
 

 

Empathy and its Correlates: Perceived Stress and Socio Demographic 

Factors in Medical Students. 
Mohi Ud Din¹, Mehreen Babar², Ayesha Nizami¹, Shazia³, Sidra Faryal¹, Ali Raza Khan4 

1. Department of Community Medicine, Aziz Fatimah Medical & Dental College, Faisalabad, Pakistan. 

2. Department of ENT, NUST School of Health Sciences, Islamabad, Pakistan. 

3. Department of Pulmonology, Rawal Institute of Medical Sciences, Islamabad, Pakistan. 

4. University Hospital, Faisalabad, Pakistan. 

Abstract 

Background: Empathy, defined as the ability to understand and share the feelings of another, is a cornerstone of effective 
healthcare delivery. It plays a vital role in strengthening the patient–physician relationship and is consistently associated 
with improved patient satisfaction, enhanced treatment adherence, and more accurate clinical outcomes.  
Objectives: Empathy is the cornerstone of quality healthcare; however, stress has the potential to diminish it. The main ob-
jectives of this research were to assess the empathy levels of medical students and to find out if there is a correlation among 
stress, gender, academic year, age, and the type of residence, and empathy.                                                 

Materials and Methods: This cross-sectional study involved 300 medical students who were selected through non-
probability quota sampling over a span of seven months. The data were obtained through an online questionnaire that was 
distributed via social media and analyzed by using SPSS 25. Frequency and percentage have been used to describe categori-
cal data and associations have been checked by chi-square testing. Binary logistic regression has been used to find factors 
that are independently associated with empathy.…………………………………………………………………...                                                                                                                                
Results: The majority of the participants (61%) were found to possess empathy below the average level, while 67% of them 
reported to be under moderate stress. In the regression analysis, female gender (aOR=2.13, p=0.004) and less stress 
(aOR=2.53, p<0.001) appeared to be the most important independent predictors of average/high empathy. The factors of 
academic year, age, and type of residence were not significantly related to the levels of empathy in the final analysis.     
Conclusion: Medical students demonstrated low empathy, which was independently predicted by being male and having 
higher stress. It is strongly recommended to introduce curricular reforms that incorporate empathy training and stress reduc-
tion activities as a measure to facilitate the emergence of healthcare professionals who care. 
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Introduction 

E 
mpathy, characterized as the quality that lets one 
feel the same way as another, is a primary support of 
healthcare. It is an important factor for the patient-

physician relationship and is always linked with increased 
patient satisfaction, better treatment compliance, and more 
precise diagnoses, thus, a critical component of the patient-
physician relationship.1,2 For the physician, the skill to 
communicate empathetically is also connected with more 
significant professional satisfaction and personal resilience, 
thus, serving as the burnout shield.3  

Medical education seeks to bring forth compassionate heal-
ers, yet, ironically, the very nature of training impedes the 
development and even maintenance of empathy.4 The un-
ending academic load, the culture of high-stakes examina-
tions, and the emotionally charged nature of clinical en-
counters together form a place where it is hard to keep up 
the empathetic engagement.5 Students, who are under the 
pressure of the curriculum, may unconsciously adopt de-
tachment as a mechanism of coping, which could cause a 
decline in their natural empathetic abilities. One of the 
main factors behind this situation is the chronic stress. 
Medical student stress is multifactorial, originating from 

academic performance pressures, financial concerns, and 
the unique emotional burdens of witnessing human suf-
fering and death.6 This continuous stress can drain an 
individual's emotional resources. Prolonged stress can 
exhaust the emotional resources of a person. The mental 
and emotional processes necessary for empathy will be 
impaired if emotional resources are used up. Hence, stress 
can bring about a psychological response that protects the 
individual, resulting in emotional numbing and a reduced 
ability for empathic understanding, which in the end, may 
affect patient care.7  

Although the stress-empathy relationship is very im-
portant, it is not the only factor in the universe. In order to 
have a complete picture, it is necessary to look at other 
variables that are also influential. Research findings have 
been pointing out gender as a major determinant and fe-
male medical students often have higher empathy scores 
than males, which is a trend seen in different cultural set-
tings.8 The academic year or level of training is another 
important factor. The empathy of a first-year student, who 
is learning basic sciences, may be different from that of a 
final-year student who is doing clinical internships and 
has the responsibilities that come with it; this implies that 
the difficulties and rewards of each stage have a different 
impact on the development of empathy.9 In addition, the 
socio-demographic characteristics like age and type of 
living (e.g., living in a university hostel or commuting 
from family home) may also play a role in a student’s 
psychosocial well-being which would, in turn, affect the 
student’s empathy responses, although the evidence is not 
as strong in this area.10 

This research aims at a thorough exploration of medical 
students' empathy levels, as well as the factors of stress 
and socio-demographics that are related to them. The 
connection between empathy and stress has been looked 
at worldwide but remains an understudied area specifical-
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ly in the cultural and educational contexts of Pakistan. In 
addition, it is crucial to set a local baseline for the purpose 
of designing institution-specific curricular interventions. 
Thus, this research intends to contribute data from a Paki-
stani medical school to the literature revealing the preva-
lence of empathy and its correlates and thus providing 
insights that are pertinent to this population. It was pro-
posed that the medical students’ empathy levels would be 
closely related to their perceived stress and gender, even 
when controlling for other socio-demographic and aca-
demic factors. Hence, the present study was designed ac-
cording to the following specific objectives: 1) To find out 
how many medical students have below-average empathy, 
2) To examine the stress levels in the same group of stu-
dents, and 3) To look at the relationship between empathy 
and stress, gender, academic year, age, and type of resi-
dence. 

Material and Methods  
It was a cross-sectional study design that was used since it 
is the most suitable and effective method for determining 
the prevalence of empathy levels and for analyzing the 
relationship between the variables at one point of time. 
The online questionnaire was distributed to each class of 
MBBS through social media platforms. A non-probability 
quota sampling method was applied. The precise quotas 
were established to incorporate the same number of sub-
jects from every one of the five MBBS classes (60 stu-
dents per year) and, within each class, an equal gender 
distribution (30 males and 30 females per year), thus yield-
ing a total sample of 300.  

The design was deliberately selected for two main reasons: 
first, it provided proportional representation from all aca-
demic levels, which made it possible to carry out a strong 
cross-sectional analysis of how empathy and stress could 
differ across the medical curriculum. Second and most 
importantly, it ensured a balanced sample of both genders 
that was large enough for testing one of the study's main 
aims, which was to find out if there were any gender-based 
differences in empathy and stress, to an extent that the 
results would be reliable. Random sampling would have 
been the best choice; however, it was logistically impracti-
cal for a voluntary, survey-based study.  

The quota system offered a planned and practical alterna-
tive to creating a sample that was well-balanced according 
to the primary variables of interest to our analysis. Based 
on a framework from earlier research on the prevalence of 
empathy among medical students and related factors, a 
sample size of 300 was taken using an OpenEpi calculator; 
and a validated and structured questionnaire was em-
ployed.11 The study lasted for 1 year i.e. July 2023 to July 
2024.  

Ethical approval was taken with ref. no. IEC/237-23. An 
equal number of participants were taken from each class 
with an equal percentage of males and females. Those who 
completed the questionnaire first were included and the 
remaining were not considered. Students who provided 
consent and completed the questionnaire met the inclusion 
criteria; non-medical students and those who did not give 
consent were excluded. The empathy questionnaire i.e. 
‘The Toronto Empathy Questionnaire’ has 16 questions 
with scores distribution as per the Likert scale from never 
= 0 to always = 4 with a range of total scores after sum-
ming up is 0 to 64. Item responses are scored according to 
the scale for positively worded Items, while negatively 
worded items are reverse scored.  

A score of less than 45 was taken as a cut-off limit to label 
medical students as having below-average empathy levels. 

To assess levels of personal stress, a perceived stress scale 
(PSS-10) was used which has 10 questions and scores range 
from 0 to 40 with higher scores indicating higher perceived 
stress. Data was then imported to Excel sheet and subse-
quently to SPSS 25 on which statistical analysis was con-
ducted.  

Frequency and percentages were determined for categorical 
variables. Chi-square was used for comparing categorical 
data. Pearson correlation was used to find out the relation-
ship between empathy and stress. As a result of the binary 
logistic regression, factors that are independently related to 
low empathy levels were identified. The dependent variable 
was empathy status ('below-average' against 'average/high' 
categories) while the independent variables included gen-
der, academic year (MBBS class), age group, current resi-
dence, permanent residence, and the total perceived stress 
score. A significance threshold of p < 0.05 was used. 

Results 

Total number of participants included in the study were 
300. Among them, 150 (50%) were males and 150 (50%) 
were females. An equal number of participants were includ-
ed from each MBBS class i.e. 60 (20%). Most participants 
were below 21 years of age i.e. 167 (55.7%), also 221 
(73.7%) were day scholars while the majority of the partici-
pants i.e. 222 (74%) were having urban residences. Most of 
the participants were having below average empathy levels 
as shown in Figure 1. 

Figure 1: Distribution of empathy levels (n = 300) 

Fig 2: Levels of perceived stress among participants 

Association of socio-demographic properties of participants 

with empathy and stress was evaluated. Gender showed 

significant association both with empathy and stress. Below 

average empathy levels were seen more commonly among 

2nd year MBBS students and in males. Stress perceived by 

majority of participants was of moderate level, more in 3rd 
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year MBBS students while females perceived higher levels 

of stress as shown in table 1. Correlation test was em-

ployed to see linkage between empathy and stress which 

showed correlation coefficient of 0.25 with p value i.e. 

0.00, depicting a strong linear correlation between empathy 

and stress among study participants. In order to identify 

independent predictors of empathy levels, a binary logistic 

regression analysis was carried out, which is displayed in 

Table 2. The model revealed two important factors: gender 

and perceived stress. Females had almost twice the chance 

of being in the average/high empathy category when com-

pared to males (aOR = 2.13, 95% CI [1.28, 3.56]). On the 

other hand, stress was found to be a strong factor contrib-

uting to lower empathic responses in students with the 

highest positive correlation between empathy and stress 

was observed, however, regression analysis which took 

potential confounders into consideration found only female 

gender and lower perceived stress levels as the independent 

predictors of average or high empathy that were statistical-

ly significant. 

A research done by Jarurin Pitanupong et al showed similar 

results like our study where majority (61%) of participants 

showed below average empathy levels.12 A study done by 

Katti Sathaporn et al also showed similar to our study that 

more than half of study participants had below average 

empathy levels and more males had below average empa-

thy levels as compared to females.13 Similarly, research 

done by Valerie Carrard et al also showed that females 

reported higher empathy as compared to males14 which is 

similar to our study. In addition, our logistic regression 

verified that female gender was a significant and independ-

ent predictor of higher empathy (aOR = 2.13), thus 

strengthening this established trend. 

A study done by Reyhane Hizomi Arani et al showed no 

significant association between empathy and gender but 

with levels of MBBS class which is in contrast to our re-

sults.15 The variation in results might be explained by cul-

tural differences in gender socialization or the use of dif-

ferent types of measuring instruments for empathy. A 

study done by Hyoung Seok Shin et al showed significant 

association between gender and empathy which is similar 

to our study.16 A research done by Palinee Detsomboonrat 

et al showed no significant association between years of 

study and empathy which is similar to our study but our 

study showed significant gender association with empathy 

which this study did not.17 The regression analysis pointed 

out that there were differences in empathy according to the 

academic years, however, this association disappeared in 

the multivariate model. This meant that the differences 

observed between the age groups were probably due to 

other factors such as the distribution of stress or gender 

rather than the year of study being a direct cause. A study 

done by Muhammad Nazir et al showed that empathy 

scores increased significantly with each senior class stu-

dents18 which is in contrast to our study where although 

highest score was seen in 4th MBBS class but scores re-

mained static or increased insignificantly from junior to 

senior students.  One of the explanations for this difference 

might be curricular clinical exposure timing; either the 

structure and quality of the clinical rotations can support or 

hinder developing empathy. A study done by Naseem et al 

showed similar results like our study in which females 

showed higher empathy levels than males and also fourth 

year MBBS students had higher empathy levels than other 

classes.19 A study done by Adam Dinoff et al showed that 

lowest empathy scores were demonstrated by fourth year 

MBBS students which is in contrast to results of our 

study.20 Such opposing results point out that the empathy 

route is not the same all over and is probably molded by a 

complicated mix of institutional culture, particular curricu-

lar stressors (e.g., high-stakes exams in a given year), and 

the kind of early clinical experiences.   

The original weak positive correlation (r=0.25) was clari-

fied by the regression analysis which showed that high 

stress was indeed a very strong independent predictor of  

 
Material and Methods  
This cross-sectional analytical study was conducted at the 
Department of Prosthetics, Fatima Memorial Hospital, 
Lahore, from July 2024 to January 2025 and ethical ap-
proval was obtained from Fatima Memorial Hospital under 
ethical number FMH-21/07/2025-IRB-1689.A total of 200 
patients who underwent CBCT scans were included in the 

Table 1: Participants socio-demographics association 
with empathy and stress 

  Empathy Stress perceived 

Cur-

rent 

MBBS 

Below 

average 

High 

levels 

p 

value 
Low Moderate High 

p 

value 

1st year 39 21 

0.06 

5 43 12 

0.08 

2nd 

year 
41 19 9 39 12 

3rd 40 20 8 46 6 

4th 27 33 5 42 13 

5th 

year 
37 23 14 31 15 

Age group 

< 21 

years 
106 61 

0.39 

27 106 34 

0.27 

> 21 78 55 14 95 24 

Current residence 

Day 129 92 

0.08 

29 151 41 

0.72 
Hos-

telite 
55 24 12 50 17 

Gender 

Male 107 43 

0.00 

27 100 23 

0.03 

Female 77 73 14 101 35 

Permanent residence 

Rural 53 25 

0.16 

11 53 14 0.93 

Urban 131 91 30 148 44   
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study. The sample size was calculated using the formula for 
comparing mean differences among three groups, assuming 
a minimum detectable difference of 1.5 mm in IMF dis-
tance, a standard deviation of 3.0 mm, 95% confidence 
level, and 80% power.18 The required sample size was ap-
proximately 189, which was rounded up to 200 participants 
to ensure adequate statistical validity. Non-probability con-
secutive sampling was employed to recruit participants 
who met the inclusion and exclusion criteria. 
Patients aged 18 years and above with fully erupted perma-
nent mandibular dentition from premolar to molar region, 
undergoing CBCT scans for diagnostic or treatment plan-
ning purposes were included in the study. Patients with 
missing teeth in the mandibular anterior region, with man-
dibular fractures, pathology, or developmental anomalies 
and with a history of  orthodontic treatment or surgical in-
terventions        altering mandibular arch form and poor 
quality CBCT scans with motion artifacts or incomplete 
visualization of the mental foramina were excluded from 
the study. 
All participants underwent CBCT imaging using a stand-
ardized protocol. The scans were acquired with patients 
seated upright, maintaining maximum intercuspation, and 
ensuring head stabilization to minimize motion artifacts. 
CBCT images were reconstructed in sagittal, coronal, and 
axial planes using proprietary imaging software. Mandibu-
lar arch form was determined by plotting the dental arch 
curve across the lower anterior teeth, classifying arch 
shapes as ovoid, square, or tapered according to established 
criteria. Intermental foramina measurements were obtained 
by identifying the mental foramina bilaterally and measur-
ing the linear distance between them. Additionally, the ver-
tical position of the foramina relative to the alveolar crest 

this study did not.17 The regression analysis pointed out 
that there were differences in empathy according to the 
academic years, however, this association disappeared in 
the multivariate model. This meant that the differences 
observed between the age groups were probably due to 
other factors such as the distribution of stress or gender 
rather than the year of study being a direct cause. A study 
done by Muhammad Nazir et al showed that empathy 
scores increased significantly with each senior class stu-
dents18 which is in contrast to our study where although 
highest score was seen in 4th MBBS class but scores re-
mained static or increased insignificantly from junior to 
senior students.  One of the explanations for this differ-
ence might be curricular clinical exposure timing; either 
the structure and quality of the clinical rotations can sup-
port or hinder developing empathy. A study done by 
Naseem et al showed similar results like our study in 
which females showed higher empathy levels than males 
and also fourth year MBBS students had higher empathy 
levels than other classes.19 A study done by Adam Dinoff 
et al showed that lowest empathy scores were demonstrat-
ed by fourth year MBBS students which is in contrast to 
results of our study.20 Such opposing results point out that 
the empathy route is not the same all over and is probably 
molded by a complicated mix of institutional culture, par-
ticular curricular stressors (e.g., high-stakes exams in a 
given year), and the kind of early clinical experiences.   
The original weak positive correlation (r=0.25) was clari-
fied by the regression analysis which showed that high 
stress was indeed a very strong independent predictor of 
low empathy (aOR for average/high empathy = 2.53). This 
means that the positive correlation might be a case of spu-
rious effect which could have been confused with other 
variables such as gender. The regression model enables 
one to see the true nature of this relationship: stress at a 
higher level is strongly associated with being less likely to 
show empathy. This is in line with the 'conservation of 
resources' theory,21 whereby chronic stress can deplete the 
emotional reservoir and thus more or less induce emotion-
al numbness or disengagement as a form of defense.22  
This research has some drawbacks that need to be taken 
into account while interpreting the results. The first limita-
tion is the employed cross-sectional design which is able 
to establish correlations but not to determine the direction 
of the relationship between empathy, stress, and the other 
examined variables. The second limitation is the non-
probability quota sampling method used, which, although 
necessary to make sure that there is a proper representa-
tion of gender and students from different years, limits the 
applicability of our results to the institution where the re-
search was conducted. In addition, the sampling method, 
being "first-come, first-served," might have led to the se-
lection of more motivated or available students, thus caus-
ing bias in the sample. To overcome these limitations, 
researchers in the future might consider using longitudinal 
studies and multi-institutional random sampling which 
would result in the better detection of causality and in-

creased applicability.                                                        
Conclusion The present study revealed a significant oc-
currence of low empathy among medical students, where-
in male gender and high stress were the principal inde-
pendent indicators. An immediate change of view on med-
ical education is required to proactively protect student 

well-being. It is strongly suggested that the core curricu-
lum be supplemented with stress-mitigation programs as 
well as empathy training that is longitudinal and personal-
ized. To avoid the extinction of this vital clinical skill, 
such initiatives are a must. Subsequent longitudinal stud-

Predictor Vari-

able 

Adjusted 

Odds Ratio 

(aOR) 

95% Con-

fidence 

Interval 

p-value 

Academic 

Year (Ref: 5th 

Year) 

  0.175 

First Year 0.83 0.37 - 1.87 0.658 

Second Year 0.75 0.34 - 1.68 0.482 

Third Year 0.76 0.34 - 1.69 0.497 

Fourth Year 1.81 0.82 - 3.98 0.143 

Age 

Group (Ref: 

>21 years) 

1.11 0.63 - 1.93 0.726 

Current Resi-

dence (Ref: 

Hostelite) 

0.59 0.33 - 1.07 0.081 

Gender (Ref: 

Female) 

0.47 0.28 - 0.78 0.004 

Perceived 

Stress Score 

2.53 1.58 - 4.06 <0.001 

Table 2: Binary Logistic Regression Analysis of Factors 

Associated with Average/High Empathy Levels (n=300) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 
The objectives of the study were to determine the level of 
empathy present in medical students and identify factors 
affecting it including stress. Mostly participants in our 
study i.e. 61% had below average empathy levels while 
majority of them i.e. 67% perceived moderate stress. A 
significant association was observed between gender with 
empathy and stress. Initially, a slight positive correlation 
between empathy and stress was observed, however, re-
gression analysis which took potential confounders into 
consideration found only female gender and lower per-
ceived stress levels as the independent predictors of aver-
age or high empathy that were statistically significant. 
A research done by Jarurin Pitanupong et al showed similar 
results like our study where majority (61%) of participants 
showed below average empathy levels.12 A study done by 
Katti Sathaporn et al also showed similar to our study that 
more than half of study participants had below average 
empathy levels and more males had below average empa-
thy levels as compared to females.13 Similarly, research 
done by Valerie Carrard et al also showed that females 
reported higher empathy as compared to males14 which is 
similar to our study. In addition, our logistic regression 
verified that female gender was a significant and independ-
ent predictor of higher empathy (aOR = 2.13), thus 
strengthening this established trend. 
A study done by Reyhane Hizomi Arani et al showed no 
significant association between empathy and gender but 
with levels of MBBS class which is in contrast to our re-
sults.15 The variation in results might be explained by cul-
tural differences in gender socialization or the use of differ-
ent types of measuring instruments for empathy. A study 
done by Hyoung Seok Shin et al showed significant associ-
ation between gender and empathy which is similar to our 
study.16 A research done by Palinee Detsomboonrat et al 
showed no significant association between years of study 
and empathy which is similar to our study but our study 
showed significant gender association with empathy which 
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ies should be conducted to follow empathy development 
over time and assess the effectiveness of these interven-
tions. 
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