
O R I G I N A L  R E S E A R C H

The Chinese-Adapted Jefferson Scale of Empathy - 
Medical Student Version for Assessing the Level of 
Empathy in Medical Students: A Study of the 
Reliability and Validity
Jiong Liu1,*, Tonghao Lin1,*, Wencheng Wu1, Hong Duo2, Cuijiao Tian3

1Department of Radiation and Medical Oncology; Hubei Key Laboratory of Tumor Biological Behaviors; Hubei Province Cancer Clinical Study Center, 
Zhongnan Hospital, Wuhan University, Wuhan, Hubei, People’s Republic of China; 2Zhongnan Hospital of Wuhan University, Institute of Hepatobiliary 
Diseases of Wuhan University, Transplant Center of Wuhan University, Hubei Key Laboratory of Medical Technology on Transplantation, Wuhan, 430071, 
People’s Republic of China; 3Teaching Affairs Office, Zhongnan Hospital of Wuhan University, Wuhan, Hubei, 430071, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Cuijiao Tian, Email ZN000985@whu.edu.cn

Purpose: To investigate the psychometric properties of the Chinese-Adapted Jefferson Scale of Empathy–Medical Student Version 
(JSE S-Version) and evaluate its applicability.
Methods: The JSE S-Version was translated into Chinese and subsequently converted into an electronic questionnaire. Then 320 
medical students were included in the survey by convenience sampling. The reliability of the scale was assessed by internal 
consistency reliability, and the validity of the scale was assessed by principal component analysis, exploratory factor analysis and 
validation factor analysis.
Results: Principal component analysis extracted three principal components. Exploratory factor analysis showed that the structure of 
the remaining 19 items was consistent with that of the original English version, except for item 18. Confirmatory factor analysis 
showed that the scale demonstrated better convergent validity and discriminant validity after deleting item 18. All items demonstrated 
both adequate item-total score correlations and favorable discrimination index effect sizes. The internal consistency reliability 
coefficients of the three dimensions of the Chinese version of the JSE-S scale were all greater than 0.8.
Conclusion: The Chinese-adapted JSE S-Version demonstrated robust psychometric properties consistent with the original English 
version, with satisfactory reliability and validity analyses, establishing its appropriateness for use in Chinese populations.
Keywords: the Jefferson scale of empathy, medical student version (JSE S-Version), reliability and validity, medical students, 
Empathy

Introduction
In 1948, the World Health Organization (WHO) first proposed the three-dimensional concept of health: “Health is a state of 
complete physical, mental and social well-being and not merely the absence of disease or infirmity”.1 This model is 
consistent with The Bio-Psycho-Social model of disease in medicine. This model requires medical workers to not only 
focus on and treat the patient’s physical illness, but also to pay attention to the patient’s emotional feedback and 
psychological needs. By understanding and respecting patients’ feelings, treatment activities can be carried out to promote 
the patient’s well-being in the four dimensions of physiological, psychological, behavioral, and social functioning. 
Therefore, empathy has become an important quality for health care providers.

Hojat et al introduced the concept of empathy in the context of patient care, suggesting that empathy is primarily 
a cognitive (rather than affective or emotional) attribute that involves understanding patients’ experiences, concerns, and 
perspectives (rather than feelings), the ability to convey this understanding, and a willingness to help.2 Research shows
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that empathy helps improve patient satisfaction, thereby promoting their compliance, reducing patient anxiety and 
depression, and is associated with improved clinical outcomes.3 In addition, empathic physicians are more likely to 
achieve job satisfaction, psychological well-being, and make better clinical decisions.4–6

To date, the measurement of empathy remains an inescapable challenge. Various methods have been employed to 
assess medical students’ empathy, including patient assessments, faculty or standardized patient assessments, self- 
assessments, and even neurobiological assessments.7–12 Hojat et al developed a self-report instrument called the 
Jefferson Scale of Empathy (JSE), which uses a 7-point Likert scale and consists of 20 items across three dimensions. 
There are three versions of the scale: the Jefferson Scale of Empathy, Health Professions Version (JSE HP-Version) for 
physicians and other health professionals, the Jefferson Scale of Empathy, Medical Student Version (JSE S-Version) for 
medical students, and the Jefferson Scale of Empathy, Health Professions Student Version (JSE HPS-Version) for 
students in any health profession discipline other than medicine.2 JSE S-Version is considered to be the most suitable 
tool for assessing the empathy skills of clinical medical students. This tool has a three-factor structure, including 
perspective taking, compassionate care, and the ability to stand in the patient’s shoes.2,13,14

The JSE S-Version has received exceptionally high evaluations in cross-sectional studies on empathy ability 
conducted across multiple countries, and remains the most widely utilized empathy assessment scale worldwide. Since 
empathy evaluation can be influenced by comprehensive factors including social environment, culture, and education 
level, it becomes necessary to employ linguistically translated versions of the JSE S-Version in diverse sociocultural 
contexts to examine their psychometric properties. Previous research has demonstrated the scale’s robust cross-cultural 
assessment capability, with most translated versions exhibiting similar latent variable structures.15–22 Although a minority 
of researchers have attempted to adopt a four-factor structure,23,24 the additional factors extracted through statistical 
methods typically demonstrate minimal variance loadings, which may compromise the reliability of the JSE-S-Version. 
Consequently, these alternative factor structures are generally disregarded in research practice.

Currently, there are more reports from scholars in China using JSE S-Version to study the empathy levels of medical 
students and its influencing factors.25,26 These studies primarily focus on measuring empathy within specific populations 
and identifying objective determinants affecting empathy in medical students. Research findings consistently demonstrate 
significant associations between Chinese medical students’ empathy levels and factors such as age, educational attain-
ment, and family environment. A particularly concerning finding reveals a paradoxical decline in overall empathy levels 
among medical students during their basic medical education phase, with recovery only observed upon transitioning to 
clinical training.27,28 This pattern suggests potential deficiencies in role-immersion components within China’s preclini-
cal medical curriculum. To establish a comprehensive empathy education system, it is imperative to develop standardized 
empathy assessment tools.

Despite the growing utilization of the JSE S-Version in China, there remains a notable paucity of psychometric 
validation studies for its Chinese version. Existing reports on the reliability and validity of Chinese JSE adaptations are 
outdated, and no English-language publications examining the psychometric properties of the JSE S-Version can be 
retrieved from PubMed. Consequently, the validity and applicability of the JSE S-Version in Chinese populations remain 
questionable, resulting in insufficient evidence to support the use of its Chinese version in clinical and research settings in 
China. Given the absence of English-language psychometric validation studies for the Chinese-adapted JSE-S-Version, 
this study aims to: (a) determine whether the latent factor structure of the Chinese-adapted JSE S-Version aligns with that 
of the original English version. (b) systematically evaluate its reliability and validity metrics, and (c) assess its suitability 
as an empathy assessment tool for Chinese medical students. To address these objectives, we will conduct 
a comprehensive survey study utilizing the Chinese JSE S-Version among medical students at Wuhan University.

Materials and Methods
Subjects
The participants in the study are 320 undergraduate medical students from Wuhan University, including 84 third-year 
students (Class of 2020), 105 fourth-year students (Class of 2019), and 131 fifth-year students (Class of 2018).
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Survey Instrument
This study used the Chinese-adapted JSE-S-Version (Thomas Jeffferson University, 2001. All rights reserved) to assess 
the clinical empathy of undergraduate medical students. Before using the JSE-S-Version, we obtained permission from 
the Jefferson Medical College. The scale consists of three factors: “perspective taking”, “compassionate care”, and 
“standing in the patient’s shoes”, with a 7-point Likert scale rating system. It comprises 20 items, including ten positive 
and ten negative items. For positive items, responses are directly scored (strongly disagree=1, strongly agree=7). For 
negative items, responses are reverse-scored (strongly disagree=7, strongly agree=1). The total score is calculated, with 
a maximum score of 140, where higher scores indicate higher levels of empathy.

The researcher referred to the method of Hojat M and Erdmann JB,15 two researchers with medical background and 
proficient English skills independently translated the original JSE S-Version into Chinese. The two translations were then 
compared and integrated to form the Chinese version. Two medical professors were invited to further discuss and revise 
the scale to get the initial Chinese version of the JSE-S. Subsequently, three medical English experts were invited to 
follow the back-transformation and coordination procedure to independently translate the first version of the Chinese JSE 
S-Version into the English version and compare it with the original scale. A pre-survey was conducted within a small 
sample, and the translation was fine-tuned according to the survey results to ensure that the content of the items, the main 
meanings, and the comprehensibility remained unchanged. This finalized version was then determined as the final 
Chinese-adapted JSE-S-Version.

Sample Size Calculation
From the perspective of reliability and validity, the sample size should be at least 5–10 times of the number of items in 
the scale. Therefore, the sample size included in this study should be 100–200 people or more.

Research Methods
Considering the feasibility of the experiment, we adopted a cross-sectional method and utilized a web-based question-
naire to conduct the survey. The questionnaire was divided into two parts, the first part was basic information such as 
gender, grade, major, and urbanization level of home address, and the second part was the Chinese-adapted JSE- 
S-Version. The online questionnaire was distributed to all students in the target grades on September 1, 2023. To ensure 
data integrity, each student account was restricted to a single submission, and all collected responses were anonymized by 
excluding personally identifiable information. Survey participation was automatically closed upon meeting either of the 
following criteria: (1) achieving a response rate of 60% of the total distributed questionnaires, or (2) reaching the 72-hour 
time limit (whichever occurred first). Statistical analysis was initiated immediately after data collection concluded. At 
this time, the Class of 2018 (fifth-year) students had graduated from their undergraduate program approximately two 
months earlier; the Class of 2019 (fourth-year) students were transitioning to their fifth year and had just begun their 
clinical internships; and the Class of 2018 (third-year) students were about to enter their fourth year.

The study was approved by the Ethics Committee of Zhongnan Hospital of Wuhan University prior to implementation. 
A senior administrator was appointed to oversee the survey administration. Prior to the start of the survey, students were 
informed of the study via an online campus bulletin, and anonymity was emphasized at all stages of the study. No personally 
identifiable information was collected and strict confidentiality measures were implemented for all personal data.

Statistical Analysis
Mean ± Standard Deviation was used to describe the quantitative data, and rates and composition ratios were used to 
describe the qualitative data. Internal consistency reliabilities (represented by Cronbach’s α coefficient and McDonald’s ω 
coefficient) were used to assess the reliability of the Chinese-adapted JSE-S-Version for entire scale and sub-structures. 
To examine the structural validity of the scale, principal component analysis (PCA) was first used, followed by random 
division of the sample into two equal subgroups - one for exploratory factor analysis (EFA) and the other for 
confirmatory factor analysis (CFA). Pearson correlation coefficients were used to examine the relationship between 
each item’s score and the total JSE score. To evaluate the discriminative capacity of each item, the top one-third of
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participants with the highest JSE scores and the bottom one-third with the lowest JSE scores were extracted from the 
whole sample. For each individual item, the discrimination index effect size was calculated by computing the mean score 
difference between the top -third and bottom -third JSE scoring groups and dividing this value by the item’s pooled 
standard deviation.29 The data were analyzed using SPSS25.0 and jamovi with a significance level set at α=0.05.

Results
General Characteristics of the Study Subjects
A total of 320 questionnaires were collected in this study, with 84 (26.25%) from the Class of 2020, 105 (32.81%) from 
the Class of 2019 and 131 (40.94%) from the Class of 2018. There were 135 (42.19%) males and 185 (57.81%) females. 
Those who participated in the internship accounted for 244 (76.25%) and those who did not participate in the internship 
76 (23.75%).248 (77.50%) had the intention to engage in medicine and 72 (22.50%) had no intention to engage in 
medicine (Table 1).

Principal Component Analysis of the Chinese-Adapted JSE-S-Version
The Chinese-adapted JSE-S-Version is a hierarchical data with a Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy of 0.890 and Bartlett’s test of sphericity resulting in χ2=3249 (P<0.001), indicating suitability for principal 
component analysis. Using the principal component analysis method without rotation, three principal components can be 
extracted based on eigenvalues greater than 1. The variance explained by the three principal components are 34.13%, 
17.85%, and 5.88% respectively, with a cumulative explained variance of 57.9%. The factor loading coefficients of the 
20 items of the empathy scale on each principal component are all >0.4. Except for the unique residual of 0.687 for item 
15 in the empathy scale, the unique residuals of the remaining 19 items were all less than 0.6. This suggests that, except 
for entry 15, all the other items were extracted to a relatively good extent. (Supplementary Tables 1 and 2)

Exploratory Factor Analysis for the Chinese-Adapted JSE-S-Version
The number of fixed factors was 3 and factor loading less than 0.3 were not shown. The method of minimum residual 
extraction combined with oblique rotation (oblimin) was used to extract and rotate the factors. The results show that 
Factor 1 contains item 2, 4, 5, 9, 10, 13, 15, 16, 17, 20, a total of 10 items; factor 2 contains item 1, 7, 8, 11, 12, 14, 19, 
a total of 7 items; factor 3 contains item 3, 6, a total of 2 items. Except for item 18, the factor loading coefficients of the 
remaining 19 items are greater than 0.5 in one factor, and less than 0.3 in the other two factors, no “confusion” 
phenomenon. Except for item 18, whose factor loadings in all three factors are less than 0.3, the classification results of 
the other 19 items are consistent with the original English version, with no “misclassification” phenomenon. The 
explanatory rates of the three principal component factors are all greater than 5%, and the cumulative variance explained

Table 1 Population Statistical Characteristics

Factor Population (ratio%)

Class

2020 84 (26.25)

2019 105 (32.81)
2018 131 (40.94)

Gender
Male 135 (42.19)

Female 185 (57.81)

Participate in the internship
Yes 244 (76.25)

No 76 (23.75)

Intention to engage in medicine
Yes 248 (77.50)

No 72 (22.50)
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is 51.95%. Due to the low factor loading of item 18 and its unique residual value of 0.867, after removing item 18, the 
factor dimension of the remaining items did not change, and the factor loadings were all greater than 0.5, with 
a cumulative variance explained of 53.93%. Considering that the unique residual values of item 15, 19, 5 are greater 
than 0.6, following the order of unique residual values from large to small, item 15, 19, 5 are successively removed. After 
removal, the factor loadings of all items are greater than 0.595, unique residual values are all less than 0.6, and the 
cumulative variance explained can reach 58.86%. The scree plot demonstrated that the eigenvalue curve flattened after 
extracting the third factor, supporting the three-factor structure of the Chinese-adapted JSE-S-Version (Figure 1).

Confirmatory Factor Analysis for the Chinese-Adapted JSE-S-Version
According to the item framework of the JSE-S-Version, confirmatory factor analysis was conducted. In terms of 
convergent validity analysis, all items showed significance at the 0.001 level. Only item 18 had standard loading 
coefficients of 0.283, which were less than 0.5, while the remaining 19 items were all greater than 0.5. After deleting 
the item 18, the significance of all items is less than 0.001, and the standard loadings are all greater than 0.5, indicating 
a good correspondence between factors and items overall (Figure 2). Modification indices of the remaining 19 items all 
meeting the standard of modification indices less than 15 (Supplementary Table 3). The Average Variance Extracted 
(AVE) values for the three factors are 0.493, 0.546, and 0.635 respectively, approximately meeting the requirement of 
AVE greater than 0.5. The Composite Reliability (CR) values for the three factors are 0.905, 0.891, and 0.777 
respectively, all meeting the requirement of CR greater than 0.7. Although the Average Variance Extracted (AVE) of 
the first factor was slightly below 0.5, its composite reliability (CR) exceeded 0.7, suggesting acceptable convergent 
validity for this factor. Comprehensive evaluation of factor-item correspondence, factor loadings, modification indices, 
AVE values and CR coefficients confirms that the scale maintains satisfactory convergent validity. In the analysis of 
discriminant validity, the results show that the square root of the Average Variance Extracted (AVE) for the three factors 
are 0.702, 0.739, and 0.797, respectively, all of which are greater than the Pearson correlation coefficients between each 
factor and the other two factors, indicating good discriminant validity of the scale data (Supplementary Table 4). 
Furthermore, the Harman’s single-factor test was conducted to examine common method bias, and no factor explains 
more than 50% of the variance, suggesting the absence of common method bias. Additionally, when all items were 
loaded onto a single factor for confirmatory factor analysis, the fit indices were all relatively poor, further confirming the 
absence of common method bias. (Supplementary Tables 5 and 6)

Item-Total Score Correlation And Discrimination Index Effect Size
The item-total score correlations of each item ranged from 0.409 to 0.810. All correlations were positive and statistically 
significant (p< 0.001), indicating that each item contributes positively and significantly to the overall score of the JSE 
scale. The item discrimination effect size indices ranged from 0.921 to 1.893. Cohen suggests that the effect size values 
around 0.30 or lower are considered negligible, around 0.50 are moderate, and around 0.70 and higher are large and 
practically important.29 The discrimination index effect sizes confirm that all items significantly discriminate students’ 
empathy capabilities.

Reliability Analysis of JSE S-Version
According to the factor structure of the original English version of the JSE S-Version, a reliability analysis was conducted 
on the Chinese translated version. The results showed that the Cronbach’s α coefficient of the total scale was 0.885, and 
McDonald’s ω coefficient was 0.896. After removing item 15, the overall Cronbach’s α of the scale increased to 0.888, 
and the McDonald’s ω coefficient increased to 0.897. Removing item 18 did not significantly change the overall internal 
consistency of the scale. However, removing the remaining 18 items would decrease the overall internal consistency 
coefficient of the scale. The Cronbach’s α coefficients of the three factors are 0.881, 0.877, and 0.821, while the 
McDonald’s ω coefficients are 0.894, 0.886, and 0.822, indicating good internal consistency of the three dimensions of 
the Chinese translated version of the JSE-S scale. Specifically, after removing item 15, the Cronbach’s α coefficient and 
McDonald’s ω coefficient of the first factor increased to 0.888 and 0.896; after removing item 18, the Cronbach’s α
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Figure 1 Exploratory factor analysis process diagram.
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Figure 2 Factor loading coefficient of confirmatory factor analysis. 
Notes: Estimate, parameter estimate value; SE, standard deviation; Stand. Estimate, standardized loading coefficient.
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coefficient and McDonald’s ω coefficient of the second factor increased to 0.891 and 0.897; removing the remaining 18 
items will decrease the two coefficients mentioned above. (Supplementary Figures 1–4)

Discussion
The factor structure of the individual item of the translated version in this study is generally consistent with the three- 
factor structure of the original version, which suggests the universally applicable of JSE S-Version in both Chinese and 
English cultural contexts, and also demonstrates the accuracy of this translated version, providing preliminary evidence 
for the use of the translated version of the JSE S-Version in clinical teaching situations.

As with the original version of the Jefferson Scale, three factors were extracted by Principal component analysis in 
this study. Some researchers in past studies extracted more than three factors,23,24 but these multi-factor models reduced 
the reliability of the scale, calling into question the applicability of the translated version of JSE they produced. In the 
author’s opinion, the self-assessment of the JSE S-Version is for medical students, whereas after the direct translation of 
the JSE S-Version, the subject of each entry is a physician rather than a medical student, which means that medical 
students need to complete the self-assessed empathy scale as a third party, making it difficult for medical students to self- 
represent themselves in the role of a “doctor”, which may result in the discrepancy of the results of the present study. In 
this study, after directly translating the original English version, we changed the subject from “doctor” to “doctor (me)” 
to strengthen the medical students’ sense of self-substitution. Zhou Wenxia et al’s study also showed that bringing 
students into the role of a doctor during the educational process can promote the construction of empathy.30,31 The results 
of the study showed that the dimensions to which the individual item of our Chinese-translated version of the scale 
belonged were almost identical to those of the original English version, which suggests the value of the current Chinese- 
translated version as a valid translated version of the original English version of the JSE S-Version to be studied and used 
in mainland China.

In the current Chinese version, Exploratory factor analysis revealed that the factor loading of item 18 was lower than 
0.3 in all dimensions, and the unique residual value was 0.867, which was much larger than 0.6, and after deleting the 
item 18, the cumulative variance explained rate of the three principal component factors could reach 53.928%. 
Confirmatory factor analysis further indicated standardized loading coefficient < 0.5 for item 18. Reliability analysis 
demonstrated increased internal consistency coefficient for dimension 2 after deleting item 18.32 These three lines of 
evidence collectively suggest that the item 18 has been shifted in the process of localization, and its meaning is relatively 
less clear. Similar characteristics were also shown in the previous studies on the reliability and validity of the JSE 
S-Version conducted in Japan, Iran and Turkey.15,17,33 Item 18’s poor performance may be attributed to its strongly 
negative contextual framing, which associates unfavorable outcomes or a burdensome atmosphere with the respondent. 
This affective context likely influenced students’ judgment dimensions, resulting in a lower factor loading for Item 18. 
A similar phenomenon was observed in the French version of the JSE translated by Mariem in Tunisia, where items 1 
and 18 also exhibited low factor loadings due to their negative wording.19 Notably, other negatively phrased items did not 
demonstrate poor reliability or validity fit, suggesting that additional factors may have contributed to the suboptimal 
performance of Item 18. Although item 18 demonstrated a significantly lower standardized factor loading compared to 
other items, it exhibited acceptable item-total score correlation and favorable discrimination index effect sizes. This 
finding aligns with previous research by Hojat, who argued against excluding JSE items solely to improve latent variable 
model fit. Removing items may introduce incompatibility issues in comparative studies. Moreover, satisfactory item-total 
correlations and discrimination indices suggest that each item contributes meaningfully to the scale.29 The structural 
instability of item 18, despite its acceptable item-total score correlation and satisfactory discrimination effects, presents 
an intriguing psychometric paradox. Future investigations should prioritize a thorough examination and potential 
refinement of this item’s wording. Optimizing its linguistic formulation to enhance measurement properties represents 
a promising avenue for subsequent psychometric research. Additionally, in exploratory factor analysis, the unique 
residual values of item 15, 5, and 19 are slightly higher than 0.6, but the factor loadings in all dimensions are above 
0.55, meeting the requirement of being greater than 0.4. Considering that the above three item have important 
professional significance in terms of their content and the subsequent confirmatory factor analysis and reliability analysis 
fitted them well, the item 15, 5, and 19 could be retained.
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In this study, a Chinese translated version of the JSE S-Version was produced, and then the Chinese translated version 
was comprehensively evaluated from the perspectives of principal component analysis, exploratory factor analysis, 
confirmatory factor analysis, and reliability analysis. The results showed a high degree of factorial consistency with the 
original English version,34 with satisfactory reliability and validity. These findings suggest that the Chinese translation of 
JSE S-Version shows promising potential as an assessment tool for measuring empathy levels among Chinese medical 
students, indicating its value for broader implementation and further research in the Chinese context.

This study also has some limitations. Although a reasonable sample size was calculated in advance, the sources of the 
sample were not sufficiently diverse to encompass populations from different cultures, regions, and economic back-
grounds within China. The reliability and validity of the Chinese version of the JSE S-Version still require substantial 
sample sizes for further validation. While this study confirms that the Chinese version of the empathy scale demonstrates 
good internal consistency reliability, it lacks evaluations of other reliability measures, such as test-retest reliability and 
criterion-related validity. Future research should incorporate these aspects. Lastly, the assessment of empathy can 
generally be categorized into self-evaluation methods represented by scales and objective evaluations provided by 
patients or peers. Whether the empathy assessments conducted using the Chinese version of the JSE S-Version align 
well with objective evaluations still needs to be explored in future studies.

Conclusion
The Chinese-adapted JSE S-Version translated in this study represents a qualified psychometric instrument for measuring 
empathy. Overall, it demonstrates latent variable structure consistent with the original English version, with satisfactory 
reliability and validity outcomes. These findings support its preliminary application for evaluating empathy levels among 
medical students in Chinese cultural contexts. This study fills the gap in the research regarding the reliability and validity 
of the Chinese version of the JSE S-Version and confirms its applicability within Chinese linguistic and cultural 
environments.
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