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Abstract
Background  Empathy can lead to a better patient-professional relationship, and this skill that can be learned and 
trained, and the university is the ideal place to start this training. The aim of this systematic review is to assess whether 
training and education interventions have an impact on increasing empathy in health students.

Methods  The acronym PICOS was used to formulate the research question. A high-sensitivity search was made 
combining indexed terms, entry terms, and Boolean OR/AND in 9 databases, including grey literature and manual 
search of retrieved articles. Two researchers selected the studies based on previously established eligibility criteria. The 
risk of bias was verified using the RoB2 tool and a meta-analysis was performed using RevMan 5.4.

Results  The analysis included 30 studies in the qualitative synthesis and 20 studies that presented adequate data for 
the meta-analysis. An overall moderate effect on participants’ empathy was found after the intervention (standardized 
mean difference 0.45, 95% CI 0.25 to 0.65). However, heterogeneity was high (I2 = 79%). More than half of the studies 
were considered at high risk of bias. The results suggests that interventions can be effective in increasing empathy.

Conclusion  This topic has been in the spotlight in the area of health education in recent years. And more quality 
studies will be needed, as well as long-term evaluation of interventions to ensure the durability of empathy 
enhancement.

Clinical trial number  Not applicable.
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Background
Empathy is a wide concept and plays an important role 
to all human connections every single day. The term that 
generated the word empathy in English is “Einfühlung”, a 
German word that appeared for the first time in the 19th 
century, more precisely in 1873, in Robert Vischer’s doc-
toral thesis. Empathy’s meaning has continually changed 
since the beginning of the 19th century. For psycholo-
gists, empathy is our ability to identify how someone else 
is feeling and respond to their feelings by understanding 
their emotions [1]. However, for philosophers’ empathy 
can be a response on how we can understand other peo-
ple’s way of thinking [2] and more recently, according to 
phenomenologists empathy is the “other understanding”; 
they often mix the term empathy with other terms like 
“other-experience” and “other-perception” [3].

Empathy can also be described as a concept in between 
the cognitive and the affective domain. The cognitive 
domain stands for the ability of understanding someone’s 
feelings and still view from the outside of the other per-
son’s perspective. The affective domain means that you 
understand and have the same feelings as the other per-
son” [4, 5]. The American Medical Colleges Association 
once stated that medical schools should educate altruistic 
physicians on being compassionate and empathetic [6]. 
From the patient’s point of view, they tend to consider 
empathy a basic skill that can increase therapeutic rela-
tionship and treatment quality [7]. Frequently the terms 
empathy and sympathy are mixed, but in a patient-treat-
ment situation they should be discerned. Empathy tends 
to emphasize the importance of sharing our understand-
ing with a patient while sympathy emphasizes sharing 
our emotions. In this case, sympathy could even interfere 
with a patient’s diagnosis and treatment [8]. On the other 
hand, empathy should have no limits as it can always be 
advantageous in-patient care [9]. Clinical empathy can 
lead to a better patient-healthcare staff relationship [10] 
and is the center of humanistic healthcare [11] Empathy 
can be a learned skill [12]; that’s why medical or health-
care schools can be the suitable place to start preparing 
students skills in empathy [13]. For Costa-Drolon et al. 
[14], medical students are already a little troubled by all 
the theory regarding the concept of the term empathy. 
Empathy in a physicians should be seen as the seeking 
result not just a process [14].

On the other hand, several studies report that empathy 
levels decline as healthcare students’ progress through 
their training [15]. Recently Tariq et al. [16] declared 
that with formal activities throughout all clinical years 
we might help promote empathy in medical students. 
Several studies have already tried to fill in those gaps 
and reduce the decline of empathy. Education and train-
ing interventions can help to enhance empathy among 
healthcare staff mainly through undergraduate studies.

Several systematic reviews of enhancing empathy inter-
ventions have already been conducted, each one of them 
with different populations and methodologies. One of 
the first systematic reviews, Kelm et al. [17] focused on 
empathy changes for medical students, residents, fellows 
and physicians. Even though this systematic review sup-
ports the idea that interventions can increase empathy 
among medical students and physicians, most of the 64 
included studies had a deficient research design, insuf-
ficient intervention information and scarce long-term 
evaluation. The systematic review made by Patel et al. 
[18] selected both randomized and observational stud-
ies and concluded that 75% of the studies verified that the 
tested curricula enhanced physicians’ empathy or com-
passion. They also pointed out the following behaviours 
that have a direct influence on improving the patient 
perception of empathy: sitting vs. standing while with a 
patient, detecting patient non-verbal cues, recognizing, 
and responding to signs of compassion, eye contact and 
verbal support. In 2020, Fragkos et al. [19] and Winter et 
al. [20] published systematic reviews that aimed to verify 
the effect of empathy-enhancing interventions in health 
education for healthcare students and professionals. They 
conclude that empathy interventions could be effective 
at promoting and maintaining empathy and that medical 
education is still under development.

Even though these previous systematic reviews con-
firmed empathy’s increase through education and train-
ing interventions [17–20] this subject requires additional 
investigation and a more rigorous methodology. For this 
reason, the present study aims to evaluate the role of 
education and training for promoting empathy among 
healthcare students.

Methods
This systematic review was developed in accordance 
with the Cochrane Handbook for Systematic Reviews of 
Interventions [21]. The search strategy and the defini-
tion of all entry and indexed terms were defined after the 
formulation of the research question PICOS (population, 
intervention, comparison, outcome and type of study), as 
described in Table 1 in supplement.

A preliminary search was conducted to verify the valid-
ity of the proposed subject. It was accomplished through 
PubMed and Cochrane, aiming to identify any previous 
existing systematic reviews. For this preliminary search, 
the following keywords were used: empathy, healthcare 
students, education and training. We also searched for 
potentially new relevant studies to guarantee there were 
enough new randomised controlled trials for conduct-
ing this systematic review. Additionally, we searched the 
Prospero registration platform to make sure there were 
no ongoing protocols with similar aims. These results 
justify the execution of the present study that may 
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contribute and provide supplementary information about 
the importance of training and education interventions 
to increase healthcare students’ empathy.

This protocol was elaborated following the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) guidelines’ latest version [22]. This sys-
tematic review protocol was registered with PROSPERO 
International prospective register of Systematic Reviews 
- (​h​t​t​p​​:​/​/​​w​w​w​.​​c​r​​d​.​y​​o​r​k​​.​a​c​.​​u​k​​/​P​R​O​S​P​E​R​O​/ - under the 
number CRD42023393608.

The PICOS acronym (Population, Intervention, Com-
parison, Outcome and Study type) was used to formulate 
the clinical question: Is there a difference in enhancing 
empathy (O) among healthcare students (P) from educa-
tion and training intervention (I) over standard educa-
tion (C) in randomised controlled trials (S)?

Our PICOS question was adopted as guidance to our 
research strategy, more details in supplement, Table  2 
and 3. First, all indexed terms that could be used for an 
exhaustive search were verified, MeSH terms (Medical 
Subject Headings) - PubMed; DeCS terms – BVS; Entree 
terms – Embase. The final search strategy used a combi-
nation of all indexed terms and entry terms (synonyms). 
Boolean operators OR/AND were used to combine all 
indexed terms (MeSH, DeCS and Entree) and entry 
terms.

The exhaustive literature search was conducted 
throughout several electronic databases (PubMed, 
Cochrane Library, PsycINFO, EBSCO, Embase, Sco-
pus, Web of Science, Science Direct and BVS), as well 
as a manual search through Google Scholar, OATD and 
a final search by hand-searching references of retrieved 
papers that could respond to our PICOS question. The 
full search strategy is available in Supplementary file, 
Tables 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14.

Only randomised controlled trials were selected, other 
kinds of studies were excluded. Systematic reviews with 
or without metanalysis were consulted for scientific con-
cepts and methodological analysis, but they were not 
included in this study. All retrieved studies through this 
search strategy were stored using Mendeley Reference 
Manager, duplicates were removed, and all studies left 
were distributed to two investigators for studies selection.

Data extraction was executed by the two research-
ers independently (CTS and RTA) and there were no 
disagreements between them, so there was no need of 
consulting the third examiner (CR) for consensus. Stud-
ies that were excluded after eligibility were recorded in a 
‘excluded studies’ table.

To evaluate de agreement between the authors, 10% 
of the publications was randomly chosen. They were 
compared to obtain the intra and inter-examiner Cohen 
Kappa’s coefficient. The PRISMA [22] flow diagram was 
used to record all process (screening and selection) and 

selected studies were fully read for data extraction. Infor-
mation collected included author, year of publication, 
country of origin, number of participants, degree type, 
Intervention type, duration of intervention, outcome 
assessor, outcome measure, outcome assessment time 
and effect of intervention on empathy levels between 
groups (immediate post-test).

The risk of bias was assessed, for each included study, 
using the Cochrane Collaboration’s tool through the 
Cochrane risk-of-bias tool for randomized trials (RoB2). 
The RoB 2 evaluates five domains related to possible 
study biases [23].Each item was scored as low, some con-
cerns or high risk of bias and evidence from the study 
were used to justify each score given and an overall risk 
of bias assessment of all included studies will be pre-
sented [23].

Quantitative data was collected and documented in 
an excel spreadsheet, eligibility criteria can be found in 
supplement, Table  15. To be included in the quantita-
tive synthesis studies had to provide Mean and Standard 
Deviation from post-test from both intervention and 
control group. Results of post-test at follow-up were not 
considered as not all studies presented this data. Only 
studies with one intervention group and one control 
group were included.

Missing or unclear data for quantitative synthesis was 
requested by email directly to the corresponding author 
of the study.

After all data extraction, two subgroup analyses were 
conducted:

(1).	 Degree of study: students from different degrees 
were analysed separately.

(2).	  Outcome measure: different outcome measures 
were analysed separately (self and observer).

Data was inserted in the Software Rev.Man 5.4 (Review 
Manager 5.4) for the calculations and graphical presenta-
tion of the results through the forest Plots [24].

The random-effects model was used, since this model 
is the most recommended. As the studies under analysis 
form a random sample of a hypothetical population of 
studies. However, although the effects of the studies are 
not considered equal, they are related through a prob-
ability distribution, which is generally assumed to be nor-
mal [25].

Results
The literature search was performed from January 
22nd2023 to March 28th2023 and retrieved 3701 records 
(3585 from databases and 116 from complementary 
searches). All 3701 records retrieved were stored using 
Mendeley Reference Manager, after removing duplicates, 
two researchers (CTS and RTA) proceeded verifying 

http://www.crd.york.ac.uk/PROSPERO/
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title/abstract and when needed the study was fully read, 
38 studies were excluded as they were not fully retrieved, 
finally 168 studies were retrieved for eligibility. Among 
which, 30 studies were included in the qualitative synthe-
sis. Figure 1 provides an overview of the selection process 
(PRISMA Flow Diagram). Characteristics of included 
studies are described in Figs.  2, 3 and 4. The list of all 

excluded studies and reason for exclusion described in 
Tables 16 and 17 in supplement.

To verify the inter and intra-examiner’s reliability, 10% 
of the publications were randomly chosen. They were 
compared to obtain intra and inter-examiner Cohen Kap-
pa’s coefficient, assessed through the IBM-SPSS Statistics 
(version 27). Tables  18 and 19 on supplemental materi-
als show more details of each step verified and results. 

Fig. 2  Characteristics of all included studies

 

Fig. 1  PRISMA 2020 flow diagram selection process of included searches from databases and other sources
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Values of Kappa above 0.9 are considered as an almost 
perfect level of agreement and have 82–100% of reliable 
data [26].

A total of 30 randomised controlled trials were anal-
ysed with a total number of 3486 healthcare students. It 
is not possible to know exactly how many female students 
were and how many were male students as three stud-
ies did not mention this data [27–29]. All included stud-
ies were conducted with healthcare students from four 
different degree types (three with pharmacy students 

[30–32], thirteen with medical students [27–29, 33–42], 
thirteen with nursing students [43–54] and nursing/mid-
wifery [55]. There was no randomised controlled trial 
with dentistry students.

The studies were conducted in fifteen different coun-
tries, eleven studies came from Asia (four from China 
[42, 52, 53, 56], two from Turkey [43, 47], one from Thai-
land [36], one from India [37], two from Iran [49, 51] and 
one from Malaysia [57] ), ten studies from North Amer-
ica (nine from the USA [29–31, 35, 38, 39, 41, 44, 50] and 

Fig. 4  Characteristics of all included studies. Source: The authors 

 

Fig. 3  Characteristics of all included studies. Source: The authors
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one from Canada [28]), seven studies from Europe (two 
from Spain [45, 46], two from France [33, 34], one from 
Germany [27], one in Italy [48] and one in the United 
Kingdom [54]), one study from Australia/Oceania (New 
Zealand) [40] and one study from Africa(Ghana) [55]. 
Study publication dates ranged from 1987 to 2023, eigh-
teen studies were published in the last five years [32, 33, 
37, 39, 42–49, 51–56].

Studies sample size ranged from 21 to 362 participat-
ing students, fourteen studies had more than 100 par-
ticipants [27, 28, 32–35, 42, 43, 46, 48, 52–55], thirteen 
studies had between 50 and 100 participants [29, 35, 36, 
38, 40, 41, 44, 45, 47, 49–51, 56] and only three studies 
had less than 50 participants [30, 31, 39].

Studies were conducted with healthcare students 
through different types of interventions such as: com-
munications/empathy skills training [27–29, 37, 38, 44, 
46, 49, 55]; mindfulness training [41, 43]; narrative/lit-
erature intervention [30, 33, 53, 56]; simulation inter-
vention [32, 35, 45, 50, 52]; role play technique [31, 36, 
51]; transformative learning theory [47]; patient-experi-
ence training [48]; video or digital intervention [39, 52]; 
empathy intervention/innovation [40, 42] and Balint 
groups [30, 31].

The Cochrane risk-of-bias tool for randomized trials 
(RoB2) was used to assess the risk of bias [17]. The RoB2 

evaluates five domains related to possible study biases 
(randomisation process, deviation from the intended 
intervention, missing outcome data, measurement of the 
outcome and selection of the reported results).

Each study was evaluated for each of these domains 
and scored as low, some concerns or high risk of bias and 
evidence from the study was used to justify each score 
given. The overall risk of bias can be found at Fig. 5.

Studies were considered at low risk of bias if all 
domains were judged as been at low risk, some concerns 
if a few domains are judged as some concern and high 
risk of bias if at least one outcome domain was judged at 
high risk or multiple domains judged to be of some con-
cern [17]. Among 30 studies, eighteen were considered 
high risk of bias [24–26, 28, 32, 33, 38, 40, 42–46, 48, 50, 
52], eleven were considered with some concerns [27, 31, 
34–37, 39, 47, 49, 51, 53] and one was considered as low 
risk of bias [29]. See supplement Tables 20, 21, 22, 23, 24, 
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 
41, 42, 43, 44, 45, 46, 47, 48 and 49 for Risk of Bias of all 
included studies and support for judgement.

Meta-analysis results
Of the 30 studies included in this systematic review, 10 
studies were excluded from the meta-analysis. Seven of 
them were excluded after the primary analysis, as they 

Fig. 5  Overall Risk of bias assessment the RoB2 tool
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did not provide adequate data (Mean and SD) from which 
to calculate the Standardized mean difference (SMD). 
Two of those studies provided only percentage data [33, 
36], two studies provided only median information [39, 
44] and three studies did not provide any data [24, 38, 
41]. Missing or unclear data for the meta-analysis was 
requested by email directly to all corresponding authors. 
Only two authors [33, 41] returned our emails and could 
not provide the requested data.

The other 3 studies [30, 35, 50] were excluded since 
they had two intervention groups and one control group, 
considering that an inclusion criteria for the meta-analy-
sis was only studies with one intervention and one con-
trol group. At the end 20 studies were included in the 
meta-analysis.

The primary analysis presents the results of the meta-
analysis for all included studies concerning healthcare 
students (Fig. 6). The figure shows: the forest plot, the sta-
tistical measures of the studies (mean, standard deviation 
and n for intervention and control groups), study weight, 
standard mean difference, the respective 95% confidence 
interval, as well as the results of the test Cochran’s Q, the 
value of the I2 statistics. One study [37] was not included 
in this overall meta-analysis as it provided only observer 
assessor data (through JSPPPE) and all the other stud-
ies were self-assessor (through JSE). One study [43] was 
included separately as centre 1 and centre 2 as the data 
provided by the authors already separated both centres.

Analysing the results presented (Fig.  6), regarding the 
95% confidence interval associated with the difference 
in means, the studies: Alhassan, 2019; Bas-Sarmiento et 
al., 2019; Bunn and Terpstra, 2009; Collins et al., 2017; 
D’Souza et al., 2020; Lee and Teh, 2020 and LoSasso et al., 
2017 contain the value zero, so it can be inferred that the 

differences between the experimental group and the con-
trol group are not statistically significant. On the other 
hand, it is observed that the studies: Bas-Sarmiento et al., 
2019 (center2); Lee and Teh, 2020 and Wolf et al., 1987, 
present a treatment effect that favours the control group, 
because they are to the left of the vertical line, whilst the 
other studies favours the experimental group.

The forest plot shows a total of 1122 participants on 
the intervention group and 1037 participants on the con-
trol group and an overall moderate effect on participants 
empathy postintervention favouring the experimental 
group (SMD 0.45, 95% CI 0.25 to 0.65). This influence is 
statistically significant which is further confirmed by the 
statistic Z = 4.43 with p < 0.001.

As for heterogeneity, Cochran’s Q (p < 0.001) and 
I2 = 79% are observed, suggesting a high heterogeneity.

Sensitivity analysis
Due to the high heterogeneity (I2 = 79%), it was decided 
to explore this heterogeneity by conducting a sensitiv-
ity analysis. The sensitivity analyses were managed by 
assessing the risk of bias of each study. The studies that 
were judged as high risk of bias were excluded from this 
new forest plot (Fig. 7).

The new forest plot (Fig.  7) shows a total of 484 par-
ticipants on the intervention group and 489 participants 
on the control group and an overall moderate effect on 
participants empathy postintervention favoring the 
experimental group (SMD 0.45, 95% CI 0.20 to 0.70). This 
influence is statistically significant which is further con-
firmed by the statistic Z = 3.52 with p < 0.001 and I2 = 69% 
remained considerable, although the intensity decreased.

Fig. 6  Meta-analysis results for all healthcare students
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Participant population subgroup analysis
The overall Effect (Fig.  8) on participants empathy pos-
tintervention favours the experimental group (stan-
dardized mean difference 0.45, 95% CI 0.25 to 0.65). 

This influence is statistically significant. However, due 
to the high heterogeneity (I2 = 79%), It was decided to 
explore de heterogeneity by conducting a subgroup 
meta-analysis31 and try to examine potential sources of 

Fig. 8   Meta-analysis subgroup results participant population

 

Fig. 7  Meta-analysis results for all healthcare students without high-risk of bias studies
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heterogeneity in our overall meta-analysis, and, if pos-
sible, to identify where heterogeneity came from. First, 
analysing the results of test for subgroup differences, it 
shows that the subgroups appear to have different effects 
(p = 0.05).

The subgroup medical students shows a total of 391 
participants on the intervention group and 333 partici-
pants on the control group and a not statistically signifi-
cant effect on participants empathy postintervention 
(SMD 0.11, 95% CI -0.25 to 0.46), I2 = 80%, suggesting a 
high heterogeneity between studies.

The subgroup pharmacy students shows a total of 83 
participants on the intervention group and 98 partici-
pants on the control group and a not statistically signifi-
cant effect on participants empathy postintervention 
(SMD 0.30, 95% CI -0.25 to 0.84), I2 = 60%, suggesting 
a moderate heterogeneity between studies from this 
subgroup.

The subgroup nursing students shows a total of 648 
participants on the intervention group and 606 par-
ticipants on the control group and moderate effect on 
participants empathy postintervention favouring the 
experimental group (SMD 0.63, 95% CI 0.39 to 0.87), 
I2 = 76%, suggesting a high heterogeneity between studies 
from this subgroup.

The medical students and the nursing students sub-
groups have a high heterogeneity (respectively 80% 
and 76%) and the pharmacy students subgroup a mod-
erate heterogeneity (60%), which can imply that the 

heterogeneity might not only depend on the degree being 
analysed (because subgroups have different effects) but 
also another aspect within those subgroups, mainly for 
medical and nursing students.

This heterogeneity can be due to clinical or method-
ological differences and different kinds of interventions 
used by these studies, but to be sure we would have to 
make new subgroups from each subgroup.

Outcome assessor analysis – self-assessed
Figure 6 shows a total of 1001 participants on the inter-
vention group and 944 participants on the control group 
and an overall moderate effect on participants empathy 
postintervention favouring the experimental group (SMD 
0.45, 95% CI 0.29 to 0.60). This influence is statistically 
significant which is further confirmed by the statistic 
with p < 0.001.

As for heterogeneity, Cochran’s Q (p < 0.001) 
and I2 = 69% are observed, suggesting a moderate 
heterogeneity.

When analysing the results of test for subgroup differ-
ences, it shows that the subgroups appears to have simi-
lar effects (p = 0.14), Fig. 9.

The subgroup JSE-S version shows a total of 326 partic-
ipants on the intervention group and 264 participants on 
the control group and a statistically significant effect on 
participants empathy postintervention (SMD 0.31, 95% 
CI 0.14 to 0.47), I2 = 0%, suggesting a low heterogeneity 
between studies.

Fig. 9   Meta-analysis Subgroup results self-assessed
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The JSE-HPS version shows a total of 675 participants 
on the intervention group and 680 participants on the 
control group and a statistically significant effect on par-
ticipants empathy postintervention (SMD 0.50, 95% CI 
-0.30 to 0.71), I2 = 69%, suggesting a substantial heteroge-
neity between studies from this subgroup.

We can conclude that the heterogeneity is not due to 
the kind of instrument (JSE-S version or HPS-version) 
but to another source within the studies of the JSE-HPS 
subgroup.

Outcome assessor analysis – Observer-assessed.
Figure 10 shows a total of 291 participants on the 

intervention group and 273 participants on the control 
group and a not statistically significant effect on partici-
pants empathy postintervention favouring the control 
group (SMD 0.29, 95% CI -0.050 to 0.63), p = 0.10. As 
for heterogeneity, Cochran’s Q (p < 0.001) and I2 = 69% 
are observed, suggesting a moderate heterogeneity [30]. 

Analysing the results of test for subgroup differences, it 
shows there is evidence that the effect is different in the 
subgroups (p = 0.02), meaning that there are differences 
between the CARE and the JSPPPE.

The CARE subgroup presents a statistically significant 
effect on participants empathy postintervention favour-
ing the experimental group, while the JSPPPE presents a 
non-statistically.

significant effect on participants empathy postinter-
vention favouring the control group.

Also, when looking the heterogeneity, only the CARE 
subgroup has a substantial heterogeneity (I2 = 66%) 
which suggests there is an aspect causing the heterogene-
ity which does not depend on the studies of the JSPPPE 
subgroup.

The certainty of evidence was performed using GRADE 
pro, (Fig.  11), the quality of evidence is very low due 
to serious risk of bias (twelve studies included were 

Fig. 11   GRADE tool analysis

 

Fig. 10   Meta-analysis Subgroup results observer-assessed
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considered high risk and seven had uncertainty risk of 
bias) and very serious inconsistency (high heterogeneity 
between studies − 79%).

Discussion
Enhancing healthcare students’ and personnel’s empa-
thy has been a constant area of interest in health edu-
cation. The empathetic ability of both undergraduate 
students and professionals is the primary step to achieve 
better patients’ outcomes, through a closer relationship 
between patient-healthcare providers and increasing 
treatment adherence. Even though in the last few years 
several studies were published, there are still a few ques-
tions that remain unanswered. Also, universities and 
health educators should join forces to develop empathy 
in health curricula.

There are a few previous systematic reviews confirm-
ing empathy’s increase through education and training 
interventions [21–25, 58–60] but this subject required 
additional investigation due to several new studies that 
have been published since then. The main aim of this 
systematic review was to evaluate the role of education 
and training for promoting empathy among healthcare 
students. Through this systematic review, training and 
education were validated as ways of increasing empathy, 
as the results of 17 studies show a significant impact. 
Also, the meta-analysis showed as overall moderate effect 
favouring the experimental group.

Previous systematic reviews had as an inclusion criteria 
only English studies; however, as this can lead to publica-
tion bias, in systematic review we aimed to reduce this 
bias choosing to have no restriction regarding the lan-
guage of publication. We also decided not to have any 
restrictions regarding the time of publication and used 
more databases than all the other systematic reviews and 
included a complementary search at Google Scholar and 
OATD.

To our knowledge, this was the first systematic review 
and meta-analysis of randomised controlled trials per-
formed only with healthcare students, without any lan-
guage and time of publication restriction. There are 8 
previous systematic reviews, of which, two studies veri-
fied empathy changes on students but without mixing 
different degrees (only nursing students [58] and only 
medical students [24]), two selected only health profes-
sionals [22, 23], two studies selected multiple types of 
participants [21, 25] (students and professionals), and the 
last two reviews [59, 60], aimed to study the effectiveness 
of interventions in healthcare students, but both studies 
limited their research on simulation-based interventions 
and they did not stipulate a study design.

Of the 30 included studies, 26 studies were with nursing 
and medical students; these two degrees are known for 
showing a significant enhancement in empathy compared 

to others. Even though our review could find studies with 
other degrees (pharmacy [41, 50, 53] and midwifery [3]) 
there were several courses that were not represented in 
this review (dentistry, physiotherapy, occupational ther-
apy) as they were no randomised controlled trials pub-
lished. This shows the importance of conducting new 
trials with other healthcare students aiming to provide a 
more trustworthy result.

The included studies came from 5 different continents: 
Asia [26, 40, 42, 43, 46, 48, 50, 51, 55, 61, 62], North 
America [28, 39, 41, 45, 47, 49, 53, 54, 56, 57]), Europe 
[27, 29, 37, 38, 44, 63, 64], Australia/Oceania [52] and 
Africa [36]. It was possible to notice an increased effect 
on empathy in studies from Europe, North America and 
Asia. This increase can be explained due to cultural hab-
its. For Lorié et al., there are still gaps that need to be 
accessed and more training programs with patients from 
different backgrounds are needed [65]. 

Even if there is a common belief that women are more 
empathetic than men evidence shows that men and 
women may experience and express empathy differently, 
although these differences can vary widely among indi-
viduals. Generally, studies indicate that women tend to 
score higher on measures of emotional empathy, which 
involves the ability to feel and share the emotions of oth-
ers. They may be more attuned to nonverbal cues and 
emotional expressions, leading to a deeper emotional 
connection in social situations.

On the other hand, men may exhibit more cognitive 
empathy, which involves understanding another person’s 
perspective or feelings without necessarily sharing those 
emotions. This can sometimes manifest as a more ana-
lytical approach to empathy, focusing on problem-solving 
rather than emotional engagement. We could not verify 
this throughout our review as not all studies provided 
information about the sex/gender of participants and 
even fewer studies provided post-test results linked with 
this information to state if empathy was higher in women 
than in men. Future studies should try to provide empa-
thy post-test results divided by sex/gender to make the 
comparison between women and men possible.

Another important point that should be highlighted is 
that although the JSE questionnaire is already validated 
in several languages and is widely used and known as an 
empathy measurement instrument, there is not a consen-
sus, as there are still recent studies that used other out-
come-measure instruments. Twenty [26, 27, 29, 36–39, 
41, 42, 44, 46, 48, 50, 51, 53, 57, 61–64] studies used the 
JSE, three [49, 52, 54] studies used the and the JSPPPE 
and two studies used the CARE [37, 38] questionnaire. 
Training and education interventions had a significant 
impact on increasing empathy in 17 studies; in the oth-
ers, the increase was considered non-existent or variable 
according to the questionnaire used.
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Those results are aligned with other systematic reviews, 
that had also different results from the same study 
according to the type of instrument that was used [21, 24, 
25, 59].

As stated by Fragkos et al. [24] self-reported instru-
ments can be biased if we consider that students can feel 
compelled to answer in a certain way to avoid being criti-
cized. For Salters-Pedneault [66] this can be considered a 
desirability bias, meaning that students can be inclined to 
give an answer aiming to increase their empathy scores. 
On the other hand, an observer-rate instrument, like 
the JSPPPE, can be assessed by simulated patients, uni-
versity personnel, or independent observers and could 
help to remove desirability bias. However, our review 
had only a few studies that chose to evaluate students 
through observer instruments. This was also described 
by previous reviews [24, 25, 58–60], researchers might 
find it laborious and more expensive to have a third per-
son dedicated only to observe and rate students after the 
intervention.

We decided to perform a meta-analysis and after data 
extraction (Mean and SD), twenty studies [26, 29, 36–39, 
41, 42, 44, 46–48, 50–54, 57, 61, 63] were included. Even 
though heterogeneity was high, there was an overall 
moderate effect on participants’ empathy postinterven-
tion favouring the experimental group. Those findings 
were also noticed by previous reviews [24, 25, 59, 60]. We 
performed a sensitivity analyses to explore heterogene-
ity, and all high-risk of bias studies were removed, which 
maintained an overall moderate effect on participants 
empathy postintervention favouring the experimental 
group, but did not reduce the heterogeneity only decreas-
ing its intensity.

This was the first systematic review with meta-analysis 
to explore heterogeneity. Previous systematic reviews 
also performed subgroup meta-analysis but never tried 
to identify its source.

Even if some studies presented follow-up data, we 
chose not to include this in our meta-analysis like another 
previous study [25]. We had a reason not to do so: first, 
there were several follow-up periods used by some stud-
ies. Also, two studies [36, 37] did their follow-up after 
their control group became a delayed intervention group, 
which did not seem suitable. Three previous systematic 
reviews [58–60] also addressed this lack of follow-up.

We also decided not to present the data dividing the 
various types of interventions, the great variety and 
mixed terminology of each intervention did not seem 
adequate at the time, but this decision might have been 
our weakness. Exploring this data might have helped us 
to understand the meta-analysis heterogeneity of some 
subgroups.

We had a few limitations to our study, the first of them 
being the risk of bias tool used. Normally for randomised 

controlled trials the chosen tool is RoB2, but we realized 
that due to the design of empathy studies, several stud-
ies were rated as being high-risk bias. The first main 
point that raised problems was that empathy education 
interventions cannot be blinded neither to the instruc-
tor nor to the students. The second was that the main 
instrument to measure students’ empathy is self-assessed 
(JSE). The JSE is validated in several countries worldwide 
and is the most used instrument by studies, but as it is 
self-observed, it tends to be considered high-risk at this 
domain. It seems that there should be a modified RoB2 
to not overlook some types of study designs as those 
included in this systematic review.

Another limitation was a lack of long-term follow-up 
assessments. Unfortunately, without these assessments it 
is impossible to predict the students’ abilities to employ 
their new acquired empathy training to clinical practice.

Our last limitations were due to the meta-analysis. 
The first one was the diverse number of different inter-
ventions and our lack of prediction to verify each type of 
intervention separately. The second was substantial het-
erogeneity results: even if we aimed to predict the source 
of the heterogeneity, by pursuing a subgroup meta-analy-
sis, more analysis would have been needed to answer this 
question and for some subgroups, even this extra analysis 
would not have been possible as the statistical strength 
weakens after several subgroups group analysis. Thirdly, 
it is also suggested that all subgroups analysis are pre-
dicted before the study, which was impossible to do as we 
only had the final information after the first analysis [30]. 

The findings of our systematic review can provide a 
solid foundation and guide health educators to design 
new curricular programs aiming the promotion of empa-
thy and researchers by addressing gaps that should be 
verified while developing new studies.

Educators should try to foster a classroom and clini-
cal environment where students feel safe to express their 
emotions and discuss challenges related to empathy and 
patient care as well as encouraging self-reflection such 
as journaling or group discussions, helping students to 
evaluate their experiences and feelings regarding patient 
interactions and empathy development.

Also develop peer mentorship programs where stu-
dents can support each other and share experiences 
related to empathy in clinical settings and receive regular 
feedbacks.

Researchers should try to create new assessment tools 
that capture the multidimensional aspects of empathy, 
including self-report measures, peer assessments, and 
observational evaluations in clinical settings as well as 
combining quantitative and qualitative research meth-
ods to gain a deeper understanding of empathy by incor-
porating interviews, focus groups, and reflective essays 
alongside traditional surveys.



Page 13 of 15Schwartzkopf et al. BMC Medical Education          (2025) 25:469 

More quality studies will be needed, with long dura-
tion and long-term evaluation of interventions (follow-
up) that follow students through their training and into 
practice to assess how empathy evolves and what factors 
influence these changes.

Conclusion
This topic has been in the spotlight in ​​health education in 
recent years and will continue to be researched. We could 
conclude that:

 	• Education and training interventions have a positive 
impact on students’ empathy scores; enhancing 
empathy through education is essential for fostering 
compassionate and patient-centered care in clinical 
practice.

 	• Integrating empathy training into healthcare 
curricula can equip future professionals with the 
skills to connect with patients on a deeper level, 
thereby improving communication, trust, and overall 
patient satisfaction.

 	• By prioritizing empathy in healthcare education, we 
can better prepare students to address the emotional 
and social complexities of patient care, leading to 
improved health outcomes and a more humane 
healthcare system.

 	• The metanalysis results show an overall moderate 
effect on participants empathy postintervention 
favoring the experimental group;

 	• It is extremely necessary to include students from 
other healthcare disciplines, other than medical, 
nursing and pharmacy aiming to achieve reliable 
results in between all healthcare fields;

 	• The limitations we encountered may have influenced 
the interpretation of the results as it is difficult to 
evaluate different outcome assessors as they can 
influence the results.

 	• The lack of long-term follow-up might have limited 
our capability to understand the real impact of 
healthcare interventions, researchers should also 
try to design new trials with ongoing assessments 
and long-term evaluations of empathy enhancement 
interventions;

 	• Although randomised controlled trials are are 
considered the gold standard in clinical research 
for evaluating the efficacy of interventions, we 
encountered a problem when evaluating empathy 
interventions as they can not be blinded, and this 
impacts directly the the risk of bias of all studies.
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