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Abstract Despite the increasing awareness of the relevance of empathy in patient care,

some findings suggest that medical schools may be contributing to the deterioration of

students’ empathy. Therefore, it is important to clarify the magnitude and direction of

changes in empathy during medical school. We employed a scoping review to elucidate

trends in students’ empathy changes/differences throughout medical school and examine

potential bias associated with research design. The literature published in English, Spanish,

Portuguese and French from 2009 to 2016 was searched. Two-hundred and nine potentially

relevant citations were identified. Twenty articles met the inclusion criteria. Effect sizes of

empathy scores variations were calculated to assess the practical significance of results.

Our results demonstrate that scoped studies differed considerably in their design, measures

used, sample sizes and results. Most studies (12 out of 20 studies) reported either positive

or non-statistically significant changes/differences in empathy regardless of the measure

used. The predominant trend in cross-sectional studies (ten out of 13 studies) was of

significantly higher empathy scores in later years or of similar empathy scores across years,

while most longitudinal studies presented either mixed-results or empathy declines. There

was not a generalized international trend in changes in students’ empathy throughout

medical school. Although statistically significant changes/differences were detected in 13

out of 20 studies, the calculated effect sizes were small in all but two studies, suggesting
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little practical significance. At the present moment, the literature does not offer clear

conclusions relative to changes in student empathy throughout medical school.

Keywords Empathy � Medical education � Undergraduate students � Scoping review

Introduction

Medical schools are increasingly aware of their crucial role in the development of empathy

of undergraduate medical students. However, there are concerns that student empathy may

deteriorate during undergraduate medical education (Austin et al. 2007; Hojat et al. 2004;

Newton et al. 2008; Roff 2015). The worrying signs emerged initially from a longitudinal

study in one North American medical school, which reported score declines in the Jef-

ferson Scale of Physician Empathy (JSE-S) that were concurrent with a pre-clinical to

clinical transition in the curriculum (Hojat et al. 2004). The declines were statistically

significant with a small magnitude and were independent of ‘‘demographic and perfor-

mance variables’’. The conclusions were confirmed within the same population with a

larger data series (Hojat et al. 2009). Other studies developed in the USA, the UK, Poland,

in Iran and in India reached similar conclusions (Chen et al. 2007; Kliszcz et al. 1998;

Shariat and Habibi 2013; Shashikumar et al. 2014; Todres et al. 2010). An important

limitation of these studies is that the reported declines have been grounded on self-reported

empathy measures, rather than on observational measures of student empathic behavior

(Colliver et al. 2010). Also, the reported effect sizes of changes in empathy are small,

which reinforces the doubt of whether self-report measures scores are reflected in actual

behaviors at the bedside (ibidem). These findings hurt the accountability of medical edu-

cation and therefore deserve attention. Even though findings originated from a limited

sampling of international contexts and were obtained in only few countries, the potential

detrimental effect of medical education on student empathy echoed widely in the inter-

national literature.

A recent surge of studies in multiple countries has originated findings that do not seem

to confirm the universality of empathy declines. In fact, studies with the two most widely

used instruments–the JSE-S or the Interpersonal Reactivity Index (IRI; Davis 1983)–have

revealed either a statistically significant growth in empathy or non-statistically significant

(n.s.) variations (Austin et al. 2007; Kataoka et al. 2009; Roh et al. 2010). At the present

moment, the findings concerning the changes in students’ empathy through medical are

unclear. Not only are the results divergent but there are further important confounding

variables which compromise inter-study comparisons. For example, there are ample inter-

study variations in lengths of undergraduate programs, time points of data collection and

methodologies also vary, some being cross-sectional and others longitudinal. Even though

further research is necessary to clarify whether findings about empathy development are

generalizable across countries, it is timely to conduct a more rigorous appraise of the

existing evidence.

The primary goal of this study was to appraise available international evidence and to

assess the existence of international generalizable trends concerning changes in students’

empathy during medical training as reveled by quantitative studies focusing on formal

undergraduate programs. As the intention was to synthesize the scattered evidence avail-

able, the option was to conduct a scoping review. By definition, the scoping review
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methodology is a fit for purpose reviewing technique to summarize primary literature,

whenever the aim is to conduct a relatively rapid review and the research designs and

methods of the literature are heterogeneous (Arksey and O’Malley 2005; Mays et al. 2001,

Levac et al. 2010). Scoping reviews may be developed as a stand-alone studies- as in the

present case–or as one part of an ongoing review process aiming at determining the worth

and feasibility of conducting more thorough reviews, such as full systematic reviews

(Arksey and O’Malley 2005; Levac et al. 2010; Mays et al. 2001). Even though the scoping

review methodology is not widely used in medical education, it is well established for

synthesizing heterogeneous research evidence (Pham et al. 2014). We took advantage of

the language fluency of the authors–English, Spanish, Portuguese and French–and sur-

veyed literature in multiple languages. The specific aims were: (1) to characterize the

research designs of empathy studies of undergraduate medical education; (2) to evaluate

the associations between research designs (type of study, measures, inclusion of preclin-

ical/clinical transition) and empathy outcomes; and (3) to examine eventual trends of

empathy development during medical education across countries.

Methods

The scoping review followed six-stages, as proposed by Levac et al. (2010): (1) identifying

the research question; (2) identifying relevant studies; (3) study selection; (4) charting the

data; (5) collating, summarizing and reporting results; (6) consultation.

Research question and relevant studies

The research question and a search strategy were defined in the first meeting and con-

sidered the language fluencies of the authors. Searches were conducted in: 1. PubMed with

the MeSH terms ‘empathy’ and ‘educational, medical’ for papers published in English,

Portuguese, Spanish and French, for articles published between 2009 and 2016 (previous

papers were reviewed by Pedersen (2009); 2. online engines within official journals of

medical education societies in France and Portuguese and Spanish speaking countries (see

Table 1). Reference lists were hand searched.

Table 1 List of official journals
of national education societies
consulted

Revista Mexicana de Educación Médica

Revista de Investigación en Educación Médica

Revista Brasileira de Educação Médica

Revista Fundación Educación Médica

Revista Argentina de Educación Médica

Educación Médica y Salud

Pedagogie Medicale

Revista de Educación en Ciencias de la Salud

South East Asian Journal of Medical Education

Best Evidence Medical Education

Perspectives on Medical Education

International Journal of Medical Education

Educación Médica Superior
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JSM, RMB and AFV independently reviewed all abstracts for inclusion in the review.

The inclusion criteria were: (1) participants were undergraduate medical students (UMS);

the studies were either (2) longitudinal, or (3) cross-sectional, with participants attending

two or more years of medical training. Exclusion criteria were: (1) studies aimed exclu-

sively at assessing psychometrical properties of instruments or at assessing interventions to

enhance empathy; (2) comments, editorials or related manuscripts. Full texts were

recovered and exclusions/inclusion criteria were applied once again. Disagreements

between reviewers were settled through discussion with a third party.

Charting, collating, and summarizing

The data extraction sheet was iteratively developed by JSM, RMB and AFV, summarizing

the country of origin, design and methods, and institutional context (see Table 1). MJC was

‘‘third party’’ throughout the process.

To identify moments of pre-clinical to clinical transition, the study plans were recovered

from institutional websites and analyzed by MJC and AFV. Moments corresponding to a

considerable increase in the number of hours allocated to teaching in clinical workplaces

were considered the transition moment.

Data analysis

To assess the practical significance of statistical differences, PC and AFV computed

Hedges’ g, Cohen’s dz and r2 as measures of effect size. Large and small effect sizes

Fig. 1 Flowchart of search and results
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corresponded, respectively, to g/dz higher than 0.5 and r2 higher than 0.25, g/dz lower than

0.2 and r2 lower than 0.1 (Cohen 1988).

Results

Figure 1 outlines the search results. The original search yielded 239 potentially relevant

citations. After reviewing the abstracts of all identified articles, 90 were pulled for full

review and data extraction. Twenty articles met the inclusion criteria and were included in

the analysis.

Research designs

The final selection comprised institutional programs with diverse characteristics. For

example, degree lengths varied between four years in the USA (Chen et al. 2012) and eight

years in the Dominican Republic (Silva et al. 2014). There were large variations across

studies of participants’ year of study: some studies had participants from all school years

(e.g. Kataoka et al. 2009; Toto et al. 2015), others from only one (Loureiro et al. 2011).

Sample sizes ranged from 72 (Lim et al. 2013) to 1162 participants (Loureiro et al. 2011).

In 14 studies samples were large (over 150 participants) (Bratek et al. 2015; Chen et al.

2012; Duarte et al. 2015; Esquerdaet al. 2016; Hegazi and Wilson 2013; Kataoka et al.

2009; Magalhães et al. 2011; Montilva et al. 2015; Nunes et al. 2011; Quince et al. 2011;

Toto et al. 2015; Wen et al. 2013; Youssef et al. 2014), while the remaining six had fewer

than 150 participants. There were 13 countries represented: Australia (2 studies), Brazil

(1), China (1), Dominican Republic (1), Japan (1), New Zealand (1), Portugal (4), Poland

(1), Spain (1), Trinidad and Tobago (2), the UK (1), the USA (3) and Venezuela (1) (cf.

Table 2). Of the 20 articles included in this scoping review, 14 were written in English, 4

were written in Spanish, 2 were written in Portuguese, and none in French. All studies were

questionnaire-based, using the IRI, the JSE-S, with two exceptions (Esquerda et al. 2016;

Thomazi et al. 2014). Some studies reported additional empathy measures (Handford et al.

2013; Youssef et al. 2014) such as the Empathy Quotient Questionnaire (EQ-60), the

Reading the Mind in the Eyes Test (RMET), and the Toronto Empathy Questionnaire

(TEQ).

In what concerns the methodological designs, there were 13 cross-sectional (Bratek

et al. 2015; Duarte et al. 2015; Esquerda et al. 2016; Handford et al. 2013; Hegazi and

Wilson 2013; Kataoka et al. 2009; Magalhães et al. 2011; Montilva et al. 2015; Nunes et al.

2011; Silva et al. 2014; Toto et al. 2015) and seven longitudinal studies (Chen et al. 2012;

Costa et al. 2013; Hojat et al. 2009; Lim et al. 2013; Loureiro et al. 2011; Quince et al.

2011; Thomazi et al. 2014). The samples of longitudinal studies varied in terms of number

of cohorts and years of study, from one cohort sampled in two moments in year 1 (Loureiro

et al. 2011) to four cohorts sampled annually as students progressed in the curriculum

(Quince et al. 2011). Fourteen studies comprised the pre-clinical to clinical transition

(Chen et al. 2012; Costa et al. 2013; Duarte et al. 2015; Esquerda et al. 2016; Handford

et al. 2013; Hegazi and Wilson 2013; Hojat et al. 2009; Kataoka et al. 2009; Magalhães

et al. 2011; Montilva et al. 2015; Quince et al. 2011; Thomazi et al. 2014; Toto et al. 2015;

Youssef et al. 2014). Nine studies analyzed gender specificities in empathy growth (Bratek

et al. 2015; Chen et al. 2012; Costa et al. 2013; Esquerda et al. 2016; Hegazi and Wilson

2013; Hojat et al. 2009; Lim et al. 2013; Quince et al. 2011; Silva et al. 2014).
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In terms of reported results, thirteen studies presented full descriptive statistics. Mean

empathy differences between scores were assessed with parametric or non-parametric tests

of hypothesis in all but three studies (Chen et al. 2012; Costa et al. 2013; Thomazi et al.

2014). Three studies reported multivariate analysis (Chen et al. 2012; Costa et al. 2013;

Quince et al. 2011).

Are empathy declines consistent across research designs?

As shown in Table 3, the studies differed in respect of the empathy measures and sample

sizes. In the fourteen studies using the JSE-S four reported empathy declines or statistically

significant lower empathy scores in older students (Hojat et al. 2009; Lim et al. 2013;

Nunes et al. 2011; Youssef et al. 2014), four reported non-significant score variations/

differences (Duarte et al., 2015; Hegazi and Wilson 2013; Montilva et al. 2015; Silva et al.

2014), three reported increases (Kataoka et al. 2009; Magalhães et al. 2011; Wen et al.

2013) and three presented mixed results (Chen et al. 2012; Costa et al. 2013; Loureiro et al.

2011). Studies using the IRI, on the other hand, reported either increases (Handford et al.

2013; Toto et al. 2015) or non-significant score variations/differences (Bratek et al. 2015;

Quince et al. 2011) of empathy through medical school. Six exhibited non-significant score

variations/differences (Bratek et al. 2015; Duarte et al. 2015; Hegazi and Wilson 2013;

Montilva et al. 2015; Quince et al. 2011; Silva et al. 2014) and four out of the fourteen

studies with large sample sizes (n[ 150) reported empathy increases (Kataoka et al. 2009;

Magalhães et al. 2011; Toto et al. 2015; Wen et al. 2013). Only two of these studies

presented either empathy declines (Nunes et al. 2011; Youssef et al. 2014), and other two

reported mixed results (Chen et al. 2012; Esquerda et al. 2016). Most studies with small

Table 3 Summary of results by design, measure, samples size, presence/absence of transition, and country
(number of studies with the indicated result)

Empathy increase or is
higher in older students

n.s. Empathy declines or is
lower in older students

Mixed
results

Total number
of studies

Empathy measure

JPSE-S 3 4 4 3 14

IRI 2 2 – – 4

Other 1 1 1 1 4

Sample size

\150 1 1 2 2 6

[150 4 6 2 2 14

Type of study

Longitudinal – 2 2 3 7

Cross-
section

5 5 2 1 13

Transition

With 4 5 2 3 14

Without – 1 2 1 4

Results from Handford et al. (2013) were here considered empathy increase as a statistically significant
increase was found for two out of three empathy measures. Results from Quince et al. (2011) were here
considered n.s. as a statistically significant decline was found only for males in the IRI-EC. Results from
Youssef et al. (2014) were here considered as empathy declines as a statistically significant decrease was
found for two out of three empathy measures

1306 A. Ferreira-Valente et al.

123

Author's personal copy



samples, in contrast, reported either declines (two out of six studies; Lim et al. 2013; Hojat

et al. 2009) or mixed results (two studies; Costa et al. 2013; Loureiro et al. 2011).

The predominant trend in cross-sectional studies was either of significantly higher

empathy scores in later years (five out of 13 studies; Kataoka et al. 2009; Magalhães et al.

2011; Handford et al. 2013; Toto et al. 2015; Wen et al. 2013) or similar empathy scores

across cohorts (five studies; Bratek et al. 2015; Duarte et al. 2015; Hegazi and Wilson

2013; Montilva et al. 2015; Silva et al. 2014). The two studies of Trinidad and Tobago

(Nunes et al. 2011; Youssef et al. 2014) had opposite findings (i.e. lower empathy scores in

later years), while one study reported mixed-results (Esquerda et al. 2016). Yet, evidence

from cross-sectional studies is conditioned by cohort differences in terms of participants

and sometimes in terms of formal educational experiences.

The predominant longitudinal trend (3 out of 7 studies) was of mixed-results (Chen

et al. 2012; Costa et al. 2013; Loureiro et al. 2011). There were only two studies reporting

declines in empathy scores over time (Hojat et al. 2009; Lim et al. 2013), whereas the

remaining two reported non-statistically significant variations of empathy scores over time

(Quince et al. 2011; Thomazi et al. 2014). A detailed analysis of these studies follows.

Figure 2 plots results of longitudinal studies, in reference to the transition moments

from the pre-clinical to the clinical period of medical education. The four studies com-

prising the preclinical/clinical transition did not show a coinciding sharp decline, but rather

either a small decline (Chen et al. 2012; Hojat et al. 2009), or non-statistically significant

Fig. 2 Empathy growth for longitudinal studies. Note: the transition from pre-clinical to clinical period is
taken as reference: results are presented for years before (negative values in the x-axis) and after (positive
values in the x-axis); Thomazi et al. (2014) was not included due to insufficient information
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variations (Costa et al. 2013; Quince et al. 2011) within that period. Pre-clinical studies

showed a consistent trend of small empathy growth of participants (Chen et al. 2012; Costa

et al. 2013; Loureiro et al. 2011). The study developed exclusively in the clinical period

(Lim et al. 2013) reported a marked decline in empathy dissonant from all other studies.

Are empathy declines a general trend across countries in the scoped studies?

The studies conducted in Trinidad and Tobago identified declines in student empathy

scores over time (Nunes et al. 2011), and a statistically significant lower empathy in third

year students compared to first and second year students (Youssef et al. 2014). In New

Zealand there were significant declines over time (Lim et al. 2013).

In the USA, Australia, Portugal and Spain there were contradictory results. In the USA,

declines were observed in the two longitudinal studies using the JSE-S (Chen et al. 2012;

Hojat et al. 2009). Yet, empathy scores increased slightly during pre-clinical training, and

gradually declined after. In one cross-sectional study, however, older students reported

higher empathy scores than younger ones (Toto et al. 2015). In Australia, participants’

empathic concern, perspective taking and overall empathy (IRI and EQ-60 measures) were

higher in years five and six as compared to one and two (Handford et al. 2013). However

differences between groups were n.s., as measured by RMET (Handford et al. 2013), and

by the JSE-S (Hegazi and Wilson 2013). In Portugal, studies pointed, overall, to a trend of

non-significant variations/differences (Costa et al. 2013; Duarte et al. 2015) or slight

increases of empathy scores (Loureiro et al. 2011; Magalhães et al. 2011). The study from

Spain (Esquerda et al. 2016) evidenced mixed-results, with n.s. differences having been

found in the total sample and among male students, while older female students reported

higher empathy scores than younger ones.

Non-significant score variations were reported in studies from Brazil (Thomazi et al.

2014),the Dominican Republic (Silva et al. 2014), Venezuela (Montilva et al. 2015) and

Poland (Bratek et al. 2015), and for cognitive empathy. in the UK (Quince et al. 2011). In

the latter study, there was a statistically significant, albeit extremely small, decline of male

students’ affective component of empathy.

Finally, studies from Japan and China found increases in empathy scores (Kataoka et al.

2009; Wen et al. 2013). In China, JSE-S empathy scores of fourth year were higher than

first year students. Similarly in Japan, JSE–S scores of first year UMS were the lowest,

with the exception of scores of fourth year students.

The overall picture is very heterogeneous, and includes non-significant variations/dif-

ferences, along with statistically significant positive or negative variations in empathy

scores. The calculated effect sizes were small (r2\ 0.1) for 16 studies suggesting little

practical effects. Medium and very large size effects were detected only for the studies of

Magalhães et al. (2011) and Lim et al. (2013). Overall, the predominant variations were

small and with no practical significance.

Discussion

This international scoping review suggests that there is not a generalized trend in changes

in student empathy throughout medical school. Many studies presented evidence sugges-

tive of empathy non-significant variations, others of positive variations, but a minority of

studies reported significant declines in empathy scores. In what concerns the pre-
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clinical/clinical transition, even though most longitudinal studies failed to include such

period, there was a dominant trend of small declines or of non-statistically significant

variation in empathy. This scoping review highlighted large heterogeneities in study

designs which are disadvantageous for the clarification of the research question. Globally,

the adoption of common methodological frameworks and the implementation of compa-

rable study designs in future research would be beneficial.

However our scoping review is limit to 20 self-report questionnaire-based studies,

which might limit our inferences on if self-report measures scores reflect actual variations/

differences in behaviors at the bedside (Colliver et al. 2010) and its generalizability, some

tentative conclusions on empathy change over time or differences in empathy scores

between cohorts might be drawn.

Firsly, in respect of research designs, all studies were based on questionnaires, using

predominantly the JSE-S or the IRI. However, studies varied in key aspects such as sample

sizes, type of study–cross-sectional or longitudinal–and timing of collection of measures.

Few studies described the socio-demography of participants or the curriculum in terms of

length or characterized the pre-clinical to clinical transition period. Such characterizations

would be important to answer key questions concerning empathy development, in this

case, related to the identification of influential key components in individual and institu-

tional variables (Costa et al. 2014). To facilitate inter-study comparison, we suggest that

future studies should report the following elements: socio-demographic characteristics of

participants (e.g. age, sex and socio-economic status), year of study, characterization of the

curriculum and measurement moments (with reference to the preclinical/clinical transi-

tion), descriptive statistics for empathy scores for each cohort and group by gender,

(non)parametric tests of hypothesis (including effect sizes), and, for longitudinal studies,

correlation coefficients between measures. Such characterization would facilitate the

possibility of replication of longitudinal research designs across different institutions.

Secondly, this scoping review did not confirm the existence of a general international

trend of a declines in student empathy during medical school, which has been assumed in

previous studies (e.g. Hojat et al. 2002, 2004; Shariat and Habibi 2013; Stansfield et al.

2015). The studies in our final selection reported variations in empathy covering the whole

spectrum–negative, positive and non-statistically significant change–regardless of the

instrument applied, sample sizes or type of study. Identical findings apply to the pre-

clinical/clinical transition. For example, there was an apparent negative effect in two

studies conducted in the USA (Chen et al. 2012; Hojat et al. 2009), but non-statistically

significant changes in Portugal (Costa et al. 2013) and in the UK (Quince et al. 2011).

The initial years in medical school seemed to be beneficial for empathy growth, which

might be influenced by a ubiquitous presence of courses related to physician-patient

interactions. For example, a study specifically mentioned that the growth was related to the

attendance of a Medical Psychology course (Loureiro et al. 2011). Because the studies

mostly use a scale that captures the cognitive components of attitudes towards empathy, it

is unclear how the other dimensions and empathy might change. In contrast, three out of

five longitudinal studies covering the clinical period evidenced a decline in empathy across

time, with one study reporting a large effect size (Lim et al. 2013) suggestive of practical

significance. The authors attributed the decline to the ‘‘the addition of clinical responsi-

bility, higher patient contact and the implementation of diagnostic skills and management

decisions are the major differences’’ (Lim et al. 2013, p. 949). This study does not exclude

the possibility that cognitive component increases during the early years might be tran-

sient, eventually reach a plateau, and then decline later on in clerkships and beyond.
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This review confirmed the existence of statistically significant differences between

empathy measures, between cohorts and between assessment moments in the same study.

However, the effect sizes were small for all but two studies (Lim et al. 2013; Magalhães

et al. 2011). As a result, the practical significance of these differences is difficult to

ascertain. Interestingly, none of the reviewed studies aimed at providing a fine grained

view for the causality of empathy variations, but rather explored the timings-‘‘when’’–of

empathy changes. We would argue that empathy research should increasingly focus on the

causes–‘‘why’’–that underpin such changes. In this regard, it is imperative to that studies’

consider the learning contexts, including the structure of curricula—in particular the

presence and timing of courses related to physician-patient relationship–but also the real

experience of the student–in particular how empathy is learned through supervised student-

patient contact. The analysis of such variables could clarify inconsistencies in findings, as

noticed by Hojat et al. (2009).

Thirdly, the present study could not draw conclusions about regional discrepancies in

empathy variations. In effect, despite targeting literature in 4 languages, the pooled studies

were restricted to 20 self-report questionnaire-based studies, which are not representative

of the world cultures. Within these studies, those conducted in countries in the USA, the

UK, Australia, New Zealand and Trinidad and Tobago revealed either decreases (Chen

et al. 2012; Hojat et al. 2009; Lim et al. 2013; Nunes et al. 2011; Youssef et al. 2014) or

n.s. (Handford et al. 2013; Hegazi and Wilson 2013; Quince et al. 2011) changes in

empathy. On the contrary, the trends in studies conducted in China and Japan, were of

empathy increases throughout medical school (Kataoka et al. 2009; Wen et al. 2013), while

in South European and Latin South American countries, as well as Poland, present a trend

of no variations or increase in empathy during medical school (Bravek et al. 2015; Costa

et al. 2013; Duarte et al. 2015; Esquerda et al. 2016; Loureiro et al. 2011; Magalhães et al.

2011; Montilva et al. 2015; Silva et al. 2014; Thomazi et al. 2014).

The study’s limitations include the non-systematic nature of scoping reviews, and the

lack of an analysis of the quality of the research reports (Schwellnus and Carnahan 2014).

Also, this scoping review addresses exclusively patterns of empathy development revealed

by self-report questionnaires, which may not be the best proxies of patient’s perceptions of

students’ empathy and of students’ actual behavior when interacting with patients. Fur-

thermore, we acknowledge the existence of empathy studies published in journals missed

out by this study’s inclusion criteria–for example, studies published in other languages.

Nevertheless we consider that the option of screening literature in four idioms is a strong

point of this study. Further positive aspects, were that decisions about literature selection

involved three reviewers and that a scoping review methodology was carefully put in place.

The adoption of a scoping review methodology was effective in terms of summarizing the

research findings, identifying limitations in studies’ methodologies and findings and pro-

vided a more rigorous vision of the international stat of the art.

Conclusions

Our findings, from different countries and institutions, questions the prevailing view that

empathy declines occurs during medical school and is a generalizable trend across different

countries. It represents a unique contribution which considers literature usually not con-

sidered in previous reviews. However, firm conclusions are dogged by uncertainty over the

impact of culture and context, study design and measures, as well as practical significance
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of measured change. To overcome the inherent limitation of scoping reviews, a systematic

review with meta-analysis examining the practical significance of previous findings would

to enable more definitive conclusions on the existence or absence of a consistent trend in

empathy growth thorough out medical education. Such a review is warrant is the near

future. As directions for future research, our study highlight the importance of a common

framework.
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