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Background

In the 21°' century, medical know-
ledge has expanded at an unprecedented
pace, while the time available for clinical
training and practice remains limited. Conse-
quently, research has become both a neces-
sity and a challenge for physicians and medical
students. Artificial Intelligence (Al) has therefore
been introduced as a research assistant aimed
at enhancing efficiency and productivity.
However, a fundamental principle must be

emphasized: Al serves as an assistant rather

FuunAu: 17 NUAIRUS 2569
YSuudlaunaanu: 17 nua1ius 2569

ABUFURNUN: 25 NUAWUS 2569

than a researcher. Some have described this
role as “co-intelligence,” yet it remains inca-
pable of replacing human judgment, account-
tability, integrity, and transparency in the actual

conduct of research.

AMNRUYUAZVDUUAVDY Al

John McCarthy (1955) lalwfienu Al 2
Hu “meviliedssdnstimgfnssivndusnd
azfierndumuaain” 7 Making a machine
behave in ways that would be called in-
telligent if a human were so behaving. !
U290U Al ATEUAUAIINAINITANIUNTISEUS
(learning), N153AT1 (memory), N15AAaUla
(decision-making), MskUan 1w wagn1stimena
WAATIEA

TuusunmIdenensunng Asinla
ANNFURUS TE1I19 Al Wag Machine Learning
(ML)? 31 ML WJudrunidsves Al Tag ML 1y
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9nlud@ WU Zotero, EndNote, Mendeley %3
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AU Lag
dngUlUUAILNTBU PICO (Population, Interven-
tion, Comparison, Outcome) la0813953m152
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erature Search & Summarization)

v a =

JaaUiuilnseadland Al (semi-Al) wag Al

9

a

WugURuUTITIeAumLazasUnangIu W Con-
sensus Al, PubMed.ai, Semantic Scholar Lag
Elicit AP &sanunsafnnsesunainudiisdtos
a3U key findings 911 full text Fdndals vonand

geanunsaldlusunsulunisdanisussanynsy

] [y

WY Zotero, Endnote $71AU web connector

1 v ] Y

iefasiivunanuidgudeyadiudildedia

Y

o w o A

1 ' <3 v [ a
Wussuy EJEJN‘liﬂG]’]QJ VBINNAFIAYAD Al BI1LAA

Mz “hallucination” v3eai1adeyasnedanladl

98334 (fabricated references) ﬁ%’%’ahjmi’nﬂﬁ]

Published online April 2026

Tnasfiaznsanaeufuatunnads (zero-trust
verification)
3. N59NLUUMSAN®Y (Study Design)
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1. Transparency AsiUatuan sy Al Tu
manuscript Tuduwes Disclosure fail: “al tools
were used to assist in language editing and
organization. The author takes full responsibil-
ity for the content.” MuAIMUe1 1989 Inter-
national Committee of Medical Journal Editors
2025 (ICMUEY
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Abstract

Background: Eye conditions are commonly encountered in primary care, requiring
general doctors to possess adequate ophthalmic knowledge and skills. However, many
general doctors report limited confidence in diagnosing and initiating treatment for eye
conditions. With ongoing advances in medical knowledge, continuing professional
development (CPD) is crucial for maintaining and enhancing clinical competence.
This study aimed to assess the current ophthalmic competence of general doctors and to
explore how CPD can improve their ability to diagnose and manage common eye
conditions.

Methods: A cross-sectional survey was conducted among general doctors who
had graduated within the past five years. Data were collected via an online questionnaire
comprising demographics, confidence in diagnosing and managing eye diseases, multiple-
choice knowledge questions, and perceptions of ophthalmology education and CPD.
Descriptive and inferential analyses were performed.

Results: Sixty general doctors completed the survey. The mean age was 26.2
years (SD 1.93), median time since graduation was 18 months (IQR 6-29), and median
overall GPA was 3.50 (IQR 3.30-3.70). The mean ophthalmology knowledge score was
81.7% (SD 13.9). Confidence was highest for common eye diseases such as pterygium,
hordeolum, and conjunctivitis, and lowest for emergency conditions such as central
retinal artery occlusion (CRAO) and acute angle-closure glaucoma. GPA correlated
positively with knowledge scores (r = 0.467, p < 0.001), and ophthalmology course grade
significantly predicted performance (Spearman’s P = 0.42, p = 0.004). Most respondents
preferred CPD activities every 6-12 months.

Conclusion: Although general doctors demonstrated satisfactory knowledge of
common eye conditions, their confidence in managing ophthalmic emergencies remained

limited. Academic performance during medical school was a strong predictor of retained
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knowledge, underscoring the need for enhanced ophthalmology teaching and regular,
case-based CPD to strengthen practical skills after graduation.
Keywords: ophthalmology education; general doctors; CPD; medical education;

diagnostic confidence
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Introduction

Eye conditions are common presen-
tations in primary care but remain under-
represented in many medical curricula.* Ge-
neral doctors frequently serve as the first point
of contact for patients with ocular complaints;
however, many report having limited ophthalmic
knowledge and clinical confidence, particularly
regarding acute eye conditions.*” The global
decline and disparities in the duration and
quality of undergraduate ophthalmology
education have been recognized internationally
and may lead to misdiagnosis, delayed referrals,
or inappropriate manage- ment.!

Studies have consistently shown persis-
tent knowledge and confidence gaps among
primary care doctors and residents, particularly
in ophthalmology. For example, reports from
the United States and research on medical
students’ retention of screening eye examination
skills highlight insufficient ophthalmic know-
ledge and diagnostic confidence among early-
career practitioners.”® Consequently, continuing
professional development (CPD) programs are
widely proposed as a mechanism to streng-
then ophthalmic competency. However, to
design effective CPD curricula that address
specific practice gaps, a clear understanding of
the current knowledge baseline and learning
preferences of general doctors is essential.

The International Council of Ophthal-
mology (ICO) has established global guidelines

for undergraduate ophthalmic education, em-

Published online April 2026

phasizing that all medical graduates should
achieve core competencies to recognize, diag-
nose, and manage common eye conditions and
emergencies.’® However, a systematic review
by Krungkraipetch et al. revealed significant
global disparities in ophthalmology curricula
relative to ICO recommendations.'! Despite
these guidelines, ophthalmology rotations in
Thailand are typically brief, and there is limited
evidence regarding knowledge retention and
confidence among recent graduates in clinical
practice.

Therefore, this study aimed to (1) evalu-
ate the ophthalmic knowledge and self-
reported confidence of Thai general doctors
within five years of graduation, (2) assess their
perceptions of ophthalmology education, and
(3) identify preferred CPD formats to enhance
diagnostic and management skills, providing
an evidence base for developing targeted

educational interventions.

Methods
Study Design

This study was a cross-sectional, on-
line survey administered via Google Form:s.
The questionnaire link was distributed through
the LINE application in collaboration with
regional medical education centers across

Thailand.
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Participants and Sampling

The study population consisted of
general doctors who had graduated with
a Doctor of Medicine degree within the past
five years and were working in primary care
settings. Participants were recruited using
a pragmatic sampling approach to capture

a broad cross-section of the target population.

Sample size and response rate

This study was designed as an explo-
ratory survey, and no a priori sample size
calculation was performed. The survey link
was distributed via professional online chan-
nels and regional medical education net-
works without a defined sampling frame;
therefore, the total number of physicians who
received the survey could not be reliably
determined, and a response rate could not
be calculated. A total of 60 eligible re-
spendings completed the questionnaire and
were included in the analysis. However, this
sample size provides sufficient statistical
power for the analyses performed, ensuring

the reliability of our results.

Research Instrument
The online questionnaire comprised four
sections:

1. Demographics: age, gender, duration
of ophthalmology training, time since gradu-
ation, overall GPA, ophthalmology course

grade, and current workplace.

Published online April 2026

2. Confidence in Diagnosing and Mana-
ging Common Eye Diseases: rated on a 4-
point Likert scale (1 = not confident at all; 4
= very confident).

3. Knowledge Assessment: a 10-item
multiple-choice questionnaire (MCQ) assessing
diagnosis and initial management of common
ophthalmic conditions.

4. Perceptions of Ophthalmology Edu-
cation: closed and open-ended questions
exploring views on undergraduate ophthal-

mology training and preferences for CPD.

Data Collection Procedure

The questionnaire was distributed via
Google Forms and disseminated through the
LINE application in collaboration with re-
gional medical education centers across
Thailand. Participants completed the survey

anonymously on personal devices.

Data Analysis

Demographic and confidence data
were analyzed using descriptive statistics
(mean, SD, median (IQR), frequency, and
percentage). MCQ scores were summarized
using descriptive statistics. Associations
between demographic/academic variables
and knowledge scores were examined using
Pearson correlation and Spearman rank cor-
relation, as appropriate. Comparisons be-
tween subgroups were performed using inde-

pendent samples t-tests. A p-value of < 0.05

14



Medical and Health Professions Education

was considered statistically significant.

Ethical Considerations

Participation was voluntary, and ele-
ctronic informed consent was obtained.

The study was approved by the
Human Research Ethics Committee of Khon
Kaen Hospital, Thailand (Approval No. KEXP
67076).

Results
Participant Characteristics

Sixty general doctors completed the
survey, working across different regions of

Table 1 Characteristics of Participants

Published online April 2026

Thailand: Central (24, 40.0%), Northeastern
(19, 31.7%), Northern (8, 13.3%), Southern (5,
8.3%), and Eastern (4, 6.7%). The mean age
was 26.2 years (SD 1.93), and the median time
since graduation was 18 months (IQR 6-29).
The median overall GPA was 3.50 (IQR 3.30-
3.70). Twenty-two participants (36.7%) earned
an A in ophthalmology, 14 (23.3%) received a
B+, and 14 (23.3%) earned a B. Most
participants worked in general or regional
hospitals (53.3%), followed by community
hospitals (30.0%) and university-affiliated
hospitals (15.0%) (Table 1)

Variable n(%) (n=60)
Age (years), Mean + SD 262+ 19
Duration of ophthalmology training (weeks), Mean + SD 3012
Months since graduation (months), Median (IQR) 18 (6-29)

Overall GPA, Median (IQR)

3.50 (3.30-3.70)

Ophthalmology grade n (%)

-A 22 (36.7 %)
- B+ 14 (23.3 %)
-B 14 (23.3 %)

- Lower than B

10 (16.7 %)

Current workplace n (%)

- General/regional hospital

32 (53.3 %)

- Community hospital

18 (30.0 %)

- University-affiliated hospital

9 (15.0 %)

- Private clinic

1 (1.7 %)

Note: Values are presented as mean + standard deviation (SD) for normally distributed continuous variables,

median (interquartile range [IQR]) for non-normally distributed continuous variables, and number (percent-

age) for categorical variables.
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Knowledge Assessment
The mean ophthalmology knowledge

score was 81.7% (SD 13.9).

Confidence in Diagnosis and Management
As illustrated in Figure 1, participants
demonstrated the highest confidence in
managing common, non-urgent eye con-
ditions such as pterygium (Diagnosis M = 3.77,
Treatment M = 3.28), hordeolum (Diagnosis M
= 3.58; Treatment M = 3.38), and various
forms of conjunctivitis (M > 3.0). In contrast,
confidence was considerably lower for oph-
thalmic emergencies and less frequently

encountered diseases, including central

retinal artery occlusion (Diagnosis M = 1.86;
Treatment M = 1.92), papilloedema (Diagnosis
M = 2.10; Treatment M = 2.02), and acute
angle closure glaucoma (Diagnosis M = 2.58;
Treatment M = 2.33). Further analysis re-
vealed no statistically significant association
between the workplace setting (Community
Hospital, General or Regional Hospital,
University-affiliated hospital, or Private clinic)
and confidence levels (data not shown).
These findings suggest that general doctors
felt more capable when managing routine
anterior segment disorders but less confident
when facing acute or vision-threatening

conditions.

Mean Confidence Levels in Managing Common Ophthalmic Diseases

Allergic conjunctivitis

Hordeolum

Viral conjunctivitis

Pterygium

Bacterial conjunctivitis

Corneal or conjunctival foreign body
Refractive error

Corneal ulcer

Chemical injury

Orbital cellulitis

Herpes zoster opthalmicus

Cataract

Rupture Globe

Penetrating ocular injury

Acute angle closure glaucoma
Congenital nasolacrimal duct obstruction
Papilloedema

Central retinal artery occlusion

Ophthalmic Conditions

10 15

2.0 2.5 3.0 3.5 4.0
Mean Confidence Score (1-4)

Figure 1 Mean confidence levels in managing common ophthalmic diseases among general

practitioners (n = 60). Confidence was rated on a 4-point Likert scale (1 = not confident at all,

4 = very confident). Respondents showed the highest confidence in managing common

external eye conditions such as allergic conjunctivitis, hordeolum, and pterygium, whereas

lower confidence was reported for emergency or complex cases including CRAQ,

papilloedema, acute angle closure glaucoma and ocular trauma.
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Confidence in Ocular Examination Skills

Respondents reported the highest confidence
in extraocular movement examination (M =
3.50), pupillary light reflex (M = 3.30), and
visual acuity testing (M = 3.20), and the
lowest confidence in anterior chamber depth
estimation (M = 2.38), tonometry (M = 2.33),

and direct ophthalmoscopy (M = 2.26).

Perceptions of Undergraduate Ophthal-
mology Education

Participants identified observation of real
cases, video on-demand lessons, and tradi-
tional lectures as the most effective learning
methods. More than half (56.7%) believed
that writing case reports improved long-term
retention. Most respondents (76.7%) felt
moderately to very well prepared by their
ophthalmology curriculum, and 58.3% ex-
pressed interest in ophthalmology resi-
dency training. The preferred clinical rotation

duration was 4.5 weeks (range 2-12 weeks).

Preferred CPD Approaches

Respondents recommended short work-
shops, online materials, and observational
rotations as preferred CPD formats. The largest
proportion (38.3%) preferred participation

every 6-12 months.

Published online April 2026

Correlation Analyses

A significant positive correlation was found
between overall GPA and ophthalmology
knowledge scores (r = 0.467, p < 0.001),
indicating that participants with stronger
overall academic performance tended to
achieve higher scores on the knowledge
assessment (Figure 2A). Similarly, a moderate
positive correlation was observed between
ophthalmology course grades and MCQ
scores (Spearman’s P = 0.42, p = 0.004),
suggesting that higher ophthalmology grades
were associated with better knowledge
retention after graduation (Figure 2B). In con-
trast, no significant association was detected
between months since graduation and know-
ledge scores (Spearman’s P = 0.036, p =
0.784). To further investigate this, a com-
parison between recent graduates (<2 years)
and experienced physicians (> 2 years) was
performed, which also revealed no significant
difference in mean competence scores (8.46
vs. 8.29; p = 0.60). These findings indicate
that elapsed time since graduation was not a
key determinant of ophthalmic knowledge

among recent graduates (Table 2)
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Score vs. GPA

Score

5 °

25 30 35
GPA

Figure 2A Each dot represents an individual participant (n = 60). The x-axis indicates the
overall GPA (range 2.0-4.0), while the y-axis represents the corresponding ophthalmology
MCQ knowledge score (0-10 scale). The red line illustrates the fitted linear regression model,

and the gray band indicates the 95% confidence limits.

Score vs. Ophthalmology Grade

9

Score

20 25 30 35 40

Ophthalmology Grade (Numeric)
Figure 2B Each point represents an individual participant (n = 60). The x-axis shows
ophthalmology course grade (converted to numerical scale: A = 4.0, B+ = 3.5, B = 3.0, etc.),
and the y-axis represents the corresponding MCQ knowledge score (0-10). The blue line

indicates the linear regression fit with 95% confidence limits (gray band).

18



Medical and Health Professions Education

Published online April 2026

Table 2 Correlation Analysis Between Academic and Demographic Variables and Ophthalmol-

ogy Knowledge Scores (MCQ)

Variable Statistical Test and | p-value Interpretation
Coefficient
Overall GPA vs MCQ | Pearson’s r = 0.467 < 0.001* | Significant positive
score correlation
Ophthalmology Spearman’s p = 0.42 | 0.005* Significant difference among
grade vs MCQ score grade groups (higher grade —
higher knowledge score)
Months since gradua- | Spearman’s p = 0.036 | 0.784 No significant
tion vs MCQ score correlation

Note: 1. *p < 0.05 was considered statistically significant. Both Pearson and Spearman correlations were

used to validate linear and non-parametric associations between continuous variables.

2. (n = 60)

Discussion

While Thai general doctors demon-
strated satisfactory overall ophthalmic know-
ledge, their confidence in managing oph-
thalmic emergencies remained limited. This
finding aligns with international studies
showing that primary care physicians often
exhibit substantial deficiencies in ophthalmic
diagnostic skills and clinical confidence,
particularly for acute or vision-threatening
conditions.? Prior evidence indicates that
non-ophthalmologist clinicians frequently
misdiagnose serious eye diseases, have
inadequate retention of essential examina-
tion skills, and may delay appropriate refer-
ral, thereby increasing the risk of adverse
outcomes.>” The positive relationships

between overall GPA, ophthalmology course

grades, and knowledge scores emphasize the
influence of academic performance on re-
tained competence. This suggests that students
who perform strongly during their under-
graduate medical training are more likely to
preserve and apply ophthalmic knowledge
after graduation. Academic achievement may
reflect better foundational understanding,
effective learning strategies, or greater en-
gagement during clinical rotations, all of
which facilitate long-term knowledge reten-
tion. These findings highlight the importance
of strengthening undergraduate ophthal-
mology education and ensuring sufficient
depth of training for medical students, as
early academic performance appears to play
an important role in shaping future clinical

competence. The lack of association between
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time since graduation and knowledge perfor-
mance in our study suggests that knowledge
decay is driven less by chronological time
than by limited clinical exposure. Although
Haycocks et al. (2024) reported significant
variations in long-term factual knowledge
retention, our subgroup analysis found no
significant difference in competence scores
between recent graduates (< 2 years) and
experienced practitioners (> 2 years).'* This
suggests that basic ophthalmic knowledge
may remain relatively stable in the short
term, or that the "silo effect" described by
Mottow-Lippa et al. where unused skills fade
after rotation— occurs rapidly after medical
school and plateaus, regardless of subsequent
years in practice.’® Furthermore, Albert et al.
emphasize that active "rehearsals" rather than
years of practice are the primary determinant
of retention.'* Therefore, incorporating "regular
refresher training" into CPD is essential to
prevent this decline.

Participants’ preferences for case-
based, hands-on learning are consistent with
adult learning principles stressing active parti-
cipation.” Flexible formats—such as video-
on demand resources, peer learning, and
short practical workshops—align with con-
temporary blended CPD models that en-

hance clinical applicability and accessibility

Limitations

The author acknowledges several limitations
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in this study. Due to the distribution of the
survey via online professional channels, the
total number of recipients was unknown,
precluding the calculation of a response rate.
Given the modest sample size of 60 parti-
Cipants, and the absence of an a priori sample
size calculation, the statistical results should
be interpreted as exploratory rather than
confirmatory. Additionally, the use of self-
reported confidence levels and a brief 10-
item knowledge test may not fully capture
the full range of clinical proficiency. Future
studies incorporating larger sample sizes and
practical skill assessments are recommended

to extend these findings.

Implications

Curriculum developers should con-
sider extending the duration of ophthal-
mology rotations and incorporating more
case-based learning to reinforce diagnostic
reasoning and clinical application. CPD
organizers should adopt blended learning
models combining online and hands-on
formats, emphasizing real patient cases and
simulated ophthalmic emergencies at regular

6—-12 months intervals.

Conclusion

Thai general doctors demonstrated
an adequate foundation in ophthalmology;
however, notable gaps remained in con-

fidence and the ability to manage complex
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or emergency eye conditions. Academic
performance during medical school was a
stronger predictor of retained knowledge
than time since graduation. Regular, case-
based, and interactive CPD initiatives are
essential to address these competency gaps
and strengthen the quality of ophthalmic

care in primary care settings.
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Abstract

Background: The rigorous nature of medical education often contributes to various mental
health concerns, including burnout syndrome. Students who possessed strong grit and resili-
ence attributes, coupled with a supportive educational environment, were less likely to expe-
rience burnout. This study investigates the association of grit, resilience, and the educational
environment with burnout syndrome among clinical medical students.

Methods: A cross-sectional study was conducted involving 103 (97.17%) fourth-to sixth-year
medical students in a Chonburi Hospital, Thailand in the academic year 2024. Participants
completed self-administered questionnaires including: demographic information (sex, level,
GPAX, rotation and intention to study medicine), Maslach Burnout Inventory, 8-item Short Grit
Scale, Davidson Resilience Scale 10 and Dundee Ready Education Environment Measure
(DREEM). Data were analyzed using linear regression analysis, and binary logistic regression
with statistical significance p<0.05.

Results: The prevalence of burnout was 53.4%. High resilience and grit were 48.5% and 20.4%
of students, respectively. Significant negative correlations were found between burnout di-
mensions (EE, DP) and grit (p = 0.049), resilience (p = 0.032), and several DREEM subscales
consisted of academic self-perception (p < 0.001) and social self-perception (p = 0.004).
Multivariable logistic regression revealed that low perception of atmosphere (OR = 12.84, p =
0.018) and low social self-perception (OR = 9.44, p = 0.006) were significantly associated with
burnout. The model yielded an AUC of 0.77.

Conclusions: Grit, resilience, self-confidence, and strong peer support were key protective
factors against burnout. Academic and social self-perceptions were strong predictors of burn-
out risk.

Keywords: burnout, grit, resilience, educational environment, medical Stude
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Background

Medical education is a demanding,
challenging, and stressful process that medical
students must endure. The nature of medical
training exposes students to multiple forms
of stress, which may contribute to mental
health problems such as burnout syndrome!”.
A previous study conducted among clinical
medical students at Chonburi Medical Edu-
cation Center (CMECQ)* revealed that fourth-
year students, male students, and those with
GPAX < 3.0 tended to experience higher levels
of emotional exhaustion and depersonaliza-
tion, highlighting the need to monitor and
support at-risk groups.

On the other hand, individual psycho-
logical resources play an important role in
shaping how students perceive and cope with
stressful environments. Students who possess
strong psychological resources are better able
to handle heavy academic workloads, adapt to
constant pressure, and overcome challenges

effectively®. Two such psychological®*

, grit and
resilience, have received increasing attention.
These two constructs are interrelated
constructs that function as key protective
factors against burnout. Grit supports sustained
effort and goal commitment despite prolonged
academic demands®’, whereas resilience
facilitates adaptive coping and psychological
recovery when encountering stressors and
setbacks®'%. Together, they may reduce

emotional exhaustion and depersonalization

while supporting personal accomplishment.
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Another crucial factor is the educational

t115 which includes the curri-

environmen
culum, teachers, peer relationships, and overall
learning atmosphere. It is hypothesized that
students with higher levels of grit and resilience,
together with a positive educational environ-
ment, are less likely to experience burnout.
However, studies exploring the association
among burnout, grit, resilience, and the edu-
cational environment among clinical medical
students remain limited. This study aimed to
investigate the relationships between burnout,

grit, resilience, and the educational environ-

ment among medical students.

Materials and Methods
Study design and population

A cross-sectional design was con-
ducted at the Chonburi medical education
center, Thailand, during June and August
2024. Participation included 103" _ year
medical students. Ethical clearance was
obtained from the Chonburi Hospital Research

Ethics Committee (No. 31/67/5/q).

Data collection

Data were collected using a structured
self-administered online questionnaire, which
comprised five sections: demographic infor-
mation, burnout, resilience, grit, and perception
of the educational environment. All instru-
ments used were previously validated and

widely applied in medical education research.
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Research instruments
1. Demographic and Academic Characteris-
tics

Information was collected on sex,
year of study, grade point average (GPAX),
and type of clinical rotation. Clinical
rotations were categorized into major
departments (Internal Medicine, Surgery,
Obstetrics and Gyne- cology, and Pediatrics)
and minor depart- ments (Psychiatry,
Orthopedics, Ophthalmology, and Commu-
nity Medicine).
2. Burnout

Burnout was measured using the
Maslach Burnout Inventory (MBI), originally
developed by Maslach and Jackson and tran-
slated into Thai by Summawart S. The MBI
assesses three dimensions: emotional exhaust-
tion (EE), depersonalization (DP), and personal
accomplishment (PA). According to the scoring
criteria proposed by Maslach and Jackson,
students were classified as having burnout
if EE > 27 or DP > 13. Previous studies among
medical students have demonstrated good
internal consistency, with Cronbach’s alpha
coefficients of 0.87 for EE, 0.86 for DP, and 0.77
for PA.
3. Resilience

Resilience was assessed using the
Davidson Resilience Scale - 10 items (DRS-
10)'%!7 which measures an individual’s ability

to adapt to stress and recover from chal-
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lenges. A total score ranging from 0 to 40.
A score of > 255! indicated good resilience,
as previously reported in validation studies
conducted among Thai university students
(Cronbach’s alpha = 0.82)
4. Grit

Grit was measured using the 8-Item
Short Grit Scale developed by Duckworth and
Quinn®’. Total scores were categorized into
three levels: high grit (>75th percentile),
average ¢grit, and low grit. Higher scores
indicated greater perseverance and long-
term passion for goals, with a Cronbach’s
alpha = 0.83
5. Educational Environment

The Dundee Ready Education Envi-
ronment Measure (DREEM)*#? was used to
evaluate students’ perceptions of their
learning environment. It comprises 50 items
categorized into five domains: Students’
Perceptions of Learning (SPL), Students’
Perceptions of Teachers (SPT), Students’
Academic Self-Perception (SAP), Students’
Perception of Atmosphere (SPA), and
Students’ Social Self-Perception (SSP). Each
item is scored on a 5-point Likert scale, where
0-1 indicates a negative perception, 2 is
neutral, and 3-4 reflects a positive per-
ception. The Thai adaptation of the DREEM
instrument has demonstrated high internal
consistency, with Cronbach’s alpha exceding

0.91.

26



Medical and Health Professions Education

Statistical analysis

All data were analyzed using IBM SPSS
Statistics version 26 (IBM Corp., Armonk, NY,
USA). Pearson’s correlation analysis was per-
formed to examine the association among
burnout components, grit, resilience, and
DREEM subscales. Multivariable linear re-
gression was applied to identify independent
predictors of EE and DP, adjusting for sex,
academic year, GPAX, and clinical rotation.
In addition, binary logistic regression was con-
ducted to determine factors associated with
burnout status. Statistical significance was set

at p < 0.05.

Results
Baseline Characteristics

A total of 103 clinical medical students
participated in the study, representing a 97.2%

response rate. Most participants were female

Published online April 2026

(59.2%), and the distribution across academic
years was similar (32.0% fourth-year, 34.0%
fifth-year, and 34.0% sixth-year students).
The majority were assigned to major clinical
rotations (68.0%) and reported a personal
intention to study medicine (86.4%). The
median GPAX was 3.2 (IQR 2.97-3.45), and
70.9% had GPAX = 3.00. The mean resilience
score was 25.09 + 5.01.

As illustrated in FigurelA, burnout
syndrome was observed in 53.4% of clinical
medical students, indicating that more than
half of the participants experienced either
high emotional exhaustion or depersonali-
zation. Figures1B-D that most students
reported average grit levels and ge- nerally
positive perceptions of the educational
environment across overall DREEM categories

and subscales.
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A. Burnout Status

No burnou t

46.6%

53.4%

a0
Percentage (%)
B. Distribution of Grit Levels
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C. Overall DREEM Categories
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Plenty of problems

Very poor
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D. Positive Perception by DREEM Subscales

a0 60
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80

91.3%

B87.4%

Figure 1. (A) prevalence of burnout syndrome,
(B) distribution of grit levels, (C) overall
perception of the educational envi- ronment
based on DREEM categories, and (D) proportion
of students reporting positive perceptions
across DREEM subscales. Values are presented
as percentages. Spl, Students’ Perception of
Learning; Spt, Students’ Perception of Teachers;
Sap, Students’ Academic Self-Perception; Spa,
Students’ Perception of Atmosphere; Ssp,
Students’ Social Self-Perception; DREEM,
Dundee Ready Education Environment

Measure

40
Percentage (%)

60 80 100

Regression analysis revealed that po-
sitive SAP significantly reduced all three
burnout components: EE ([3 = -0.905, 95% Cl
~1.327 to -0.483, p < 0.001), DP (B = -0.491,
95% Cl -0.849 to -0.133, p = 0.008), and Low
PA (B = -0.675, 95% CI —1.226 to -0.124, p =
0.017). Lower scores in SSP were also asso-
ciated with higher EE and DP. In addition,
higher total DREEM, grit, and resilience scores
were linked to lower burnout across all dimen-
sions, showing that both psychological strength
and a supportive educational environment

protect against burout. (Table 1)
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Table 1 The multivariable linear regression analysis examining predictors of the three

burnout components

Published online April 2026

EE DP PA

beta | 95% p beta | 95% p beta 95% p
cl cl cl

Spl -0.29 | -0.67, 0.14 |-0.30 | -0.60, | 0.05 | -0.24 | -0.71, 0.31
0.09 0.00 0.23

Spt -0.10 | -0.58, 0.68 |-0.33] -0.78, | 0.09 | -0.39 -0.97, 0.19
0.38 0.05 0.20

Sap -0.91 | -1.33, | <0.001 |-0.49 | -0.85, | 0.01 | -0.68 -1.23, 0.02
-0.48 -0.13 -0.12

Spa -0.06 | -0.43, 0.74 0.06 | -0.23, | 0.67 |-0.28 -0.73, 0.21
0.30 0.36 0.16

Ssp -0.64 | -1.08, 0.00* |-0.40 | -0.76, | 0.03 | -0.34 | -0.90, 0.23
-0.20 -0.05 0.22

DREEM | -0.13 | -0.24, 0.02* |-0.09 | -0.18, | 0.04 | -0.13 -0.27, 0.06
-0.02 0.00 0.01

Grit -0.31 | -0.62, 0.05* |-0.16 | -0.41, | 0.21 | -0.45 -0.83, 0.02
0.00 0.09 -0.07

Resilience | -0.27 | -0.52, 0.03* |-0.23 | -0.43, | 0.02 | -0.33 -0.63, 0.04
-0.02 -0.03 -0.02

EE, Emotional Exhaustion; DP, Depersonalization; PA, Personal Accomplishment; Spl, Students’ Perception

of Learning; Spt, Students’ Perception of Teachers; Sap, Students’ Academic Self-Perception; Spa, Students’

Perception of Atmosphere; Ssp, Students’ Social Self-Perception; DREEM, Dundee Ready Education Envi-

ronment Measure; Cl, confidence interval.

Students in minor wards were less

likely to experience burnout compared with

those in major wards (adjusted OR = 0.40, 95%

Cl 0.15-1.04, p = 0.061). Low scores in SPA and

SSP were significantly related to burnout (SPA:
adjusted OR = 12.84, 95% Cl 1.54-106.91, p =

0.018; SSP: adjusted OR = 9.44, 95% Cl 1.92—
46.46, p = 0.006) (Table 2). The multivariate
model predicting burnout had good accuracy,

with an area under the ROC curve (AUQ) of

0.77.
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Table 2 Factors associated with burnout by binary logistic regression

variable Crude 95% ClI p Adjusted OR | 95 % CI p
OR
- Male 0.91 0.41, 2.01 0.82
- 4™ year student - - 1.00
- 5% year student 0.47 0.18,1.26 0.13
- 6™ year student 0.42 0.16,1.13 0.09
- GPAX < 3.00 0.46 0.19,1.12 0.09
- Minor 0.30 0.12,0.71 0.01 0.40 0.15,1.04 | 0.06
Department
- low SPL - - -
- low SPT 6.85 0.81,57.88 | 0.08
- low SAP - - -
- low SPA 19.28 2.45,151.96 | 0.005* 12.84 1.54,106. | 0.02*
91
- low SSP 11.19 2.44,51.35 | 0.002* 9.44 1.92, 0.01*
46.46
- low DREEM - - -
- Resilience 0.56 0.26, 1.22 0.15
- Low Grit 1.78 0.74, 4.25 0.20

GPAX, cumulative grade point average; Spl, Students’

Perception of Learning; Spt, Students’ Perception of

Teachers; Sap, Students’ Academic Self-Perception; Spa, Students’ Perception of Atmosphere; Ssp, Students’

Social Self-Perception; DREEM, Dundee Ready Education Environment Measure; Cl, confidence interva

Discussion

Burnout prevalence observed in this
study was comparable to previously reported
data from the same institution”. International
evidence likewise indicates that approximately
half of medical trainees experience burnout
symptoms!. In clinical-phase students, burnout
is likely driven by cumulative academic

demands, prolonged clinical duties, emotional

strain from patient care, and the stress
associated with transitioning into clinical
responsibilities*'> .

The mean DREEM score (125.2 + 12.6)
re- flected an overall positive perception of
the learning environment. Notably, a more
favo- rable educational climate was

significantly associated with lower burnout

levels, parti- cularly in the domains of
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Students’ Academic Self-Perception (SAP),
Students’ Perception of Atmosphere (SPA),
and Students’ Social Self-Perception (SSP).
These findings are consistent with prior
research demonstrating that supportive,
learner-centered environments contribute to
im- proved psychological well-being and
reduced emotional distress'?%? Additionally,
students rotating in minor wards exhibited
lower burnout tendencies compared with
those in major clinical rotations. This
difference may be explained by variations in
workload, emo- tional intensity, and levels of
supervisory support. Evidence from both Thai
and inter- national contexts suggests that
smaller, com- munity-based training
environments often promote closer mentoring
relationships and more supportive student-
teacher interactions?!.

Higher levels of grit and resilience
were asso- ciated with lower emotional
exhaustion, depersonalization, and reduced
personal accomplishment. This aligns with
evidence indicating that ¢rit and resilience
function as protective factors against
burnout>®®, Resi- lience scores in this cohort
(mean = 25.09 + 5.01) were comparable to
findings among Thai university students
assessed using the Connor-Davidson
Resilience Scale (CD-RISC)!'. Students scored
highest in beliefs reflecting adaptive coping,
such as perceiving stress as strengthening and
demonstrating the ability to recover from

setbacks. However, sustaining concentration

Published online April 2026

under stress remained chal- lenging, consistent
with longitudinal evidence showing that
emotional recovery does not always translate
into sustained academic focus’.

Collectively, these findings underscore
the importance of integrating psychological
skill development into the medical curri-
culum. Structured mentoring systems, re-
flective practice, and resilience training may
strengthen coping capacity and mitigate burn-
out risk?. Interventions promoting self-
awareness and peer support are also critical
for fostering sustainable professional identity
formation®?*. Importantly, strategies should
address not only individual coping skills but
also systemic educational factors including
feedback culture, workload management, and
learning climate to achieve sustained
improvements in student well-being.
Limitations

This study was conducted in a single
center and used self-reported measures,
which may introduce reporting bias. However,
the high response rate and consistency with
prior national and international findings
enhance the reliability of the results. Future
research should employ multicenter longitu-
dinal designs to explore causal relationships
and evaluate the effectiveness of interventions

promoting grit and resilience.

Conclusions
Grit, resilience, and positive self-

perception, both academic and social, serve
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as key protective factors against
burnout among clinical medical students.
Students who demonstrate perseverance,
emotional adaptability, and strong peer
connections experience lower levels of
emotional exhaust- tion and depersonaliza-
tion, along with higher personal accomplish-
ment. Conversely, nega- tive perceptions of
the learning atmosphere and social
environment significantly increase burnout
risk. Interventions that strengthen resilience
and peer support, while improving the
educational climate through mentorship and
supportive feedback, may effectively reduce
burnout and enhance student well-being

during clinical training.
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Abstract

Background: Online learning has emerged as an alternative educational approach in
medical education when conventional clinical training is restricted, with potential effects
on student well-being and clinical competency.

Objectives: To compare perceived impacts of online learning on health and clinical skills
among fourth-, fifth-, and sixth-year students.

Methods: This cross-sectional analytical study included 34 medical students from years
4-6 using proportionate stratified sampling. A 24-item questionnaire covering seven
domains was used. (Cronbach’s alpha = 0.65). Data were analyzed using descriptive
statistics and one-way ANOVA, post hoc pairwise comparisons were conducted using the
LSD.

Results: The response rate was 85%. Most respondents were fifth-year students (47.1%)
with a mean online learning duration of 17.5 hours/week. Fourth-year students
experienced the greatest physical impact, including office syndrome (MD 1.25, 95% Cl
0.26-2.24, p=0.008), eye strain (MD 1.60, 95% CI 0.58-2.62, p=0.004), and insomnia (MD
1.13, 95% Cl 0.28-1.98, p=0.009), and reported significantly higher stress and anxiety (MD
1.13, 95% Cl 0.24-2.02, p=0.009 and MD 1.50, 95% Cl 0.56-2.44, p=0.003) than other
groups. Leadership and adaptation skills were more affected in junior students, while
sixth-year students reported the least impact on examination performance.

Conclusion: Online learning affected physical health, mental health, social wellbeing,
clinical skills, and learning outcomes differently across academic years, with fourth -year
students most affected and sixth-year students least affected.

Keywords: online learning, clinical-year medical students, mental health, clinical skills
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m‘s'mﬁ 1 Baseline characteristics of medical students
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Variable Number (%) N = 34
WA N(%)
%18 18 (52.9)
AN 16 (47.1)
FuT n(%)
U4 8 (23.5)
U5 16 (47.1)
U6 10 (29.4)
GPA n(%)
< 3.00 2(5.9)
3.00 - 3.49 18 (52.9)
> 3.50 14 (41.2)
szpzaannsiseusaulal (@alusdad) n(%)
0-2 ./ 12 (35.3)
>2-4 %3./7U 8 (23.5)
>0-6 ¥3./7U 12 (35.3)
>6 U3/ 2(5.9)
SruuTuiiBeuseulay (Judeduaii) n(%)
0-1 w/dUami 8 (23.5)
2-3 Ju/dUnm 6 (17.6)
4-5 u/dam 20 (58.9)
svaznainisiteusaulatduenaudud $2lusy/dUav (Mean + SD)
U4 18.3 (14-24)
U5 17.5 (12-22)
U6 7.2 (4-10)
TsaUs23167 n(%)
Major Depressive disorder (MDD) 1(2.9)
Allergic Rhinitis (AR) 1(2.9)
Urticaria 1(2.9)
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A15747i 2 Perceived impacts of online learning on health and clinical skills

Mean Differ- 95% CI
Variable Comparison p-value
ence
NANSENUATUSINTY
Year 4 vs 5 1.25 0.008 0.26 — 2.24
Office syndrome
Year 4 vs 6 1.15 0.023 0.14 - 2.16
Headache Year 4 vs 5 1.00 0.026 0.11 - 1.89
Year 4 vs 5 1.25 0.013 0.33 - 2.17
Eye strain
Year 4 vs 6 1.60 0.004 0.58 - 2.62
NANTENUAIUIN R
Year 4 vs 5 1.13 0.009 0.24 - 2.02
Stress
Year 4 vs 6 1.80 <0.001 0.79 - 2.81
Year 4 vs 5 1.50 0.003 0.56 — 2.44
Anxiety
Year 4 vs 6 2.30 <0.001 1.18 - 3.42
Year 4 vs 5 1.00 0.046 0.02 - 1.98
Depression
Year 5 vs 6 1.05 0.025 0.07 - 2.03
Year 4 vs 5 1.13 0.009 0.28 - 1.98
Insomnia
Year 4 vs 6 1.20 0.011 0.30 - 2.10
NANSENUATUFIAY
Year 4 vs 5 1.75 0.003 0.78 - 272
Peer relationship
Year 4 vs 6 1.95 0.002 0.93 - 2.97
NANTENUATUNNEEARATN
Year 4 vs 5 1.25 0.011 0.30 - 2.20
Leadership
Year 4 vs 6 2.05 <0.001 0.98 - 3.12
Year 4 vs 5 1.00 0.035 0.08 - 1.92
Adaptation
Year 4 vs 6 0.95 0.032 0.03 - 1.87
NANSENUATUNING
Daily function Year 4 vs 5 1.13 0.049 0.01 - 2.25
Year 4 vs 6 2.00 0.001 0.95 - 3.05
Hobbies / Recreation
Year 5 vs 6 1.00 0.046 0.02 -1.98
NaN15USaUIBUASUUAUNANSERU
Examination score (self- Year 4 vs 6 1.75 <0.001 0.72-2.78
rating) Year 5 vs 6 1.25 0.001 0.33 - 2.17
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