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↑What is “already known” in this topic: 
The JSE-S is the most widely utilized tool for measuring cognitive 
empathy in medical education, with previous Persian validations among 
Iranian medical students confirming its three-factor structure. However, 
PLS-SEM confirmatory analyses and psychometric properties in 
Generation Z clinical trainees remain limited, and inconsistent item 
performance has been noted internationally.   
 
→What this article adds: 

This study validates the Persian JSE-S in 531 Generation Z Iranian 
clinical trainees, confirming excellent reliability, strong loadings, and 
robust content and discriminant validity (Fornell-Larcker/HTMT), along 
with a marginal Perspective Taking AVE. These findings affirm the 
utility of the JSE-S for monitoring empathy during the clinical years 
among Generation Z trainees, demonstrating superior psychometric 
properties compared to previous Iranian studies.  
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Abstract 
    Background: The Jefferson Scale of Empathy–Student Version (JSE-S) is among the most widely used instruments for assessing 
empathy in medical students. This study aimed to evaluate the validity and reliability of the Persian version of the JSE-S among 
Iranian undergraduate clinical trainees, specifically clerks and interns.  
   Methods: A cross-sectional study was conducted involving 531 medical students. Content validity was assessed using the CVR, 
CVI, and kappa coefficient, while face validity was evaluated through student ratings. A PLS-based confirmatory measurement model 
was implemented in SmartPLS 4 to evaluate construct validity and reliability, which included item loadings, CR, AVE, and 
discriminant validity.  
   Results: The Persian JSE-S exhibited excellent content validity, as indicated by the S-CVI/UA of 0.80, I-CVI of 0.97, and κ ≥ 0.87, 
along with satisfactory face validity (S-FVI/Av = 0.80). Cronbach’s alpha coefficients for the subscales of Perspective Taking, 
Compassionate Care, and Standing in the Patient’s Shoes were 0.846, 0.817, and 0.849, respectively, demonstrating strong internal 
consistency. The CR values ranged from 0.850 to 0.865. Following the removal of item JSE-18, the AVE for Compassionate Care 
surpassed the 0.50 threshold, whereas Perspective Taking remained slightly below it at 0.42. Discriminant validity was confirmed 
through cross-loadings, Fornell–Larcker, and HTMT criteria (all <0.90).  
   Conclusion: The Persian version of the JSE-S demonstrated satisfactory psychometric properties, affirming its reliability and 
validity for assessing empathy among Iranian Generation Z clinical medical students. Despite minor limitations in convergent validity 
regarding Perspective Taking, the scale’s robust structure, internal consistency, and discriminant validity confirm its utility in 
educational and research contexts. Further multicenter studies with larger samples are recommended to enhance cross-cultural 
generalizability.  
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Introduction 
Physician empathy is widely regarded as a crucial char-

acteristic of effective physicians and a cornerstone of the 
physician-patient relationship (1). High levels of empathy 
among physicians are associated with improved patient 
satisfaction, treatment adherence, and enhanced clinical 
outcomes (2-4). Beyond benefiting patients, empathy may 
also contribute to the well-being of physicians. Higher 
empathy scores in medical practitioners correlate with 
better mental health, lower psychological distress, and 
greater professional satisfaction (2, 5). Conversely, de-
creased empathy has been linked to an increase in self-
perceived medical errors, suggesting a potential reciprocal 
relationship between empathy and clinical performance (2, 
6).  

Empathy measurement has gained significant im-
portance in medical education for several compelling rea-
sons. First, empathy is recognized as an essential compo-
nent of clinical competence and medical professionalism 
(7). Second, the measurement of empathy has become 
increasingly sought after, particularly for informing and 
enhancing training methodologies (8). This measurement 
enables educators to assess the effectiveness of empathy-
focused educational interventions. Third, empathy meas-
urement provides concrete metrics for students to evaluate 
their own progress (9). Fourth, it allows educational insti-
tutions to identify concerning trends, such as the docu-
mented decline in empathy during medical training. Mul-
tiple studies have shown that empathy tends to erode dur-
ing medical education, particularly in the third year (10, 
11). Fifth, empathy measurement is crucial for research 
linking empathy to clinical outcomes, as studies have 
demonstrated that physicians with higher empathy scores 
achieve better clinical outcomes for their patients (12, 13).  

Several standardized tools for measuring empathy have 
been developed, with the Jefferson Scale of Empathy 
(JSE) being the most widely used in medical education 
(14). The JSE has been specifically constructed within the 
context of the doctor-patient relationship and patient care 
(15, 16). It is a widely studied instrument, featuring a spe-
cially designed version to assess empathy in medical stu-
dents (S-version) (17-20). Given that social constructs are 
embedded in cultural and historical contexts, the defini-
tions and operationalizations of these constructs in meas-
urement tools (e.g., questionnaires or scales) can vary 
across generational perspectives (21). While the JSE has 
been validated in the Iranian medical school context, its 
psychometric properties among Generation Z—
characterized by their egalitarianism, fatalism, and com-
munity orientation—remain to be elucidated (15, 22). Fur-
thermore, previous assessments did not specifically focus 
on clinical trainees. Therefore, we decided to examine the 
PLS-based confirmatory measurement model of the Per-
sian version of the JSE-S and empathy throughout the 
Clinical Years among Iranian medical interns and clerks. 
Thus, this study aimed to assess the validity (convergent 
and divergent validity) and reliability of the Persian ver-
sion of the JSE-S questionnaire among Iranian Gen Z 
medical students.  

Methods 
Study design 
This cross-sectional study was conducted at the Iran 

University of Medical Sciences (IUMS) and Shiraz Uni-
versity of Medical Sciences (SUMS) during the 2024-
2025 academic year.  

 
Study participants, methods for participant selection, 

and sample size 
Undergraduate medical students undergoing clinical 

training at IUMS and SUMS in both inpatient and outpa-
tient departments were eligible to participate in the study. 
After explaining the study objectives, a questionnaire link 
was distributed via a QR code to clerks and interns during 
morning reports across all major clinical departments. 
Using the rule of thumb 10x medical students per item and 
10% lost to follow-up, minimum sample size estimates 
about 220 participants as sample size.   A total of 540 med-
ical students (IUMS: 435, SUMS:105) completed the 
questionnaire; however, 9 responses were excluded due to 
incomplete or poor-quality data (A respondent must an-
swer at least 16 (80%) of the 20 items; otherwise, the form 
should be regarded as incomplete and excluded from the 
data analysis) on the JSE-S. Ultimately, 531 clinical train-
ees were included in the final analysis.  

 
Study measures  
The questionnaires included a section on socio-

demographic information, encompassing age, sex, marital 
status, educational status (clerk or intern), clinical depart-
ment (surgical vs. non-surgical), and the JSE.  

 
Jefferson Scale of Empathy 
The JSE is a standardized instrument that has been pre-

sented in three versions: the health professionals’ students 
(HPS-version), one for health professionals (HP-version), 
and another for medical students (S-version). It is a self-
reported questionnaire consisting of 20 questions, rated on 
a 7-point Likert scale from 1 (strongly disagree) to 7 
(strongly agree). The Persian version of the JSE-S in-
cludes three subdomains: Perspective Taking (10 items), 
Compassionate Care (8 items), and Standing in the Pa-
tient’s Shoes (2 items) (7, 22, 23). This tool was devel-
oped in 2001 by Hojat et al. (23). The psychometric prop-
erties of the Persian translation of the S-version of the JSE 
were assessed by Shariat and Habibi (22) and Rahimi-
Madiseh et al. (15). We utilized the Persian version of the 
JSE provided by the coauthor who standardized this ver-
sion and obtained formal permission from Thomas Jeffer-
son University for its use in this study.  

To ensure the validity of responses on the JSE, partici-
pants must answer at least 16 items (80%) out of the total 
20. If a participant answers 16 or more items, the missing 
values will be replaced with the mean score calculated 
from the items that the participant completed (23).  
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Statistical analysis 
Descriptive analyses and PLS-based confirmatory 

measurement model were conducted. Content validity was 
assessed using the Content Validity Ratio (CVR) and 
Content Validity Index (CVI), which were calculated in 
Microsoft Excel. Eight expert medical instructors evaluat-
ed the relevance and necessity of each item. According to 
Lawshe’s criteria, the minimum acceptable CVR value for 
eight panelists was 0.75, and the acceptable threshold for 
CVI was ≥0.83 (24-26). To account for chance agreement 
among experts, item-level CVIs, the scale-level CVI (S-
CVI), and the kappa coefficient were also computed (27).  

Face validity was examined by asking 30 medical stu-
dents to rate the clarity of each item on a 4-point scale 
ranging from 1 (“not clear”) to 4 (“very clear”) (28).  

 
PLS-based confirmatory measurement model  
To assess the validity, reliability, and measurement 

model of the JSE-S, Smart-PLS 4 software was utilized in 
accordance with the recommended procedures for reflec-
tive measurement models. The analysis sequentially eval-
uated indicator loadings (item reliability), internal con-
sistency reliability, convergent validity, and discriminant 
validity to ensure accurate and reliable construct meas-
urement (29, 30). Loadings greater than 0.70 were deemed 
desirable, as they indicate that an item explains approxi-
mately 50% of the variance, reflecting satisfactory relia-
bility (30). Factor loadings above ±0.30 met the minimum 
acceptable level, those above ±0.40 were considered more 
meaningful, and loadings exceeding ±0.50 were regarded 
as practically significant (31). Given that the sample size 
exceeded 200, all items with loadings ≤±0.40 were re-
moved from the model (32).  

Internal consistency reliability was evaluated using both 
composite reliability (CR) and Cronbach’s alpha (α). CR 
offers a more precise estimate of reliability as it considers 
individual indicator loadings, and its interpretation aligns 
with that of Cronbach’s alpha. CR values exceeding 0.70 
indicate acceptable reliability, whereas those above 0.80 
signify high internal consistency (33).  

Convergent validity was assessed using the AVE, de-
fined as the grand mean of the squared loadings of all in-
dicators associated with a construct (33). AVE values 
greater than 0.50 indicate that the latent variable explains 
more than half of the variance of its indicators, thereby 
representing satisfactory convergent validity (30, 34).  

Discriminant validity reflects the degree to which a la-
tent variable is distinct from other constructs within the 
model (35). It was evaluated using cross-loadings, the 
Fornell–Larcker criterion, and the Heterotrait–Monotrait 
(HTMT) ratio (35, 36). Cross-loadings indicate that each 

item should load highest on its respective latent construct 
compared to others (30). According to the Fornell–
Larcker criterion, the square root of a construct’s AVE 
must exceed its correlations with other latent variables 
(36, 37). The HTMT ratio, a more recent and robust 
measure of discriminant validity, assesses the average 
correlations between constructs. High HTMT values sug-
gest potential issues with discriminant validity. Henseler 
et al. (2015) recommended a threshold of 0.90, with val-
ues below this cutoff indicating adequate discriminant 
validity; a more conservative cutoff of 0.85 may be ap-
plied when constructs are conceptually distinct (36, 38).  

 
Results 
Participants’ Characteristics 
A total of 531 undergraduate medical students (288 

clerks and 243 interns) participated in this study, with a 
mean (SD) age of 24.35 (±2.35) years. Females comprised 
49% (261/531) of the sample. Approximately 61% of par-
ticipants were engaged in non-surgical clinical rotations. 
Table 1 summarizes the demographic characteristics of 
both clerk and intern groups. 

 
Content Validity 
In the present study, the Content Validity Ratio (CVR) 

exceeded 0.75 for all items of the JSE-S questionnaire. 
The scale-level Content Validity Index based on Universal 
Agreement (S-CVI/UA) was 0.80, indicating acceptable 
content validity, while the average item-level Content 
Validity Index (I-CVI) was 0.97, as evaluated by eight 
expert medical educators. The kappa coefficient for all 
items was ≥0.87, demonstrating excellent agreement be-
yond chance. 

Regarding face validity, the Item-level Face Validity 
Index (I-FVI) was 0.98, the scale-level Face Validity In-
dex based on Average (S-FVI/Av) was 0.80, and the 
scale-level Face Validity Index based on Universal 
Agreement (S-FVI/UA) was 0.98. Furthermore, the aver-
age proportion of items deemed clear and comprehensible 
by 30 medical students was 0.98. Overall, the JSE-S ques-
tionnaire exhibited high clarity and comprehensibility, 
with a proportion of 0.98 across all items.  

 
Descriptive statistics for JSE-S 
Table 2 presents the means (SD) and medians [Q25–

Q75] for the three components of the JSE-S and the total 
score. The total mean and median scores for the JSE-S 
were 100.70 (15.09) and 101 [91–111], respectively.  

 
Reliability 
The findings from the primary order measurement mod-

 
Table 1. Participants’ Characteristics 
Characteristics  Clerks Interns Total Missing data 

Number (%) Number (%) Number (%) Number (%) 
Gender (female) 149 (52%) 112 (46%) 261 (49%) - 
Marital status (single) 265 (92%) 209 (86%) 474 (89.26%) - 
Clinical department (non-surgery) 160 (59%) 143 (63%) 303 (61%) 36 (7%)1 

Age Mean (SD) 23.47 (2.19) 25.39 (2.11) 24.35 (2.35) - 
1. Clinical department information was not reported by fewer than 10% of participants; consequently, these cases were excluded. 
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el indicated that Cronbach's alpha values for perspective-
taking, compassionate care, and standing in the patient’s 
shoes were 0.846, 0.817, and 0.849, respectively, demon-
strating strong internal consistency among the items (Fig-
ure 1, Table 3). Furthermore, the results revealed that the 
Dijkstra–Henseler’s rho (rho_a) scores for the JSE-S sub-
scales collectively ranged from 0.850 to 0.865, underscor-
ing the high reliability of the scales employed in this re-
search. The low loadings (below 0.40) for one of the 20 
items suggest that it may be feasible to remove this item, 
thereby enhancing the conciseness of the scale.  

Item loadings greater than 0.70 are recommended, as 
they adequately explain approximately 50% of the vari-
ance of the indicators, thereby providing satisfactory item 
reliability (36). Ten of the 19 items demonstrated high 
loadings (≥ 0.70). After the removal of JSE_18, the results 
of the secondary order confirmatory factor analysis of the 
measurement model revealed item loadings greater than 
0.4, ranging from 0.417 to 0.935 (Figure 2, Table 3). Con-
sequently, it can be concluded that all observed variables 
in this study, with the exception of JSE_18, exhibit satis-
factory reliability. The SRMR in primary and secondary 

order PLS-based confirmatory measurement models were 
0.172 and 0.168, respectively.  

 
Convergent and Discriminant Validity 
According to Table 3, the JSE subscales exhibited AVE 

values ranging from 0.420 to 0.869 in both primary and 
secondary-order PLS-based confirmatory measurement 
models. However, some subscales did not meet the rec-
ommended AVE threshold of 0.5, indicating that conver-
gent validity was not acceptable for all scales. Specifical-
ly, after the removal of item JSE-18, the AVE for the 
Compassionate Care subscale increased from 0.462 to 
0.523, surpassing the 0.5 criterion. In contrast, the Per-
spective Taking subscale showed no change, maintaining 
an AVE of 0.420, and therefore failed to meet the sug-
gested threshold for acceptable convergent validity.  

The measurement model demonstrated robust internal 
consistency reliability, with Composite Reliability (CR) 
values exceeding 0.70 across all constructs, thereby meet-
ing stringent psychometric standards. Although the Aver-
age Variance Extracted (AVE) for Perspective Taking was 
0.420, which is below the conventional 0.50 threshold, 

Table 2. Descriptive statistics for JSE-S 
Subscales No. item Mean (SD) Median [q25_q75] 
perspective 
taking 

JSE16 Physicians’ understanding of the emotional status of their patients, as well 
as that of their families is one important component of the physician-

patient relationship 

5.36 
(1.28) 

52.21 
(8.78) 

5[5_6] 52 
[47_58] 

JSE13 Physicians should try to understand what is going on in their patients’ 
minds by paying attention to their non-verbal cues and body language 

5.21 
(1.31) 

5[4_6] 

JSE20 I believe that empathy is an important therapeutic factor in medical treat-
ment 

5.62 
(1.19) 

6[5_7] 

JSE15 Empathy is a therapeutic skill without which the physician’s success is 
limited 

5.40 
(1.33) 

6[5_6] 

JSE10 Patients value a physician’s understanding of their feelings which is ther-
apeutic in its own right 

5.47(1.29) 6[5_6] 

JSE2 Patients feel better when their physicians understand their feelings 5.91 
(1.12) 

6[5_7] 

JSE4 Understanding body language is as important as verbal communication in 
physician-patient relationships 

5.59 
(1.14) 

6[5_6] 

JSE5 A physician’s sense of humor contributes to a better clinical Outcome 5.06 
(1.44) 

5[4_6] 

JSE9 Physicians should try to stand in their patients’ shoes when providing care 
to them 

4.54 
(1.73) 

5[3_6] 

JSE17 Physicians should try to think like their patients in order to render better 
care 

4 (1.78) 4[3_5] 

compassionate 
care 

JSE11 Patients’ illnesses can be cured only by medical or surgical treatment; 
therefore, physicians’ emotional ties with their patients do not have a 

significant influence in medical or surgical treatment* 

5.01 
(1.65) 

39.09 
(8.52) 

5[4_6] 41 
[34_45] 

JSE8 Attentiveness to patients’ personal experiences does not influence treat-
ment outcomes* 

4.8 (1.61) 5[4_6] 

JSE7 Attention to patients’ emotions is not important in history taking* 5.53 
(1.51) 

6[5_7] 

JSE14 I believe that emotion has no place in the treatment of medical illness* 5.49(1.59) 6[5_7] 
JSE18 Physicians should not allow themselves to be influenced by strong per-

sonal bonds between their patients and their family members* 
2.81(1.52) 3[2_4] 

JSE1 Physicians’ understanding of their patients’ feelings and the feelings of 
their patients’ families does not influence medical or surgical treatment* 

4.78 
(1.62) 

5[4_6] 

JSE19 I do not enjoy reading nonmedical literature or experiencing the arts 5.67 
(1.75) 

6[5_7] 

JSE12 Asking patients about what is happening in their personal lives is not 
helpful in understanding their physical complaints* 

4.97 
(1.58) 

5[4_6] 

standing in the 
patient’s 
shoes 

JSE3 It is difficult for a physician to view things from patients’ perspectives* 4.72 
(1.54) 

9.40 
(2.87) 

5[4_6] 10 
[8_12] 

JSE6 Because people are different, it is difficult to see things from patients’ 
perspectives* 

4.67(1.53) 5[4_6] 

JSE_S total   100.70 (15.09) 101 [91_111] 
© Thomas Jefferson University, 2001. All rights reserved. Jefferson, as the sole copyright holder, maintains the copyright for granting or declining permission for any 
additional use of any and all versions of the JSE. empathy@jefferson.edu, http://jefferson.edu/ScaleofEmpathy  
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convergent validity remains acceptable when CR is ade-
quate—a position explicitly supported by foundational 
PLS-SEM methodology (37). Research indicates that CR 
serves as a more conservative and reliable indicator of 
shared variance than AVE, particularly in variance-based 
structural equation modeling (38, 39). All indicators were 
systematically retained to preserve content validity and 
theoretical integrity, as the study utilized the well-
validated Jefferson Scale of Empathy, a standardized in-
strument with established psychometric properties across 
diverse populations. This decision prioritizes construct 
comprehensiveness over marginal statistical optimization, 
consistent with contemporary PLS-SEM guidance that 
recommends against post-hoc item deletion when reliabil-
ity metrics (CR ≥ 0.70) and indicator loadings (all P<0.01, 
loadings ≥ 0.40 for n > 200) are satisfactory (32). 

Key thresholds for interpretation: AVE ≥ 0.50 indicates 
that the construct explains 50 percent or more of the vari-
ance of the indicators that comprise the construct (36).  

Size of the factor loading (FL): ≥0.71: Excellent, 0.63-
0.70: Very Good, 0.55-0.63: Good, 0.45-0.54: Fair, 0.32-
0.44: Poor, and ≤ 0.31: Negligible (40).  

CR values are interpreted similarly to alpha values, with 
values exceeding 0.70 considered acceptable and those 
exceeding 0.80 regarded as excellent (33).   

Discriminant validity was assessed as recommended, 
utilizing cross-loadings, the Fornell–Larcker criterion, and 
the HTMT. As illustrated in Table 4, all items in both the 
primary and secondary order PLS-based confirmatory 
measurement models exhibited the highest loadings with 
their corresponding latent variables in comparison to other 
constructs. Consequently, these items satisfied the cross-
loading criterion, thereby confirming adequate discrimi-
nant validity based on this metric.  

As shown in Table 5, the square roots of the AVE ex-
ceeded the inter-correlations among the research con-
structs, thereby indicating acceptable discriminant validi-
ty.  

As presented in Table 6, the HTMT ratios were below 
0.90, indicating no issues with construct discriminant va-
lidity. Consequently, the HTMT ratio criterion was also 
satisfied in this study.  

 
 
Figure 1. Primary order PLS-based confirmatory measurement model for the Persian version of JSE-S 
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For conceptually similar constructs, HTMT should be 
less than 0.90; for conceptually different constructs, 
HTMT should be less than 0.85 (36).  

 
 

Discussion 
Empathy, a fundamental component of an effective 

therapeutic relationship, is the emotional ability to com-
prehend another person's feelings, coupled with the altru-
istic motivation to address their needs (43). Given the sig-

Table 3. Factor Loadings, Cronbach’s alpha, CR, and AVE. *PT: perspective taking; **CC: compassionate care; ***SPS: standing in the patient’s shoes.  
Co

ns
tru

ct
 

ite
m

 

FL** Primary order PLS-based confirmatory meas-
urement model 

Secondary order PLS-based confirmatory 
measurement model 

Hojat 
(41) 

Tavakkol, 
2010 (42) 

Shariat 
(22) 

FL Cronbach’s 
alpha 

CR AVE FL Cronbach’s 
alpha 

CR AVE 
rho_a rho_c rho_a rho_c 

Pe
rs

pe
ct

iv
e 

ta
ki

ng
 

JSE16 0.70 0.66 0.62 0.670 0.846 0.865 0.875 0.420 0.671 0.846 0.865 0.875 0.420 
JSE13 0.62 0.61 0.51 0.613 0.613 
JSE20 0.60 0.66 0.64 0.764 0.765 
JSE15 0.58 0.55 0.64 0.724 0.724 
JSE10 0.58 0.55 0.58 0.698 0.698 
JSE2 0.50 0.50 0.49 0.749 0.750 
JSE4 0.48 ٠ 0.50 0.705 0.705 
JSE5 0.45 ٠ 0.44 0.539 0.538 
JSE9 0.46 0.57 0.54 0.505 0.502 
JSE17 0.46 0.64 0.35 0.419 0.417 

Co
m

pa
ss

io
na

te
 c

ar
e JSE11 0.60 0.66 0.70 0.701 0.817 0.858 0.865 0.462 0.707 0.845 0.857 0.883 0.523 

JSE8 0.59 0.53 0.28 0.737 0.736 
JSE7 0.54 0.53 0.59 0.840 0.845 
JSE14 0.50 0.60 0.60 0.794 0.793 
JSE18 0.44 0 0.06 0.225 - 
JSE1 0.43 0.49 0.36 0.695 0.688 
JSE19 0.37 ٠ 0.40 0.565 0.573 
JSE12 0.37 0.61 0.53 0.609 0.687 

SPS* JSE3 0.74 0.76 0.66 0.935 0.849 0.850 0.930 0.869 0.935 0.849 0.850 0.930 0.869 
JSE6 0.66 0.55 0.55 0.929 0.929 

 

 
 
Figure 2. Secondary order PLS-based confirmatory measurement model for the Persian version of the JSE-S.  
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nificant role of empathy in patient-physician relationships, 
we aimed to assess and determine the psychometric prop-
erties and measurement model of the JSE in Iranian stu-
dents utilizing a PLS-based confirmatory measurement 
model.  

In comparison to earlier Iranian studies conducted 
among pre-Generation Z medical student cohorts, the psy-
chometric performance of the Persian JSE-S in the current 
Generation Z sample appears largely comparable in terms 
of overall reliability and factor structure, while exhibiting 
subtle differences at the subscale level. Previous Iranian 
validations, primarily conducted between 2001 and 2015 
in mixed or Millennial cohorts, consistently reported ac-
ceptable internal consistency and supported a multidimen-
sional structure aligned with the original three-factor 
model, albeit using earlier psychometric standards that did 
not routinely report AVE or Composite Reliability (15, 
44). Similarly, our findings confirm strong internal con-
sistency and a stable three-factor configuration using a 
PLS-based confirmatory measurement model, suggesting 
that the core construct of empathy, as operationalized by 
the JSE-S, remains psychometrically robust across Iranian 
cohorts. However, in contrast to earlier studies where con-
struct-level limitations were less explicitly examined, the 
present analysis identified marginal convergent validity 

for the Perspective Taking subscale, indicating a potential-
ly greater heterogeneity in how cognitive empathy is ex-
pressed or interpreted among Generation Z clinical train-
ees. Regarding empathy levels, descriptive analysis re-
veals that the mean empathy score of the present study 
(100.7 (15.09)) was lower than those reported in previous 
studies from 2010 (105.1 (12.9)) (45), 2013 (101.4 (14.5)) 
(22), and 2021 (103.52 (20)) (46); nevertheless, this repre-
sents a negligible to small effect (SMD: 0.302 
(0.133_0.471), SMD: 0.048 (-0.055_0.15), and SMD: 
0.182 (-0.132_0.496), respectively). Subscale patterns also 
suggest relatively weaker performance in Perspective Tak-
ing compared with Compassionate Care, a pattern that was 
less prominent in prior Iranian cohorts. Collectively, these 
findings suggest continuity in the overall measurement 
properties of the Persian JSE-S across generations, ac-
companied by modest shifts in subscale functioning and 
empathy expression that may reflect evolving educational, 
social, and cultural contexts rather than fundamental 
changes in the construct itself.  

The findings from the PLS-based confirmatory meas-
urement model supported the three-factor structure of the 
JSE within the context of Persian undergraduate clinical 
education, as reported in the original version (41). The 
results indicated that the secondary order PLS-based con-

Table 4. Cross-loading analysis  
Construct Item Primary order PLS-based confirmatory measurement 

model 
Secondary order PLS-based confirmatory measurement 

model 
PT* CC** SPS*** PT* CC** SPS*** 

PT JSE16 0.670 0.206 0.131 0.671 0.210 0.131 
JSE13 0.613 0.156 0.132 0.613 0.157 0.132 
JSE20 0.764 0.292 0.163 0.765 0.292 0.163 
JSE15 0.724 0.245 0.121 0.724 0.244 0.121 
JSE10 0.698 0.274 0.176 0.698 0.274 0.176 
JSE2 0.749 0.342 0.216 0.750 0.346 0.216 
JSE4 0.705 0.271 0.191 0.705 0.275 0.191 
JSE5 0.539 0.152 0.079 0.538 0.149 0.079 
JSE9 0.505 0.031 0.022 0.502 0.021 0.022 

JSE17 0.419 -0.098 -0.044 0.417 -0.106 -0.044 
CC JSE11 0.202 0.701 0.261 0.203 0.707 0.261 

JSE8 0.227 0.737 0.292 0.227 0.736 0.292 
JSE7 0.280 0.840 0.411 0.280 0.845 0.411 

JSE14 0.356 0.794 0.397 0.356 0.793 0.397 
JSE18 0.056 0.225 0.062 - - - 
JSE1 0.257 0.695 0.353 0.257 0.688 0.353 

JSE19 0.109 0.565 0.378 0.109 0.573 0.378 
JSE12 0.227 0.689 0.362 0.227 0.687 0.362 

SPS JSE3 0.202 0.466 0.935 0.202 0.467 0.935 
JSE6 0.190 0.434 0.929 0.191 0.436 0.929 

 
Table 5. Fornell-Larcker Criterion Results  
 Primary order PLS-based confirmatory measurement model Secondary order PLS-based confirmatory measurement model 
 CC PT SPS CC PT SPS 
CC 0.680   0.723   
PT 0.337 0.648  0.338 0.648  
SPS 0.483 0.211 0.932 0.485 0.211 0.932 
 
Table 6. HTMT Discriminant validity  
 Primary order PLS-based confirmatory measurement model Secondary order PLS-based confirmatory measurement model 
 CC PT SPS CC PT SPS 
CC       
PT 0.393   0.383   
SPS 0.569 0.232  0.575 0.232  
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firmatory measurement model for the Persian version of 
JSE-S possesses acceptable psychometric properties, with 
the exception of convergent validity as measured by AVE 
in the perspective-taking subscale. This model is deemed 
suitable for use among Iranian undergraduate medical 
students, based on the obtained indicator loadings, internal 
consistency reliability, and both convergent and discrimi-
nant validity. The observed lower discriminant validity in 
this study may be attributed to the context of Iranian med-
ical students, where cultural norms may further obscure 
the distinctions between these domains. In many collectiv-
ist cultures, empathy is perceived holistically, leading 
students to potentially not differentiate as distinctly be-
tween the cognitive (understanding) and affective (caring) 
aspects of empathy (15). Although the AVE value for the 
Perspective Taking construct fell below the conventional 
threshold of 0.5 (29, 37), the construct demonstrated 
strong internal consistency reliability, as evidenced by a 
sufficient Composite Reliability (CR) value exceeding 0.7 
(29, 47). In accordance with established methodological 
guidance in structural equation modeling (SEM), conver-
gent validity can still be supported when the CR is ade-
quate (≥0.7), even if the AVE is marginally below 0.5 
(particularly >0.4), especially when utilizing validated 
instruments (35, 48, 49).  

Thus, although the subscales may not be as distinctly re-
liable as in other contexts, the JSE still consistently 
measures empathy as a construct.  

The PLS-based confirmatory measurement model re-
sults for the Persian version of the JSE-S secondary-order 
measurement model indicated that all observable varia-
bles, except for item 18, had factor loadings exceeding the 
threshold of 0.4, ranging from 0.417 to 0.935, which re-
flects moderate to excellent loadings. In comparison, fac-
tor loadings in the original JSE-S ranged from 0.37 (items 
12 and 19) to 0.74 (item 6) (41). Previous studies on the 
Persian JSE-S reported loadings between 0.06 (JSE 18) 
and 0.70, with several items (4, 5, 18, and 19) exhibiting 
loadings ≤0.44, indicating negligible to poor contribu-
tions, particularly for JSE 18 (22) (15). Similarly, the 
Spanish and Brazilian versions of JSE-S demonstrated 
variable loadings for JSE 18, ranging from 0.07 to 0.68 
and 0.30 to 0.85, respectively (20, 50). These inconsistent 
findings underscore the necessity for further research to 
elucidate the psychometric properties of the JSE-S across 
different cultural contexts. Conceptually, JSE-18 appears 
particularly sensitive to linguistic nuances and cultural 
interpretation, as its phrasing integrates cognitive apprais-
al with affective judgment, potentially leading to hetero-
geneous respondent interpretations across cultures. This 
semantic ambiguity may compromise its coherence with 
the reflective measurement assumptions underlying the 
Compassionate Care construct. In the present study, the 
removal of JSE-18 resulted in a meaningful improvement 
in AVE for Compassionate Care, whereas its retention 
provided no compensatory gain in construct validity. Col-
lectively, the convergence of Persian and cross-cultural 
evidence supports the treatment of JSE-18 as a psycho-
metrically unstable indicator, warranting cautious inter-
pretation and, where theoretically justified, exclusion to 

preserve construct validity while maintaining comparabil-
ity with prior JSE-S research.  

Our findings underscore the satisfactory reliability of 
the secondary-order PLS-based confirmatory measure-
ment model for the JSE-S. The total score exhibited excel-
lent internal consistency, with a Cronbach’s alpha surpas-
sing those reported in previous studies involving Iranian 
medical students (15, 22). The subscales Perspective-
Taking, Compassionate Care, and Standing in the Pa-
tient’s Shoes each demonstrated good internal consisten-
cy, with Cronbach’s alpha values closely clustered be-
tween 0.845 and 0.849. Notably, our Cronbach’s alpha 
values exceed those reported for medical students in the 
United States (7), Spain (20), and Brazil (50). Composite 
reliability indices further corroborated the questionnaire’s 
excellent internal consistency, aligning with findings in 
the existing literature (20).  

The results indicated that the JSE-S for undergraduate 
medical students in clinical settings did not demonstrate 
acceptable convergent validity for the Perspective Taking 
and Compassionate Care subscales, as the AVE value did 
not exceed the 0.50 threshold. For the sensitivity analysis, 
item JSE-17 was removed due to a low factor loading 
(<0.44); however, this deletion did not improve the AVE 
value for the Perspective Taking subscale to reach ≥0.50. 
Therefore, JSE-17 was retained in the second-order PLS-
based confirmatory measurement model. In contrast, with-
in the Compassionate Care subscale, the AVE increased 
slightly above 0.50 after removing item JSE-18 in the sec-
ondary order PLS-based confirmatory measurement mod-
el. In comparison, reported AVE values for the Spanish 
version of the JSE-S ranged from 0.23 to 0.45 (20). These 
inconsistencies in AVE values highlight the need for fur-
ther research with larger sample sizes to better establish 
the construct convergent validity of the Persian version of 
the JSE-S in clinical undergraduate medical education. 
Future systematic reviews and meta-analyses are recom-
mended to obtain more robust and conclusive evidence 
across contexts.  

Item-level discriminant validity was assessed through 
cross-loadings analysis, which revealed that each item 
loaded more strongly on its intended latent variable than 
on others, thereby satisfying the cross-loadings criterion 
(38). This finding indicates that the items are distinct and 
effectively measure different empathy constructs as in-
tended. Consequently, all items, except JSE 18, were 
deemed suitable for inclusion in the Persian JSE-S for 
clinical undergraduate medical students. The cross-
loading analysis and the Fornell-Larcker criterion further 
confirmed discriminant validity by demonstrating clear 
differentiation among latent variables (36). Additionally, 
the HTMT ratio was below the threshold of 0.90, support-
ing the discriminant validity of the Persian JSE-S (38).  

The JSE has exhibited strong reliability and validity 
across diverse cultural and linguistic contexts, including 
the Persian version validated in the current study (22). 
This research confirmed high internal consistency, robust 
content validity, and a stable three-factor structure—
Perspective Taking, Compassionate Care, and Standing in 
the Patient’s Shoes—that aligns with prior studies (22). 
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Additionally, the JSE’s sensitivity to changes over time 
and responsiveness to educational interventions further 
enhance its utility for tracking empathy development and 
evaluating curricular innovations in medical training (4, 
11).  

From a practical standpoint, the JSE offers advantages 
in terms of brevity and ease of administration. With only 
20 items rated on a 7-point Likert scale, it is less time-
consuming than instruments such as the Interpersonal Re-
activity Index (IRI), which comprises 28 items across 
multiple subscales (11, 51). The widespread adoption of 
the JSE in medical schools worldwide has facilitated the 
establishment of normative data and benchmarks for em-
pathy in clinical training, allowing for meaningful com-
parisons across institutions and populations (11, 52). This 
extensive usage supports the integration of the JSE into 
both formative and summative assessments, as well as in 
research examining the relationships between physician 
empathy and patient outcomes, including satisfaction and 
adherence (52).  

Despite these strengths, it is important to acknowledge 
that the JSE, like other self-report instruments, has certain 
limitations. Its primary focus on cognitive empathy may 
underrepresent the affective or emotional components that 
also contribute to effective patient care (53, 54). Addition-
ally, self-report measures are susceptible to social desira-
bility bias, which can result in inflated empathy scores (4, 
55). Some researchers suggest complementing the JSE 
with behavioral or patient-rated measures to provide a 
more comprehensive evaluation of clinical empathy (52, 
56). Nevertheless, the JSE’s robust psychometric founda-
tion, clinical specificity, and practical advantages render it 
the preferred tool for assessing empathy in medical educa-
tion, particularly when compared to more general or less 
validated instruments (12).  

 
Strengths and Limitations 
This study possesses several notable strengths. It is 

among the first to rigorously evaluate the psychometric 
properties of the Persian version of the Jefferson Scale of 
Empathy (JSE-S) specifically among Generation Z Iranian 
clinical medical students, a cohort whose perspectives and 
educational experiences may differ from those of previous 
generations. The use of a large and diverse sample of 
clerks and interns from multiple clinical departments en-
hances the generalizability of the findings within the con-
text of Iranian undergraduate medical education. Method-
ologically, the study employed comprehensive assess-
ments of validity and reliability, including content validity 
indices, confirmatory factor analysis, and advanced relia-
bility metrics such as CR and AVE, thereby ensuring a 
robust evaluation of the instrument.  

However, the study has several limitations. The research 
was conducted at two institutions with unbalanced sample 
size, which may restrict the broader applicability of the 
findings to other Iranian or international contexts. Fur-
thermore, reliance on self-reported data introduces the 
potential for response bias, including social desirability 
effects. Lastly, while the JSE-S effectively captures the 
cognitive aspects of empathy, it may not fully encompass 

the affective dimensions that are also crucial in clinical 
care.  

 
Conclusion  
This study provides strong evidence that the Persian 

version of the JSE-S is a reliable and valid instrument for 
measuring empathy among Generation Z Iranian medical 
students in clinical training. Our findings confirm robust 
content validity, high internal consistency, and a stable 
three-factor structure. The JSE-S effectively captures the 
cognitive dimension of empathy, which is central to clini-
cal competence and patient care. Overall, the validated 
JSE-S offers a solid foundation for empathy assessment in 
Iranian medical education. 

The validated Persian JSE-S enables medical educators 
and researchers to reliably monitor empathy levels in clin-
ical trainees, thereby supporting both formative and sum-
mative assessments. Its implementation can help identify 
students at risk of declining empathy during their clinical 
years and evaluate the effectiveness of educational inter-
ventions designed to foster empathy. Given the estab-
lished connections between empathy, patient outcomes, 
and physician well-being, a more comprehensive approach 
to empathy assessment may prove beneficial. This is par-
ticularly pertinent considering the potential relationship 
between affective empathy, compassion fatigue, and 
burnout.  
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