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Abstract 
Background: Empathy is an ability that nursing students need in clinical practice, there is no available data to assess nursing 
students' empathy ability level . The main purpose of this study is to synthesize the evidence relating to the empathy ability in 
nursing students to systematically evaluate the empathy ability level among nursing students.

Methods: Adhering to the preferred reporting items for Systematic Reviews and Meta-analyses guidelines, we searched 
PubMed, Cochrane, Web of Science, Scopus, ScienceDirect, Wiley Library, Embase, CNKI, Wanfang, and China biomedical 
literature service system ten databases to collect cross-sectional studies on nursing students’ empathy ability. Two researchers 
independently screened the literature, extracted the data, and evaluated the risk of bias in the included studies.

Results: A total of 19 cross-sectional studies were included. The sample comprised 5407 nursing students. Meta-analysis 
showed that females have a higher empathy ability than males, and the empathy ability of rural students is higher than that of 
provincial students.

Conclusions: The findings suggest that the empathy ability among nursing students worldwide is higher, but there needs 
further improvement. This result makes nursing educators pay more attention to the cultivation of the nursing students’ empathy 
ability; improving the empathy level is beneficial in improving the standards of health care and patients’ quality of life.

Abbreviations: AHRQ = the Agency for Healthcare Quality and Research, CNKI = China National Knowledge Infrastructure.

Keywords: empathy, empathy ability, meta-analysis, nursing students, undergraduates

1. Introduction
Empathy is often described as the feeling that a person image 
themselves in another’s situation and “putting himself in the oth-
er’s shoes.” It represents the skill of understanding other people’s 
feelings and meaning, then communicating those feelings to oth-
ers.[1] Empathy is an aspect of personality that plays an important 
role in interpersonal relationships and promoting communication 
skills.[2] Empathy is a prerequisite for effective nursing and a com-
prehensive understanding of the patient’s viewpoint.[3]

In nursing and medical practice, high levels of empathy 
benefit patient health and clinical outcomes, such as reduced 
psychological stress, improved self-concept, reduced anxiety 
and depression, and lower complication rates.[3–5] In addition, 
compassion and empathy play an important role in providing 
quality care, and they are important for nursing students and 
the nursing profession to develop.[6]

However, there are few studies on the empathy of nursing 
students. Previous studies mainly focused on empathy levels 
among nurses, empathy ability differences among health pro-
fessionals, and the relationship between empathy and partici-
pant variables.[7] It has been understood that nursing students 

need to acquire not only technical skills but also human and 
relationship skills.[8] So, nursing trainers and teachers should 
start with basic education to develop the empathy ability in 
nursing students and maintain it at a high level.[9]

Therefore, it is necessary to know the level of empathy 
ability of nursing students to adjust the training program. No 
pooled data is available to assess the level of empathy ability 
among nursing students. Hence, this meta-analysis is conducted. 
Results of this study can help nursing educators to understand 
the overall level and influencing factors of empathy of nursing 
students and adjust learning training programs to improve their 
empathy ability.

2. Materials and Methods

2.1. Data sources

The following academic databases were searched from the 
establishment of the database to October 2021. We searched 
PubMed, Cochrane, Web of Science, Scopus, ScienceDirect, 
Wiley Library, Embase, CNKI, Wanfang, and China biomedi-
cal literature service system databases to collect cross-sectional 
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studies on nursing students’ empathy ability. All the retrieval 
methods are based on the combination of subject and free words 
and are adjusted according to the specific database. The retrieval 
strategy is determined after multiple preretrieval. English key-
words include empathy ability, nursing students, etc. Taking 
PubMed as an example, the specific search strategy is shown in 
Figure 1.

2.2. Eligibility criteria

Apply the following eligibility criteria in selecting appropriate 
studies for analysis: the subjects were nursing undergraduates 
or a mixed sample of nursing undergraduates and junior col-
lege students; the study design was cross-sectional, and they 
should be primary and quantitative; at least one of the research 
indicators was measured by standardized and validated instru-
ments; based on a sample of nursing undergraduates or on a 
mixed sample, the results for nursing undergraduates are pro-
vided separately; published in the English or Chinese language; 
and peer-reviewed studies are available in full text.

2.3. Study selection and data extraction

Two researchers (J.J.-R and Z.Y.-X) independently screened 
literature, extracted data, and cross-checked. In case of dis-
agreement, it shall be settled through discussion or negotiation 
with the third party (H.W.-N.). When selecting the articles, 
first read the title. After excluding the unrelated articles, 
further read the abstract and full text to determine whether 
they are included. Data extraction includes basic information 
about the included studies: first author, year of publication, 
survey period, total sample size and source region, etc; out-
come indicators: mean and standard deviation of empathy 
ability score for nursing students; and the related elements of 
bias risk assessment.

2.4. Statistical analysis

Endnote X9 was used to summarize the articles. Excel soft-
ware was used for data extraction management, statistics, 
and descriptive analysis of outcome indicators. RevMan 
5.4 software was used for meta-analysis. The continuous 

variables are represented by standardized mean difference 
(SMD) and 95% confidence interval (95% CI). The chi-
square test and I² index were used to determine whether 
there was heterogeneity among studies, and the heterogene-
ity of effect sizes was analyzed. If there was no heterogeneity 
among studies (P > .1, I² < 50%), the fixed-effect model was 
adopted. If there was heterogeneity among studies (P < .1, 
I² ≥ 50%), the random-effects model was used to combine 
effect sizes.

2.5. Quality appraisal

Two reviewers (J.J.-R. and Z.Y.-X.) in the form of mutual 
blindness independently evaluated the included literature using 
the Agency for Health Care Research and Quality tool.[10] The 
Agency for Health Care Research and Quality tool mainly con-
sists of 11 items. If the answer is “no” or “unclear,” the item 
score is “0”; If the answer is “yes,” the item score is “1.” A score 
of 8 to 11 is considered high quality, 4 to 7 moderate qual-
ity, and <4 poor quality. After the independent evaluation, 2 
researchers will discuss and reach a consensus. If there is any 
disagreement, the third researcher (H.W.-N.) will arbitrate, or 
the research group will discuss and decide.

2.6. Ethical consideration

Ethical approval was not required based on the use of already 
published secondary data and the meta-analysis nature.

3. Results

3.1. Literature screening process and results

A total of 1152 articles were identified, 455 duplicate arti-
cles were removed, leaving 697 papers for further screening. 
Subsequently, 2 reviewers read titles and abstracts to eliminate 
634 unqualified articles in non-English or Chinese, conference 
abstracts, qualitative studies, reviews or meta-analyses, and 
irrelevant to the topic. In total, 63 articles were included for 
full-text review. From these, 44 unqualified articles were elim-
inated, such as unable to obtain full text, duplicate content or 
incomplete data, inconsistent research object and content, and 

#1 "students, nursing"[MeSH Terms] OR ("students"[All Fields] AND "nursing"[All Fields]) OR" 

nursing students"[All Fields] OR ("nursing"[All Fields] AND "students"[All Fields])

#2 ("empathy"[MeSH Terms] OR "empathy"[All Fields]) AND ("aptitude"[MeSH Terms] OR 

"aptitude"[All Fields] OR "abilities"[All Fields] OR "ability"[All Fields])

Total retrieval type #1AND#2 ("students, nursing"[MeSH Terms] OR ("students"[All Fields] AND 

"nursing"[All Fields]) OR "nursing students"[All Fields] OR ("nursing"[All Fields] AND "students"[All 

Fields])) AND (("empathy"[MeSH Terms] OR "empathy"[All Fields]) AND ("aptitude"[MeSH Terms] 

OR "aptitude"[All Fields] OR "abilities"[All Fields] OR "ability"[All Fields]))

Figure 1.  Search strategy.
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non–cross-sectional research type. Finally, 19 studies[11–29] met 
the inclusion criteria as shown in Figure 2.

3.2. Basic characteristics of included studies

The 19 articles used cross-sectional studies, and all quantitative 
studies used validated scales for data collection. The included 
literature was published from 2010 to 2022. The sample size 
of the study subjects was 502 at most and 106 at least, and 
the findings of these studies are based on a total of 5407 par-
ticipants. The basic characteristics of the included studies are 
shown in Table 1.

3.3. Basic risk assessment results of included studies

The bias risk assessment results of the included studies are 
shown in Table 2. Among the 19 articles, the quality assessment 
grade of 4 studies was high and that of 15 was medium.

3.4. Meta-analysis results

3.4..1. Global empathy ability.  The global empathy ability 
among nursing students was SMD = 7.99 (95% CI 7.00–8.98) 
with significant heterogeneity across the studies (χ² = 4.39; 
df = 19, P < .00001; I² = 95.0%). This global empathy ability 
was yielded based on all 19 studies and is demonstrated by the 
forest plot in Figure 3.

3.4..2. Subgroup analyses.  Analyses were conducted across the 
groups of gender of participants in 12 studies[11,12,14,15,18,22,23,25–29] 
(Fig. 4). Females have a higher ability for empathy than males 
at SMD of 7.90 (95% CI 7.45–8.36). The differences between 
the subgroups were statistically insignificant (χ2 = 1.94, df = 1, 
P = .16, I² = 48.5%).

Analyses were conducted across the groups of places of birth 
for participants in 8 studies[12,18,21–23,25,26,28] (Fig. 5). The empathy 
ability of nursing students born in provincial areas was at SMD 
of 6.62 (95% CI 5.80–7.44). The empathy ability of nursing 
students born in village areas was at SMD of 7.64 (95% CI 
7.08–8.20). And the empathy ability of rural students is higher 

than that of provincial students. The differences between the 
subgroups were statistically significant (χ2 = 4.05, df = 1, P = .04, 
I² = 75.3%).

4. Discussion

4.1. Global empathy ability

As the first systematic review and meta-analysis to investigate 
the global empathy ability of nursing students, this paper reports 
that the global empathy ability among nursing students was 
SMD of 7.99 (95% CI 7.00–8.98) with significant heterogeneity 
across the studies (χ² = 4.39; df = 19, P < .00001; I² = 95.0%). 
Among 19 articles, there have been 5 articles[12–14,16,27] with no 
detailed report empathy ability level, and there have been 3 
articles,[15,18,28] 4 articles,[11,22,25,26] and 7 articles[17,19–21,23,24,29] that 
report on low, medium, and high levels of nursing students’ 
empathy ability, respectively. It can be seen that most literature 
reports that the empathy level of nursing students is mainly at a 
high level. The studies showed that undergraduate nursing stu-
dents show a significantly higher mean score of empathy than 
those attending other undergraduate courses.[30,31] Petrucci et 
al[14] provided that might be explained by students who choose 
nursing programs may have a particular aptitude for establish-
ing helping relationships with other people, which is a key point 
of the nursing profession.

4.2. Subgroup discussion

A comparison of empathy ability between female and male nursing 
students has revealed no significant difference (P = .16). Females 
nursing students have a higher empathy ability than males. This 
result is similar to the studies that examined students’ empathic 
skill levels based on their genders.[14] Female students have stron-
ger emotional expressions than male students, which increases 
their level of empathy ability. According to Leppel,[32] student 
gender is an important independent factor when choosing degree 
courses: women often choose academic courses that women, such 
as nursing, traditionally dominated. Nursing educators should 
focus on cultivating male students’ empathy ability and improving 
male students’ identification with the nursing profession.[33]

Table 2

Bias risk assessment results of included studies.

Studies ②① ③② ④③ ⑤④ ⑥⑤ ⑦⑥ ⑧⑦ ⑨⑧ ⑩⑨ ⑪⑩ ⑪ Score Grade 

Öztürk and Kaçan[11] Y  Y N  Y  Y N  N  Y  N  Y N 6  Medium
Kaplan and Tülüce[12]  Y  Y N  Y  Y N  N  Y  N  Y N  6  Medium
Oh[13]  Y  Y Y  N  Y N  Y  Y  Y  Y N  8  High
Petrucci et al[14] Y  Y N  Y  Y N  N  Y  N  Y  N 6  Medium
Elizabeth et al[15]  Y  Y Y  Y  Y N  N  Y  N  Y  N 7  Medium
Jakob et al[16] Y  Y N  Y  Y N  N  Y  N  Y  N 6  Medium
McKenna et al[17]  Y  Y N  N  Y N  Y  Y  Y  Y  N 7  Medium
Kang[19]  Y  Y N  N  Y Y Y  Y  Y  Y  N  8  High
Liu et al[20]  Y  Y N  N  Y  N  Y  Y  Y  Y  N  7  Medium
Li[21]  Y  Y N  N  Y  N  Y  Y  Y  Y  N  7  Medium
Guo[22]  Y  Y N  N  Y  N  Y  Y  Y  Y  N  7  Medium
Wang[23]  Y  Y N  N  Y  N  Y  Y  Y  Y  N  7  Medium
Li et al[24] Y  Y N  N  Y  N  Y  Y  Y  Y  N  7  Medium
Xu et al[25]  Y  Y Y  Y  Y  N Y  Y  N  Y  N  8  High
Zhu et al[18]  Y  Y N  N  Y  N Y  Y  Y Y  N  7  Medium
Zheng et al[26] Y  Y N  Y  Y  N N  Y  N Y  N  6  Medium
Ge et al[27] Y  Y N  N  Y  N Y  Y  Y Y  N 7  Medium
Lu and Chen[28]  Y  Y Y  Y  Y  N N  Y  N Y  N 7  Medium
Yang et al[29]  Y  Y Y  N  Y  N Y  Y  Y  Y  N 8  High

① Whether the source of the data is clear (investigation, literature review); ② Are the inclusion and exclusion criteria for exposure and no exposure groups (cases and controls) listed or referred to previous 
publications? ③ Is a time period given for identifying patients?; ④ If not from the population, are the subjects continuous? ⑤ Does the subjective factor of the evaluator cover up other aspects of the 
research object?; ⑥ Describe any assessment for quality assurance (e.g., testing/ retesting of primary outcome indicators); ⑦ The reasons for excluding any patients from the analysis were explained; ⑧ 
It describes how to evaluate and/ or control the confounding factors; ⑨ If possible, the explanation is that how to deal with the loss of data; ⑩ The response
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Subgroup analysis was conducted between rural and pro-
vincial nursing students, and a significant difference was 
observed (P = .04). The empathy ability of rural students is 
higher than that of provincial students. This finding is consis-
tent with that of Yang et al.[29] Better family economic condi-
tions can ensure that nursing students get all their necessities 
smoothly while growing up. Such natural acquisition will not 
make nursing students consider satisfying their own needs by 
pleasing others. However, nursing students from rural families, 
because their families cannot fully meet their various needs in 
growth, may strive for themselves by thinking about others 
and gaining recognition from others, and they may have a 
stronger tendency to pay attention to others so that they will 
have higher empathy ability.[23] To improve the empathy abil-
ity of nursing students from different family environments, 
nursing educators should pay attention to nursing students’ 
psychological development and develop individualized train-
ing programs.

4.3. Limitations of this review

There are several limitations of this review. First, due to the lim-
itations of research inclusion, there was no analysis of empathy 
ability among nursing students from different countries. Second, 
only English and Chinese papers were included in the review, 
limiting the inclusion of other languages. Third, the review was 
based on 7 English and 3 Chinese language databases and did 
not include gray literature sources. Therefore, the conclusions 
should be treated with caution.

5. Conclusion
This systematic review reported higher empathy ability among 
nursing students worldwide, but there needs further improve-
ment. The meta-analysis has shown that females have a higher 
empathy ability than males, and the empathy ability of rural 
students is higher than that of provincial students. In nursing 

Records identified through database searching (n = 1152): PubMed(n=151); Cochrane (n=16); Web of Science 
(n=231); Sciencedirect (n=25); Scopus (n=165); Wiley Online Library (n=342) ; Embase (n=123); CNKI(n=19) ;
Wanfang database (n = 79) ; Sinomed (n = 1)

Duplicates removed using Endnote and 
manually (n = 455)

Articles whose title and abstracts were screened (n = 697)

Exclusion (n = 634)
Review or meta-analysis (n = 33)
Qualitative research (n = 111)
Irrelevant to subject (n = 432)
None English or Chinese (n = 51)
Conference abstracts (n = 7)

After reading the title and abstract, the literature n =63 was obtained

Exclusion (n = 44)
Unavailable full text (n = 4)
Duplicate content or incomplete data (n = 2)
Not relevant participants (n = 18)
Not cross-sectional study (n = 5)
Not relevant context (n =15)

Full-text articles to be assessed for eligibility (n = 19)

After quality evaluation, the literature quality grade was 
intermediate or above, which was not excluded

Total number of studies included (n =19)

Figure 2.  Literature screening process and results.
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Figure 3.  A meta-analysis of global empathy ability. CI = confidence interval.

Figure 4.  Forest plot assessing empathy ability among nursing students, stratified by gender of participants. CI = confidence interval, SE = standard error.
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education, nursing educators should pay more attention to male 
nursing students and those with a poor family economy, develop 
individualized empathy ability training programs, cultivate nurs-
ing students’ intention to engage in nursing work, and improve 
their emotional understanding ability. Improving the level of 
empathy is beneficial to cultivating more and more high-quality 
nursing workers, building a harmonious nurse–patient relation-
ship, providing better quality nursing services for patients and 
improving the overall level of nursing.

Future studies should continue to integrate the factors influ-
encing the empathy ability of nursing students, such as the influ-
ence of the distribution of countries, family income, parents’ 
status, and whether to serve as a class cadre.
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