy Training Characteristics 

Type of Empathy Training [Q(3) = 11.49, p <0.01] 

Experiential 

Training 

6 870 0.53 (0.14, 0.92) <0.01 87.0% <0.0001 

Mixed 7 612 0.92 (0.46, 1.39) <0.01 91.9% <0.0001 

Didactic 1 83 0.07 (-0.24, 0.38) 0.65 -- -- 

Skills Training 2 171 0.73 (0.27, 1.19) <0.01 65.0% 0.09 

Control Type [Q(1) = 0.13, p = 0.71] 

Waiting List 4 440 0.59 (-0.003, 1.17) 0.05 90.5% <0.01 

Active 12 1,296 0.71 (0.43, 0.93) <0.01 88.8% <0.01 

Compensation [Q(1) = 0.38, p = 0.54] 

Yes 4 282 0.78 (0.43, 0.93) <0.01 0.0% 0.51 

No 12 1,454 0.66 (0.36, 0.95) <0.01 91.3% <0.01 

Use of Four Components of Training [Q(1) =0.54, p = 0.46] 

Yes 7 738 0.80 (0.43, 0.93) <0.01 91.6% <0.01 

No 9 998 0.60 (0.30, 0.90) <0.01 85.6% <0.01 

Modelling [Q(1) = 0.02, p = 0.88] 

Yes 14 1,577 0.69 (0.42, 0.97) <0.01 89.9% <0.01 

No 2 159 0.66 (0.34, 0.98) <0.01 0.3% 0.32 

Instruction  

Yes 16 1,736 0.68 (0.43, 0.93) <0.01 88.5% <0.01 

No -- -- -- -- -- -- 

Rehearsal [Q(1) = 3.24, p = 0.07] 

Yes 14 1,415 0.77 (0.51, 1.03) <0.01 87.6% <0.01 

No 2 321 0.07 (-0.64, 0.78) 0.84 88.1% 0.04 

Feedback [Q(1) = 0.24, p = 0.62] 

Yes 8 968 0.75 (0.32, 1.18) <0.01 90.2% <0.01 

No 8 768 0.62 (0.30, 0.93) <0.01 87.2% <0.01 

Abbreviations: k: number of studies; N: number of participants; SMD: standardized mean difference; CI: confidence 

Interval; P: p-value; I2: I-squared heterogeneity statistic 

 

What is the effect of year of study on empathy interventionsô outcome? 
Meta-regression was performed with the number of students per year. Only the number of year two 

students seemed to moderate the effect on empathy, with higher effects being exhibited when more year 

two students were present (p<0.01) (Supplemental Digital Appendix 10). There was no effect of the 

number of pre-clinical and clinical year students on empathy (Supplemental Digital Appendix 8). 
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Which assessment methods (scale, definition, scope) affect empathy interventionsô 

effect? 
The operating definitions for each study are presented in Supplemental Digital Appendix 11. The 

included studies reflect a general debate that empathy and similar concepts (e.g. compassion, humanism, 

communication) are linked through their definition but also educational and professional consequences. 

Examining their structure, exemplary phases and their assessment scale, the elements of empathy are 

readily recognized (one or more of them) in all studies. However, it is essential to understand how many 

studies used empathyôs different elements. The cognitive element was considered by all studies, the 

affective element by 13 studies, the behavioral element by 12 studies and multidimensional empathy 

(cognitive, affective, and behavioral) was considered by 10 studies (Table 1). When examining the effect 

by each element considered, there were no significant differences between having an element or not 

(p>0.05 for all elements, Supplemental Digital Appendix 8, Supplemental Digital Appendix 12).  

When the SMD was examined by the empathy measure used (JSPE, JSPE+other, other), there 

was no significant difference (p=0.61); nevertheless, four studies42,44,47,48 that measured empathy with 

JSPE alone had the lowest SMD=0.43 [95% CI (-0.16, 1.03)] (Supplemental Digital Figure 7). When 

performing meta-analysis of the SMDs with regards to each empathy measure (hence k=25, because a few 

studies used more than one way to measure empathy, as mentioned previously), the overall effect is 0.66 

[95% CI (0.37-0.96)] (Figure 2B), which is very close to the previously reported SMD=0.69. Cumulative 

meta-analysis by years, shows much clearer here that the overall effect doesnôt change essentially after 

Buffel du Vaure et al.38 (Supplemental Digital Appendix 13, figure panel A). Self-reported measures of 

empathy exhibit the largest effect [SMD=0.83, 95% CI (0.35, 1.30)] but are not significantly different 

from objective measures or papers that included both methods (mixed) (p=0.47) (Table 1, Supplemental 

Digital Appendix 13, figure panel B). Finally, narrow-scope empathy measures (including one item) 

exhibit a lower effect [SMD=0.31, 95% CI (0.08, 0.54)] than broad-scope measures, but they are more 

homogenous (I2=22.0%) (Table 1, Supplemental Digital Appendix 13, figure panel C).  

 

How do intervention characteristics (design, length, duration of effect, compensation) 

impact on empathy interventionsô effect? 
Type of empathy intervention was a significant moderator of the overall effect on empathy (p<0.01) 

(Table 1, Supplemental Digital Appendix 14). Didactic methods were not significant in producing an 

effect and the largest effect was exhibited by a combination of methods (mixed) [(SMD=0.92, 95% CI 

(0.46, 1.39)]; however, heterogeneity was present at 91.9%. Skill training had the second largest effect 

followed by experiential training. The type of control did not affect the outcome (p=0.71) and neither did 

compensation for participation in the educational intervention (p=0.54). The use of the four components 

of behavioral training was not a significant moderator overall, but only rehearsal seemed to produce a 

significant effect on stronger empathy development (SMDrehearsal=0.77 vs SMDno rehearsal=0.07). The 

duration of the education intervention and the months pre-post assessment were also not significant 

moderators of the effect size (p>0.05 for both). 

 

What is the impact of study quality on empathy interventionsô effect? 
Subgroup analysis was performed for each MERSQI item and differences were not statistically different 

between the options of each domain (p>0.05 for all items; Supplemental Digital Appendix 15). Meta-

regression of the sum of the MERSQI items taken as a continuous score showed that it did not affect 

significantly the effect sizes of educational interventions for empathy development (Supplemental Digital 

Appendix 10). Although single center studies frequently inflate the overall effect size, interestingly, the 

SMD for more than one institutions was larger (SMD=0.91)38,47 than the one from single-center studies 

(SMD=0.65),37,39-46,48-52 supporting that no small study effects were present.  
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Discussion 
 

To our knowledge, we have performed the first systematic review and meta-analysis of randomized 

controlled studies of clinical empathy educational interventions amongst medical students. Previously 

there has been only one meta-analysis examining empathy interventions however this included multiple 

types of participants (professionals, students, citizens, children)10 whilst other systematic reviews did not 

include meta-analysis limiting their generalisability.1,8,9,28 The current study is strengthened by including 

only randomized controlled trials,55 and an above average MERSQI median study score of 13.0, which 

was larger than a previously reported 11.3.56 

In summary, the meta-analysis shows that educational interventions had a significant moderate 

positive effect on increasing empathy, in agreement with other systematic reviews.1,8,9,28 It is important, 

however, to consider this effect within the context of measuring clinical empathy. Although a broader 

empathy measurement tool may be useful and desirable from a theoretical standpoint, they exhibit 

significant heterogeneity,57 as shown in the present meta-analysis. Narrow scope assessment tools had less 

heterogeneity but possibly underestimated the effect of empathy interventions, due to their narrow focus. 

Another aspect of assessing empathy concerns whether participants fill ed in self-reported questionnaires 

or were assessed by experts or standardized patients. In the present meta-analysis, objective vs self-

reported questionnaires effect sizes were not significant, however, self-reported instruments had a 

tendency towards higher effect sizes, possibly explained by participantsô desire to respond in such a way 

to avoid criticism. Empathy is generally considered as a positive personality trait, especially for doctors.24 

Self-reported empathy has correlated with social desirability,58 which in turn has been noted to be 

inversely associated with empathic concerns in medical students.59 However, this association has not been 

universally described60 and also simply attributing empathy changes to social desirability tendencies is not 

adequate to explain empathy decline which has been correlated with emotional intelligence or moral 

judgement competence as well.24,61 Finally, there seems to be a gender effect regarding social desirability 

bias, with female responses correlating with social desirability.62 In our study, females were 59% 

(705/1187) of the sample, which could have affected the results. 

Moving onto empathy assessment tools, the variety of measures has been described as an existing 

issue in the medical literature.6,63 The use of empathy measurement tools is also closely connected to the 

definition of empathy used. Most studies in the present review followed a multidimensional empathy 

definition, constructively aligned with the complexity of clinical empathy. The need for consistency and 

broad scope of empathy measurement tools has been noted in other fields as well.64,65 Although most tools 

are valid and are based on rigorous psychometric testing, there is debate as to how such heterogeneous 

instruments can be used in clinical care, medical student education and medical school admissions.63 Our 

results showed no superiority of any tool against another in terms of effect but heterogeneity was present 

throughout studies, hence stressing the need for a more consistent less heterogeneous instrument.  

Regarding the behavior modelling training aspects of the education interventions examined, they 

were more effective in developing empathy when rehearsal was present and where mixed training 

techniques (experiential, skilled, didactic) were used. This has been replicated in other studies as well.9,10 

It is generally expected that mixed model training techniques will increase the production of the intended 

behaviors and skills17,66 and rehearsal will enhance retention of the outcomes of the education 

interventions.67 

Next, one interesting finding here is that older age (Ó 23.5 years old) was associated with a 

stronger effect of the empathy interventions examined. Usually older ages correspond to a higher year of 

student and hence more senior year students might respond better to empathy intervention. However, 

medical studentsô admissions age is generally higher in the USA compared to other countries.68,69 Also, 

empathy decline in senior medical students is not mutually exclusive with the effect of an empathy 

intervention being larger in senior students. Hence, trying to interpret this finding, we need to consider the 

growth curve of adult intellectual development.70 The participants analyzed belong to the early adult 

group during where occupational knowledge (in our case, clinical empathy) increases until it reaches a 
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plateau at middle adult age.70 Social desirability response bias should also be considered as a possible 

confounding factor for this finding since it has been suggested to increase with age.71 Also, through the 

possibility of response shift bias, older students might be aware of empathy and its importance, therefore 

more receptive to training.  

Contextually, there was a higher effect of empathy interventions in studies from Europe followed 

by Asia/Oceania and North America. It is usual that between different countries, design, measurement 

methods, and psychometric properties of measurement scales are existent.72 These cross-cultural 

differences have also been suggested to be due to nonverbal expressions of empathy, some of which are 

culturally specific.73 

The non-significant predictors of empathy intervention effectiveness [gender, quality of studies as 

assessed by the MERSQI, journal impact factor, and intervention characteristics (length, control type, 

duration of effect, compensation)] could be attributed to the described heterogeneity between studies, 

which could cause underestimation or non-significance. The lack of establishing an effect for quality of 

studies is possibly due to the higher median MERSQI of the studies included in the meta-analysis, which 

could be a result of the inclusion criteria.  

Based on the findings of the present study, we propose a model highlighting the implications 

which is shown in Figure 4. This model suggests educationalists should design empathy interventions 

which include rehearsal, are delivered using a mixture of pedagogic techniques (experiential, didactic and 

skills training) and are aimed primarily at senior medical students towards the end of medical school. 

Moreover, empathy should be assessed objectively by experts or standardized patients, and the definition 

of empathy should be broad so that it encompasses multidimensional elements (cognitive, affective, and 

behavioral).  

 

Figure 4. Suggested model for empathy development in medical students. 
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Limitations  
This literature review included only randomized controlled trials which is both a strength and a 

weakness.55 In education, it has been argued that randomized controlled trials have confused and trivial 

results, with possibly zero practical application to the field of human affairs.74-76 Empathy is a spuriously 

difficult construct to define and hence any standardization is limited by the tools which are implemented 

to test, measure and research its properties. Additionally, blinding is not possible in education which can 

introduce a further limitation,77 while lack of long term follow up data does not provide insight into 

whether these behavioral or cognitive changes are maintained. The results of the present meta-analysis 

had increased heterogeneity addressed by using a random effects model, whilst subgroup analyses were 

not adjusted for multiple testing. Finally, the risks of design biases, response shift bias, and social 

desirability response bias were possibly present. Response biases occur when individuals offer biased 

estimates of self-assessed behavior (e.g. due to misunderstanding or social desirability) which can be 

augmented during intervention studies.78 These biases are supported by the meta-analysis performed 

which indicated that SMDs were higher with studies that used self-assessment instruments and did not 

report relationships to other variables (Table 1). Finally, most studies assessed knowledge, skills or 

behaviors but no study assessed patient outcomes (Figure 2). This limits the practical applications of these 

educational interventions for patients, but interestingly the highest SMD was noted in studies that aimed 

to assess behavioral changes (0.86) compared to knowledge development (0.56) or satisfaction and 

attitudes (0.44).  

 

Conclusion  
The results of the meta-analysis indicate that undergraduate empathy educational interventions 

significantly increase student empathy compared to controls. A range of moderating variables impacted 

on the effectiveness of empathy intervention, which included age, country, empathy measurement scope, 

type of empathy intervention and rehearsal. However, moderators with limited evidence included gender, 

quality of studies assessed by the MERSQI, journal impact factor and intervention characteristics. Based 

on the findings we propose a model highlighting the implications of the study.  

The study had limitations that stemmed from biases inherent to the design of each trial which 

possibly added up during the meta-analysis. Hence, future research should focus on eliminating design 

biases during empathy measurement or development studies. Currently, it is unclear whether these 

educational interventions should be compulsory or not in undergraduate in medical education. Although 

there is a regulatory and public need for clinical empathy,79-82 its development has also been shown to be 

a cultural trait with different weights depending on circumstances.73,83 Nevertheless, improving empathy 

should be an essential aim of undergraduate medical education,84 since empathy has been linked to 

positive outcomes6,10,85,86 and addressing empathy education may also reduce the empathy decline 

documented in medical education.24 
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Supplemental Digital Content 
 

Supplemental Digital Appendix 1. Detailed methods of the present manuscript. 
 

Study eligibility criteria  
The inclusion criteria related to study quality, language context and relevance. Only randomized controlled 

study designs were included which examined empathy interventions in medical students. Randomized 

controlled designs are often considered the highest quality of studies since they are based on the existence 

of a control group and the location to each arm in random,1 maximizing statistical power and minimizing 

selection and allocation bias.2 There was a restriction to English language papers published from 1 January 

1948 until 31 January 2018. Furthermore, papers had to provide sufficient data to produce an effect measure 

for the meta-analysis. Clinical empathy was considered as a component driven from medical students 

towards patients. It was considered as a general concept and not as its sole separated concepts (e.g. cognitive 

or affective empathy). Studies were excluded when other types of empathy were examined: empathy from 

professionals (doctors, nurses, allied healthcare professionals, etc.) towards patients, empathy from students 

not from healthcare, empathy from teachers toward students (teacher empathy), perceived empathy of 

patients from their caring professionals, and empathy among adolescents and high school students. Also 

specific types of empathy were not included, such as cross-cultural empathy, multicultural empathy, and 

empathy towards particular medical conditions from non-medical students. Other exclusion criteria were 

cross sectional studies, case studies, pre-post experimental designs, qualitative studies, reviews and non-

English studies. 

 

Search strategy and terms 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for systematic 

reviews and meta-analyses were used.3 The keywords for searching were: empathy, caring, humanism, 

cognitive, emotional, healthcare, medical students, compassion, care and randomized. Electronic database 

searches using appropriate variations of the search terms were conducted in PubMed/Medline, Scopus, 

EMBASE, Google Scholar and ERIC. Publisher databases were also searched (ScienceDirect, Springer 

Link, Wiley Online Library, Taylor & Francis Online, and Oxford Academic). The bibliographies from all 

included manuscripts and hand searching of relevant healthcare education journals were used to identify 

further references. Hand searching of healthcare education journals included the following: Academic 

Medicine, Advances in Health Sciences Education, BMC Medical Education, International Journal of 

Medical Education, Medical Education, Medical Education Online, Medical Teacher, Teaching and 

Learning in Medicine, Perspectives on Medical Education. 

 

Study selection, data extraction and quality assessment 
The resulting studies (in abstract form) were assessed against the inclusion criteria. Both authors screened 

the abstracts. A random 10% of the initial search was selected to check the reliability in applying the 

inclusion criteria. The kappa coefficient for interrater agreement regarding study selection between the two 

authors was 0.47 (moderate) and the decision on the disagreed articles was settled with a consensus meeting. 

When there was insufficient information available in the abstract, the full text was reviewed. Data extraction 

was performed by both authors. Based on the literature review and hypotheses, the extracted data from the 

selected studies were: 

 

Descriptive information  

Author, year of publication, study aim, country, sample size, mean age, gender distribution, distribution of 

students per year of study, journal name, journal Impact Factor (2017),4 and impact ratio of each article. 

Papers were divided into high-impact or low-impact journals if they were respectively higher or lower than 

the 2017 aggregate impact factor for Education, Scientific Disciplines (1.800).4 The impact ratio of each 

article was chosen to assess the relative impact of each article, since not every article will necessary reflect 
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impact which is equivalent to the impact of the journal it was published in. The impact ratio was calculated 

as the number of citations each paper received from Google Scholar divided by the years since publication 

of the article (up until March 2019).5 

 

Empathy features 

Subtypes: cognitive, affective, behavioral, or multidimensional. These subtypes of empathy are broadly 

based on available accepted definitions and comprehensive reviews.6-17  

Measure scope: narrow (assessed by one item only) or broad (assessed by multiple items or a validated 

scale). 

Self-reported vs objective measure for empathy. 

Scale characteristics: name, reliability, number of items. 

 

Empathy intervention 

Type of empathy training: experiential: instructors provide ñexperiencesò such as games and role-play; 

didactic, which refers mainly to lecture based; skills training, which includes lectures, demonstrations and 

practice; and mixed methods, which includes combinations of the above.11,14,17 

Whether there was use of behavior skills training four components (modelling, instructions, rehearsal, 

feedback).17,18 

Compensation: yes or no. 

Type of control group: waiting list, active control. 

Intervention length (hours trained). 

Months pre-post measurement. 

Effect size 

 

Quality assessment was performed with the Medical Education Research Study Quality Instrument 

(MERSQI), which has the highest interrater agreement score and correlates satisfactorily with other similar 

instruments.19 The full instrument is shown in Table 1 of the current Supplemental Digital Appendix 1. 

 

 

Statistical analysis 
Meta-analysis was performed with Stata 15.0 (Stata Corp., College Station, Texas) and R 3.4.1 (R Core 

Team, Vienna, Austria). Standardized mean differences (SMDs) were extracted from studies when 

available. The strength of association was categorized as following: small, SMD=0.2; medium, SMD=0.5; 

and large, SMD=0.8. A random effects model was used to produce a pooled estimate of the SMDs. 

Statistical heterogeneity was assessed using Cochranôs Q test and quantified with the I2 statistic,20 while 

statistical significance for heterogeneity was set as pÒ0.10. Heterogeneity was further investigated with 

subgroup analysis and meta-regression. Publication bias was assessed using funnel plots, Eggerôs test, 

Beggôs test, Rosenthalôs number and the trim and fill method.21-25  
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Table 1. MERSQI items and scoring.26 

Domain  Categories Score 

Study design Study design  

 Single group cross-sectional or single group post-test only 1 

 Single group pre-test and post-test 1.5 

 Nonrandomized, 2 group 2 

 Randomized controlled trial  3 

Sampling No of institutions studied  

 1 0.5 

 2 1 

 >2 1.5 

 Response rate, %  

 Not applicable  

 < 50 or not reported 0.5 

 50-74 1 

 Ó75 1.5 

Type of data Type of Data  

 Assessment by study participant 1 

 Objective measurement 3 

Validity of evaluation 

instrument 

Internal structure  
Not applicable  
Not reported 0 

Reported 1 

Content  
Not applicable  
Not reported 0 

Reported 1 

Relationships to other variables   
Not applicable  
Not reported 0 

Reported 1 

Data Analysis Appropriateness of analysis  

 Data analysis inappropriate for study design or type of data 0 

 Data analysis appropriate for study design and type of data 1 

 Complexity of analysis  

 Descriptive analysis only 1 

 Beyond descriptive analysis 2 

Outcomes Outcomes  

 Satisfaction, attitudes, perceptions, opinions, general facts 1 

 Knowledge, Skills 1.5 

 Behaviors 2 

 Patient/Health care outcome 3 
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Supplemental Digital Appendix 2. Table with main study characteristics for the included studies of the review.  
 

Table 1. Studies included in the review and meta-analysis. This table presents basic demographic information, characteristics of the empathy educational 

intervention, the journalôs impact and the articleôs impact ratio. All studies have medical students as participants. 
Study Country, 

N (Male 

%, Age in 

years) 

Aim Main results Educational Intervention Journal 

Impact 

Factor 

Article 

Impact 

ratio 
Name  Used four 

components of 

behavior skills 

training  

Type  Type of 

control 

group 

Intervention 

Length (hours 

trained) 

Months pre-

post 

Mascaro et 

al.1 

USA, 32 

(62.5%, 25) 

To investigate the feasibility 

of cognitively-based 

compassion training and to 

test whether it can decrease 

depression, enhance 

compassion, and improve 

daily functioning 

¶ The intervention increased compassion and 

decreased loneliness and depression  

¶ Change in compassion was associated with 

depression 

Cognitively-

Based 

Compassion 

Training 

No Experiential 

/mixed 

Waiting list 15 2.5 2.594 (high 

impact 

journal) 

4.97 

Buffel du 

Vaure et 

al.2 

France, 299 

(40.5%, Not 

Reported) 

To assess the effects of 

Balint groups on empathy  
¶ Significant difference in the Consultation and 

Relational Empathy Measure scale score at 

follow-up between the two groups  

¶ The intervention group displayed significantly 

higher Jefferson Scale of Physician Empathy 

score at follow-up than the control group 

Balint Groups No Experiential Waiting list 10.5 0.25 2.947 (high 

impact 

journal) 

6.00 

Fernando 

et al.3 

New Zealand, 

83 (54.2%, 

21.4) 

To evaluate whether a brief 

mindfulness induction 

increased compassionate 

responding to difficult 

patients 

¶ Results showed that mindfulness predicted 

greater patient ñlikingò and ñcaringò but only 

among persons lower in self-compassion 

¶ The mindfulness intervention predicted greater 

helping behavior, mainly in those with higher 

self-compassion 

Mindfulness-

Based Exercise 

No Didactic Active 2 0 3.024 (high 

impact 

journal) 

3.48 

LoSasso et 

al.4 

USA, 70 (Not 

Reported, Not 

Reported) 

To examine whether an 

intervention on proper use 

of electronic medical 

records could help improve 

medical studentsô empathic 

engagement  

¶ Faculty mean ratings on the Jefferson Scale of 

Physician Empathy were higher for the 

intervention group than the control group 

¶ Both groupsô Jefferson Scale of Physician 
Empathy mean scores increased pre-test to post-

test, but changes were not significant 

¶ Intervention groupôs post-test Jefferson Scale of 

Physician Empathy score was higher than the 

control groupôs (p>0.05) 

Training in 

Electronic 

Medical Record-

Specific 

Communication 

No Mixed Active 1 1.5 4.801 (high 

impact 

journal) 

2.40 

Singh et 

al.5 

India, 93 (Not 

Reported, Not 

Reported) 

To test emotional 

sensitization using low-

fidelity techniques to 

enhance its effectiveness 

¶ No significant difference in the pre-test Toronto 

Empathy Questionnaire score (p=0.87)  

¶ Significant difference in the post-test Toronto 

Empathy Questionnaire (p = 0.026)  

Low-Fidelity 

Simulation 

Techniques (Case 

Discussions and a 

Video Show) 

Yes Mixed Active 4.5 1 0.786 (low 

impact 

journal) 

0.00 

van Dijk et 

al.6 

Netherlands, 

167 (21.5%, 

23.5) 

To examine the effect of 

mindfulness-based stress 

reduction training on the 

mental health of medical 

students during clinical 

clerkships 

¶ The intervention group reported a small reduction 

of psychological distress and dysfunctional 

cognitions and a moderate increase of positive 

mental health, life satisfaction, and mindfulness 

skills but no significant effect on physician 

empathy  

Mindfulness-

Based Stress 

Reduction 

No Mixed Active 16 12 4.801 (high 

impact 

journal) 

6.00 

Wundrich 

et al.7 

Germany, 158 

(Not Reported, 

Not Reported) 

To examine whether 

empathy in medical students 

can be improved by specific 

training 

¶ Participants of the intervention group showed 

significantly higher levels of empathy when rated 

by standardized patients and experts than the 

control group 

¶ No significant group differences were observed in 

self-rated empathy 

Empathy Skills 

Training and 

Teaching with 

Simulated 

Patients 

Yes Mixed Active 4.5 0.75 2.450 (high 

impact 

journal) 

13.26 

Danilewitz 

et al.8 

Canada, 30 

(26.7%, Not 

Reported) 

To evaluate the feasibility 

and benefits of a peer-led 

mindfulness meditation 

program 

¶ The intervention decreased levels of stress and 

enhanced mindfulness, self-compassion and 

altruism from baseline to post-study 

¶ Changes were not significant for the wait-list 

condition 

Mindfulness 

Based Stress 

Reduction 

Program 

No Experiential Waiting list 12 2 No impact 

factor 

available 

2.74 
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Study Country, 

N (Male 

%, Age in 

years) 

Aim Main results Educational Intervention Journal 

Impact 

Factor 

Article 

Impact 

ratio 
Name  Used four 

components of 

behavior skills 

training  

Type  Type of 

control 

group 

Intervention 

Length (hours 

trained) 

Months pre-

post 

Yu et al.9 South Korea, 

82 (53.7%, 

26.1) 

To investigate the 

effectiveness of the Micro 

Expression Training Tool 

and Subtle Expression 

Training Tool to help 

improve the non-verbal 

communication skills of 

medical students 

¶ Micro Expression Training Tool pre-test scores 

were positively correlated with female gender, 

agreeableness 

¶ Subtle Expression Training Tool pre-test scores 

were negatively correlated with age and 

positively correlated with female gender 

¶ Increases in both test scores in the interventional 

group were significantly higher than in the control 

group 

Micro- and 

Subtle-

Expression 

Reading Skill 

Training 

No Skills training Active 1 0.25 2.785 (high 

impact 

journal) 

0.71 

Alexander 

et al.10 

USA, 13 (Not 

Reported, Not 

Reported) 

To investigate whether 

inner relationship focusing 

increases self-awareness 

and empathic listening in 

medical students  

¶ The intervention group showed improvement in 

all areas compared to the control group 

¶ Improvement in comfort talking to patients about 

how recurring symptoms might relate to issues in 

their lives was significant 

Inner 

Relationship 

Focusing 

Yes Mixed Active 20 5 1.603 (low 

impact 

journal) 

0.63 

Matharu et 

al.11 

USA, 129 

(29.5%, 25.2) 

To determine whether 

reading a play about obesity 

could diminish obesity 

prejudice  

¶ Significant increase in empathy for those in both 

the theatre (p = 0.007) and lecture group (p = 

0.02)  

Reading a Play 

about Obesity 

No Experiential Active 1 4 No impact 

factor 

available 

4.75 

Potash et 

al.12 

Hong Kong, 

106 (59.4%, 

21.2) 

To evaluate the impact of an 

arts-making workshop on 

medical student empathy 

¶ The level of empathy declined in both groups 

over time, but with no statistically significant 

differences between groups 

¶ For Jefferson Scale of Physician Empathy items 

relating to emotional influence on medical 

decision making, participants in the arts-making 

workshop changed more than those in the 

problem-solving workshop 

Arts-Making 

Workshop 

No Experiential Active 3 2.5 1.511 (low 

impact 

journal) 

5.41 

Chunharas 

et al.13 

Thailand, 89 

(43.8%, 23.0) 

To evaluate the satisfaction, 

perceptions of confidence 

and feeling of empathy 

toward patients using 

manikin only compared to 

additional training using 

themselves as surrogate 

patients 

¶ The intervention group reported significantly 

higher satisfaction, confidence and empathy 

Injection Skill 

Using 

Themselves as 

Surrogate 

Patients 

Yes Skills training Active 2 0 2.450 (high 

impact 

journal) 

2.88 

Daeppen et 

al.14 

Switzerland, 

91 (40.7%, 

24.7) 

To examine the 

effectiveness of 

motivational interviewing 

training among medical 

students 

¶ Students in the intervention group demonstrated 

significantly higher scores for empathy 

motivational interviewing spirit 

Motivational 

Interviewing 

Training 

Yes Experiential Active 8 0.25 2.785 (high 

impact 

journal) 

5.44 

Shapiro et 

al.15 

Canada, 79 

(38.9%, 23.0) 

To evaluate the 

effectiveness of the 

University of Torontoôs 

Therapeutic 

Communication Program at 

improving first-year 

medical studentsô 

communication skills 

¶ In terms of external rating, the intervention 

improved studentsô communication skills 

University Of 

Torontoôs 

Therapeutic 

Communication 

Program 

Yes Mixed Waiting list 16 4 1.511 (low 

impact 

journal) 

5.30 

Wiecha 

and 

Markuns16 

USA. 215 (Not 

Reported, Not 

Reported) 

To evaluate an online 

clerkship program which 

promoted student 

confidence in three areas of 

humanistic practice (cultural 

competence, empathy, and 

assessing non-adherent 

patients non-judgmentally) 

¶ Students in the online group showed a greater 

increase, from before to after, in self-reported 

ability in each of the three areas examined 

Online Clerkship Yes Experiential Active 26 1.5 1.140 (low 

impact 

journal) 

2.11 
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