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ABSTRACT
Introduction. Large language models (LLMs) are being explored for 
multiple applications in medical research, including medical text clas-
sification. Authors of the study evaluated the performance of three 
off-the-shelf LLMs in classifying unstructured free-text CT pulmonary 
angiography reports for pulmonary embolism (PE)-related diagnostic 
labels.
Methods. Authors assessed human-labeled CT reports using three 
LLMs (ChatGPT-4o, Llama 3.3 70B, and Llama 3.1 8B) with zero-shot 
simple and chain-of-thought (CoT) prompts. Classification tasks in-
cluded acute PE (N = 1,025) and, among reports with PE (n = 660), bi-
lateral PE and large PE.
Results. LLMs demonstrated high classification performance for acute 
PE and bilateral PE but lower performance for large PE. With simple 
prompts, the highest F1 scores were 97.0% for acute PE (Llama 3.1 8B; 
sensitivity, 95.6%; specificity, 97.3%), 92.9% for bilateral PE (ChatGPT-
4o; sensitivity, 98.0%; specificity, 88.6%), and 72.8% for large PE 
(ChatGPT-4o; sensitivity, 82.9%; specificity, 82.2%). CoT prompting did 
not meaningfully improve acute PE classification but provided slight 
improvements in subclassification performance for bilateral and large 
PE.
Conclusions. Off-the-shelf LLMs can classify free-text CT reports us-
ing simple prompt engineering and may facilitate automated data ex-
traction for medical research following appropriate evaluation of clas-
sification performance.

INTRODUCTION
In clinical research, extracting structured data from unstructured med-
ical reports is a potential application of large language models (LLMs). 
Historically, various natural language processing (NLP) systems have 
been considered the standard for automated information extraction 
from free-text documentation.1 Although these systems computa-
tionally are efficient, they lack flexibility and often require substantial 
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task-specific customization and preprocessing.2 In con-
trast, LLMs offer greater semantic flexibility and contextual 
understanding; however, they computationally are inten-
sive, prone to hallucinations, and may not consistently fol-
low prompt instructions.3 
	 We therefore investigated the utility of readily available, 
off-the-shelf LLMs for extracting pulmonary embolism (PE) 
labels from free-text computed tomography pulmonary 
angiography (CTPA) reports using simple zero-shot and 
chain-of-thought (CoT) prompting. In simple zero-shot 
prompting, the LLM directly is prompted to provide a yes/
no classification without worked input-output examples. 
In CoT prompting, the LLM is prompted to first generate 
a description of the report and then provide a yes/no clas-
sification, also without worked examples. Previous studies 
have evaluated LLMs for extracting structured information 
from free-text clinical notes.4-6 The aim of our study was 
to assess the reproducibility of these findings and directly 
compare simple zero-shot and CoT prompting strategies.

METHODS
This study was approved by the Institutional Review Board 
(IRB) of the University of Kansas Medical Center and did 
not require informed consent because of its retrospective 
design. The manuscript was prepared in accordance with 
the CHART (Chatbot Assessment Reporting Tool) state-
ment for reporting evaluations of artificial intelligence 
chatbots, as recommended by the EQUATOR Network.7 
We identified CTPA reports from the University of Kansas 
Health System from 2010 to 2022 using a natural language 
search for PE-related terms in Illuminate® Insight™ (Softek 
Illuminate Inc., Overland Park, KS), a clinical search en-
gine, as part of a larger project evaluating PE diagnosis and 
outcomes. Patients with eligible CTPA reports were ran-
domly assigned to four medical students for chart review 
using a REDCap® form. Each chart was reviewed by only 
one student, and the original CTPA report text was used for 
adjudication.
	 Anonymized CTPA report text was uploaded to a HI-
PAA-compliant, cloud-based institutional research plat-
form built on Databricks® (Databricks, Inc., San Francisco, 
CA). Three LLM endpoints: ChatGPT-4o (released May 
2024; closed-source, developed by OpenAI PBC, San Fran-
cisco, CA), Llama 3.3 (70 billion parameters; released De-
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cember 2024; open-source, developed by Meta Platforms, 
Inc., Menlo Park, CA), and Llama 3.1 (8 billion parameters; 
released July 2024; open-source, developed by Meta Plat-
forms, Inc., Menlo Park, CA) were queried independently 
on October 8, 2025, in Kansas City, USA, using the same 
prompts. The primary classification task was acute PE (yes/
no), based on the radiologist’s impression (Table 1). Among 
reports classified as positive for acute PE, additional sub-
classification tasks assessed bilateral PE (defined as acute 
PE findings in both lungs, whether explicitly described or 
implicitly indicated) and large PE (defined as lobar involve-
ment or greater). LLM outputs were post-processed using 
simple string-matching rules to extract binary labels. 
	 CoT prompting was evaluated using the same three LLM 
endpoints. The prompts instructed the LLM to provide an 
explanation of the PE-related findings in the CTPA report 
followed by a binary conclusion. The output from this ini-
tial query was provided to a second LLM query, which was 
instructed to extract a single-word binary outcome from the 
preceding output.
	 For each classification task, we constructed voting en-
semble models by aggregating the binary outputs from 
all three LLMs separately for simple and CoT prompting. 
Ensemble performance was evaluated at different voting 
thresholds based on the number of LLMs producing a posi-
tive classification.
	 We also evaluated the performance of the LLMs against 
a rule-based natural language processing (NLP) approach 
using regular-expression (Regex) string matching (detailed 
in the Supplementary Material, available online at journals.
ku.edu/kjm). The matching rules were predefined based on 
domain expertise and were not iteratively refined after ini-
tial specification to avoid overfitting and ensure a fair com-
parison with the zero-shot LLM approaches.
	 LLM performance was evaluated using sensitivity, spec-
ificity, precision, accuracy, and F1 score, with human-la-
beled data serving as the reference standard. All analyses 
were performed using R® (version 4.4.1; R Foundation for 
Statistical Computing, Vienna, Austria).

RESULTS
Patient charts for 1,106 CTPA reports were manually re-
viewed for acute PE. Of these, 81 were excluded because of 
equivocal or undetermined findings, leaving 1,025 reports 
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for analysis. Acute PE was present in 660 (64.4%) reports; 
among the 642 reports with non-missing bilateral labels, 
300 (46.7%) were bilateral and among the 660 reports with            
acute PE, 187 were classified as large PE. Manually extract-
ed yes/no labels for bilateral PE were missing for 18 (2.7%) 
patients, who were excluded from the bilateral PE analysis.

Acute PE (Yes/No)
As shown in Table 2, with simple prompting, Llama 3.1 8B 
achieved the numerically highest F1 score (97.0%), fol-
lowed by ChatGPT-4o (96.3%) and Llama 3.3 70B (95.5%) for 
acute PE classification. With CoT prompting, performance 
declined across all three models (F1 scores: ChatGPT-4o, 
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95.6%; Llama 3.3 70B, 94.7%; Llama 3.1 8B, 88.8%). The rule-
based NLP approach had an F1 score of 75.8%.

Bilateral PE (Yes/No)
With simple prompting, ChatGPT-4o achieved the numer-
ically highest F1 score (92.9%), followed by Llama 3.3 70B 
(90.3%) and Llama 3.1 8B (84.5%). With CoT prompting, 
ChatGPT-4o and Llama 3.3 70B showed slight improve-
ments in performance (F1 scores, 93.6% and 93.8%, respec-
tively), whereas Llama 3.1 8B showed no change (84.5%). 
The rule-based NLP approach had an F1 score of 66.7%.

127Kansas Journal of Medicine journals.ku.edu/kjm

Table 1. Prompts provided to the large language model for each report. 

Task Simple Prompt Chain-of-Thought Prompt
Acute PE 
(Yes/No)

Evaluate the following CT scan report to determine 
if the patient has acute pulmonary embolism or 
not. This report is from a single patient only. Based 
on the contents of the clinical note, answer “yes” 
or “no” whether the report strongly suggest acute 
pulmonary embolism. Make sure to only return a 
single word answer, “yes” or “no” without any ex-
planations, words, symbols. If the report is sugges-
tive of chronic pulmonary embolism without any 
new acute PE, then conclude as “no”.

Evaluate the following CT scan report to determine 
if the patient has acute pulmonary embolism or 
not. This report is from a single patient only. Based 
on the contents of the clinical note, give a clear 
explanation about the description of pulmonary 
embolism related findings. Then conclude with a 
“yes” or “no” answer to whether acute pulmonary 
embolism is present or not. If the report is sugges-
tive of chronic pulmonary embolism without any 
new acute PE, then conclude as “no”.

Bilateral 
PE 
(Yes/No)

Evaluate the following CT scan report of a patient 
with acute pulmonary embolism to determine 
whether the patient’s report suggests bilateral PE 
i.e. acute PE findings are present in both the lungs. 
This report is from a single patient only. Based on 
the contents of the clinical note, answer “yes” or 
“no” whether the report strongly suggest that acute 
PE is bilateral in this patient. Make sure to only 
return a single word answer, “yes” or “no” without 
any explanations, words, symbols. Do not include 
findings related to chronic PE in making this deci-
sion.  

Evaluate the following CT scan report of a patient 
with acute pulmonary embolism to determine 
whether the patient’s report suggests bilateral PE 
i.e. acute PE findings are present in both the lungs. 
This report is from a single patient only. Based on 
the contents of the clinical note, give a clear expla-
nation about the description of pulmonary embo-
lism related findings. Then conclude with a “yes” or 
“no” answer to whether acute PE findings are pres-
ent in both lungs or not. Do not include findings 
related to chronic PE in making this decision.

Extent 
of PE 
(Large/
Small)

Evaluate the following CT scan report of a patient 
with acute pulmonary embolism to determine 
whether the patient’s report suggests large PE 
defined as affecting the lobar arteries, right or 
left pulmonary arteries, or being a saddle PE. The 
embolism should be classified as small if it is seg-
mental or sub-segmental. If the affected arteries are 
not provided but the report categorically mentions 
it to be small, then answer it to be small. In case 
findings are suggestive of both small and large PE, 
answer it to be large. Based on the contents of the 
clinical note, answer “large” or “small” for acute 
PE in this patient. Make sure to only return a single 
word answer, “large” or “small” without any expla-
nations, words, symbols. Do not include findings 
related to chronic PE in making this decision.

Evaluate the following CT scan report of a patient 
with acute pulmonary embolism to determine 
whether the patient’s report suggests large PE 
defined as affecting the lobar arteries, right or left 
pulmonary arteries, or being a saddle PE. The em-
bolism should be classified as small if it is segmen-
tal or sub-segmental. If the affected arteries are 
not provided but the report categorically mentions 
it to be small, then answer it to be small. In case 
findings are suggestive of both small and large PE, 
answer it to be large. Based on the contents of the 
clinical note, give a clear explanation about the de-
scription of pulmonary embolism related findings. 
Then conclude with a “large” or “small” answer for 
acute PE. Do not include findings related to chron-
ic PE in making this decision.
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Extent of PE (Large/Small)
Classification performance was lowest for large PE com-
pared with the other two classification tasks. With simple 
prompting, ChatGPT-4o had the highest F1 score (72.8%), 
followed by Llama 3.3 70B (71.8%) and Llama 3.1 8B 
(61.7%). With CoT prompting, there were slight numerical 
improvements in performance across all three models (F1 
scores: ChatGPT-4o, 74.1%; Llama 3.3 70B, 72.4%; Llama 
3.1 8B, 62.9%). The rule-based NLP approach had an F1 
score of 56.6%.
	 As shown in Supplementary Tables 1 and 2 (available 
online at journals.ku.edu/kjm), combining the outputs 
of the three LLMs in voting ensemble models resulted in 
slight absolute improvements in performance. For the 
simple-prompt voting ensemble, the highest F1 scores 
were 97.6% for acute PE (≥1 vote), 93.3% for bilateral PE 
(≥3 votes), and 73.2% for large PE (≥3 votes). For the CoT-
prompt voting ensemble, the highest F1 scores were 95.3% 
for acute PE (≥2 vote), 94.5% for bilateral PE (≥2 votes), and 
72.7% for large PE (≥3 votes).

DISCUSSION
We evaluated the performance of three publicly available, 
off-the-shelf LLMs for extracting PE-related diagnostic la-
bels from free-text CTPA reports. The key findings of our 
study are as follows. First, all tested models, including 
the smaller and computationally efficient Llama 3.1 8B, 
demonstrated high classification performance for the rela-
tively straightforward task of identifying acute PE. Second, 
performance declined across models for more nuanced 
classification tasks, including identification of bilateral PE 
and large PE. Although Llama 3.1 8B maintained relative-
ly strong performance for bilateral PE, it had the lowest F1 
scores among the three models for both subclassification 
tasks, suggesting that larger or better-tuned models may 
be more reliable for more nuanced information extraction. 
Third, CoT prompting did not improve performance for the 
straightforward primary classification task but may provide 
modest improvements for more nuanced classifications. 
Fourth, voting ensemble models that aggregated binary 
outputs from multiple LLMs yielded only marginal im-
provements in overall performance; however, adjusting the 

voting threshold provided a means of tuning the balance 
between sensitivity and specificity.
	 This analysis builds upon several recent studies evalu-
ating LLMs for structuring free-text clinical data.8-12 As re-
ported in these studies, although LLMs relatively are easy 
to deploy and can achieve high classification performance, 
they may produce inconsistent outputs that are difficult to 
predict and systematically mitigate.13 LLMs are also prone 
to hallucinations, in which they generate information or la-
bels that are unsupported by the input or assign classifica-
tions when the available information is ambiguous.14

	 LLMs are based on transformer architectures that use 
contextual representations to predict subsequent tokens 
in a sequence.15 Unlike conventional rule-based NLP ap-
proaches, LLMs do not rely solely on explicitly defined 
terms or patterns to assign classifications. This flexibility 
may contribute to their ability to recognize contextual re-
lationships in free-text reports but also makes their outputs 
less transparent and more probabilistic. Moreover, in most 
LLM endpoints, the prompt instructions and input text, 
such as clinical reports, are provided as part of a single in-
put sequence. This may make LLM-based systems sensitive 
to irregularities in free-text input, including unexpected 
formatting, special characters, or potentially adversarial in-
structions embedded within the input.
	 Nonetheless, our findings demonstrate good empirical 
performance of zero-shot LLMs for free-text classification, 
particularly for relatively straightforward tasks such as 
acute PE diagnosis. Based on these observations, we pres-
ent a general framework for binary label classification using 
LLMs in Figure 1.
	 CoT prompting is a technique in which the model is 
prompted to generate intermediate reasoning steps before 
providing a final answer, which may improve classification 
performance and provide additional information for re-
viewing the basis of a classification.16 In our dataset, perfor-
mance for the primary classification of acute PE was lower 
with CoT prompting than with simple prompting. The de-
cline was most pronounced for the smallest LLM, Llama 3.1 
8B, suggesting that smaller models may be less suitable for 
CoT prompting in this setting. In contrast, CoT prompting 
produced modest improvements in performance for the 
subclassification tasks of bilateral and large PE.

http://journals.ku.edu/kjm
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Figure 1. A general outline for binary label classification of free-text clinical reports using a simple large language model 
and natural language search framework. 
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	 Alternatives to LLMs include rule-based NLP approach-
es. However, these approaches can be brittle to minor vari-
ations in language and may therefore have limited sensi-
tivity or specificity.17,18 Machine-learning and hybrid NLP 
approaches are other alternatives for text classification and 
can achieve high classification performance but generally 
require substantial numbers of training samples and exten-
sive testing before deployment.19,20 Fine-tuning LLMs can 
improve classification performance but is resource-inten-
sive, requires labeled datasets, and produces task-specific 
models that may be less practical for smaller-scale research 
projects.21

Limitations
First, we used label-enriched reports that were prefiltered 
using a natural language search for PE-related terms. This 
sampling approach may have resulted in a study population 
that differs from the broader population of CTPA reports 
encountered in clinical practice and may have affected ob-
served classification performance. Second, each case was 
manually labeled by a single reviewer from a group of four 
medical students without independent cross-verification. 
In addition, reviewers may have considered broader clin-
ical information from the patient charts beyond the CTPA 
reports when assigning labels, whereas the LLMs were pro-
vided only with the CTPA report text. This difference be-
tween the human labeling process and the LLM input may 
have introduced misclassification and affected estimates of 
model performance. Third, we did not evaluate the effects 
of varying LLM hyperparameters or prompt formulations 
on performance. Finally, larger studies involving more di-
verse clinical reports and classification tasks are needed to 
evaluate the generalizability of our findings.

CONCLUSIONS
Off-the-shelf LLMs effectively can classify free-text CTPA re-
ports into diagnostic labels using simple zero-shot prompts. 
In this study, larger models, Llama 3.3 70B and ChatGPT-
4o, generally demonstrated higher observed performance 
than the smaller Llama 3.1 8B model, particularly for more 
nuanced classification tasks. Further research is warranted 
to evaluate the utility of LLMs for medical text classification 
across diverse clinical datasets, prompting strategies, mod-
el architectures, and hybrid NLP approaches.
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ABSTRACT
Background. Burnout among medical students is associated with de-
pression, fatigue, suicidal ideation, and impaired academic perfor-
mance. Authors evaluated changes in burnout and well-being among 
medical students at the University of Kansas School of Medicine 
(KUSM) between 2019 and 2025 and explored students’ perspectives 
on promoting wellness.
Methods. A repeated cross-sectional, anonymous online survey was 
administered to all KUSM medical students in 2025. Measures includ-
ed burnout, depression, fatigue, quality of life, general health, suicidal 
ideation, and open-ended wellness questions. Quantitative findings 
were compared with a similar 2019 survey. Bivariate analyses, multi-
variable logistic regression, and thematic analysis were performed.
Results. Of 808 eligible students, 295 participated (36.5%) and 288 
completed the survey (response rate, 35.6%). Overall burnout preva-
lence remained similar to 2019 (43.4% vs. 48.0%), although depersonal-
ization decreased significantly (16.3% vs. 26.5%; p = 0.002). Depression 
remained common (40.4%), while fatigue worsened significantly (p = 
0.018). Overall, 7.6% of respondents reported suicidal ideation during 
the previous 12 months. Burnout was significantly associated with de-
pression, fatigue, and suicidal ideation (all p <0.001). Third-year stu-
dents had the highest rates of psychological distress and more than 
twice the odds of screening positive for depression than first-year stu-
dents (aOR, 2.13; 95% CI, 1.04-4.36). Qualitative analysis identified 
10 themes, with students attributing burnout primarily to insufficient 
time, limited flexibility, excessive workload, and reduced autonomy.
Conclusions. Burnout remains highly prevalent among medical stu-
dents and is closely associated with depression, fatigue, and suicidal 
ideation. Students emphasized the need for system-level interventions 
that increase flexibility, protected time, and autonomy to improve 
learner well-being.

Changes in Burnout and Other Types of Emotional 
Distress Among KUSM Medical Students Between 
2019 and 2025

Original Research

Copyright © 2026 Ofei-Dodoo, et al. 
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No 

Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: creativecommons.org/licenses/by-nc-nd/4.0/)
133

Samuel Ofei-Dodoo, Ph.D., MPA, M.A., 
CPH1,2,3

Rosey Zackula, M.A.1,4

1The University of Kansas School of 
Medicine-Wichita
2Department of Internal Medicine 
3Academic and Student Affairs
4Office of Research

Received July 23, 2026; Accepted for 
publication October 1, 2026; Pub-
lished October 16, 2026, Kans J Med 
2026 Sept-Oct; 19:133-147. https://doi.
org/10.17161/kjm.vol19.25804. 

Conflict of Interest Disclosure: Samuel 
Ofei-Dodoo  is  the  Editor-in-Chief  and  
Managing Editor for The Kansas Journal 
of Medicine. Rosey Zackula is an Edito-
rial Board member of The Kansas Jour-
nal of Medicine.

Corresponding Author: 
Samuel Ofei-Dodoo, Ph.D., MPA, M.A., 
CPH, The University of Kansas School of 
Medicine-Wichita
1010 N. Kansas St., Wichita, KS 67214
sofeidodoo@kumc.edu

https://creativecommons.org/licenses/by-nc-nd/4.0/


Original Research | Burnout, Emotional Distress Among KUSM Medical Students | Continued

134Kansas Journal of Medicine journals.ku.edu/kjm

INTRODUCTION
Medical students in the United States face intense aca-
demic demands, prolonged study hours, and high-stakes 
evaluations, all of which contribute to substantial stress 
and emotional strain.1-3 A large body of literature has con-
sistently documented high rates of burnout, depression, 
anxiety, and other forms of psychological distress in this 
population.4-6 For example, a 2019 study of the University 
of Kansas School of Medicine (KUSM) students found that 
48% reported manifestations of burnout, 46% screened 
positive for depression, and 44.6% experienced high levels 
of fatigue within the past week.4 Burnout, characterized by 
emotional exhaustion, depersonalization, and a reduced 
sense of personal accomplishment,7 has been reported in 
more than half of U.S. medical students in some national 
surveys.8,9 These findings underscore that psychological 
distress is not an isolated issue but a pervasive and per-
sistent concern across medical education.
	 Importantly, the consequences of emotional distress ex-
tend beyond individual well-being. Burnout and related 
conditions have been associated with impaired academic 
performance, reduced empathy, increased risk of profes-
sional misconduct, and lower long-term career satisfac-
tion, all of which may ultimately compromise patient care 
and the sustainability of the physician workforce.10-12 Thus, 
addressing medical student wellness is not only an educa-
tional priority but also a critical component of maintaining 
a high-quality health care system.
	 In response to these concerns, the Liaison Committee on 
Medical Education (LCME) now requires medical schools 
to implement structured wellness and support programs.13 
In alignment with this mandate, KUSM has continued to 
support student well-being through a multifaceted ap-
proach that includes access to counseling and Student 
Health services, academic and personal coaching, small-
group learning and peer support, wellness and recreational 
activities, and social and community-building opportuni-
ties. These initiatives reflect an institutional commitment 
to addressing students’ emotional and physical well-being. 
Most of these initiatives have been in place prior to the 2025 
data collection. However, despite widespread implemen-
tation of such programs, there remains limited evidence 
regarding their effectiveness in improving student well-be-
ing over time within individual institutions. Therefore, this 

follow-up study was conducted to evaluate the changes in 
student wellness associated with these wellness initiatives 
at KUSM by comparing 2025 survey findings with baseline 
data from the 2019 study.4 

METHODS
Study Design, Setting, and Participants
This repeated cross-sectional survey study included 808 
medical students across the three campuses of KUSM. The 
2025 survey used methods similar to those employed in the 
study published in 2019,4 with the addition of two ques-
tions: (1) an item assessing suicidal thoughts and (2) an 
open-ended question asking students to share resources 
and/or activities they believe would help promote wellness 
among medical students.
	 A sample size of 250 participants was determined to pro-
vide adequate statistical power (>0.95) to detect signifi-
cant relationships among variables, assuming 2 degrees of 
freedom, an effect size of 0.30, and a significance level of p 
<0.05.14 The study was approved by the University of Kansas 
Medical Center Institutional Review Board (IRB).
	 The KUSM has three campuses: Kansas City, Salina, and 
Wichita. The Kansas City campus is a large, urban academ-
ic medical center, with class sizes of 175 students in each 
of the first two years and 125 in the third and fourth years. 
The Wichita campus, located in an urban/suburban setting, 
is community-based, with 28 students in each of the first 
two years and 75 in the third and fourth years (this includes 
45 students who complete their first two years in Kansas 
City and then transfer to Wichita for their clinical training). 
The Salina campus, situated in a town of 46,889, enrolls 
eight students per class. Each campus offers distinct clin-
ical experiences and educational opportunities. While the 
curricular goals, objectives, and assessment methods are 
standardized across all campuses, the student experience 
differs.4,15 

Study Measures
	 The survey included items on demographic information 
(age, gender, year in training, and campus location), burn-
out, symptoms of depression, suicidal ideation, fatigue, 
quality of life, and self-reported general health.
	 Burnout. We measured burnout using two validated 
single-item measures of emotional exhaustion and deper-
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sonalization adapted from the Maslach Burnout Inventory 
(MBI-22).16 The emotional exhaustion item (“I feel burned 
out from my work/education”) and depersonalization item 
(“I’ve become more callous toward people since I became 
a medical student”) have demonstrated strong correlations 
with their respective MBI-22 domains and have been used 
in previous studies of medical students.4,8,9,16

	 Students rated each item on a 7-point Likert scale ranging 
from 0 (Never) to 6 (Every day). Scores were categorized as 
low, moderate, or high using established cutoffs.8,9 Higher 
scores indicate greater burnout. Consistent with prior stud-
ies, students with high scores in emotional exhaustion and/
or depersonalization were classified as having at least one 
manifestation of burnout.8,9

	 Symptoms of Depression. Symptoms of depression were 
assessed using the 2-item Patient Health Questionnaire 
(PHQ-2), a validated screening tool for depression with re-
ported sensitivity ranging from 72% to 91% and specificity 
ranging from 67% to 85%, depending on the cutoff score 
used.17,18 The PHQ-2 asks respondents how often, during 
the past 2 weeks, they have experienced (1) feeling down, 
depressed, or hopeless and (2) little interest or pleasure in 
doing usual activities. 
	 Suicidal Ideation. Suicidal ideation was assessed us-
ing a single-item screening question: “During the past 12 
months, have you had thoughts of taking your own life?” 
Single-item measures commonly are used in large sur-
vey-based studies to screen for suicidal ideation and have 
demonstrated utility for population-level surveillance, al-
though they are intended for screening purposes and not 
diagnostic evaluation.19

	 Fatigue. Fatigue was assessed using a standardized lin-
ear analog scale ranging from 0 (as bad as it can be) to 10 (as 
good as it can be), consistent with the approach described 
by West, et al.20 Students rated their level of fatigue during 
the past week, and scores of 5 or lower were classified as 
indicating high fatigue.9

	 Quality of Life and General Health. Quality of Life and 
General Health were assessed using two single-item mea-
sures. Overall quality of life was measured using a global 
item from the World Health Organization Quality of Life 
(WHOQOL)-BREF instrument, which has been validated 
for use among medical students.21 Participants rated their 
overall quality of life on a 5-point Likert scale ranging from 
1 (Very poor) to 5 (Very good).

	 General health was assessed using a single item adapted 
from the WHOQOL-BREF: “How satisfied are you with your 
health?”21 Responses were recorded on a 5-point Likert 
scale ranging from 1 (Very dissatisfied) to 5 (Very satisfied).

Data collection
	 Study data were collected and managed using Research 
Electronic Data Capture (REDCap®) tools hosted at the 
University of Kansas Medical Center.22,23 Each student re-
ceived an email invitation containing a link to the 13-item 
survey. Participation was voluntary, and responses were 
anonymous. To prevent multiple submissions from the 
same individual, REDCap’s participant list feature was used 
to distribute a unique survey link to each student. Once a 
participant accessed the survey through the link, the link 
became invalid, ensuring that each participant could sub-
mit only one response. Data were collected from October 
15, 2025, through December 31, 2025.

Statistical Analysis
	 Standard descriptive statistics were used to characterize 
the study population and estimate the prevalence of burn-
out among the respondents. Differences between groups 
were assessed using one-way analysis of variance or Kru-
skal-Wallis tests for continuous variables, chi-square tests 
for categorical variables, and correlation analyses as ap-
propriate. Multivariable logistic regression was performed 
to identify factors associated with burnout, symptoms of 
depression, and fatigue. Covariates included year in train-
ing, age, gender, and campus location. All analyses were 
two-sided with a significance level of α = 0.05. Analyses 
were conducted using IBM® SPSS® Statistics for Windows, 
version 29.0 (IBM Corp., Armonk, NY, USA). No adjustment 
was made for multiple comparisons; secondary analyses 
should be interpreted as exploratory.
	 We used immersion-crystallization approach24 to ana-
lyze the content of the open-ended responses regarding 
resources and/or activities the respondents believed would 
help promote wellness among medical students. 
	 The study followed STROBE (Strengthening the Report-
ing of Observational Studies in Epidemiology)25 and CHER-
RIES (The Checklist for Reporting Results of Internet E-Sur-
veys)26 reporting guidelines.  
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RESULTS
Demographic Information
Among the 808 KUSM medical students invited to par-
ticipate in the 2025 survey, 295 completed at least part of 
the questionnaire, yielding a participation rate of 36.5%. 
Of these, 288 completed the entire survey, resulting in an 
overall response rate of 35.6% and a survey completion rate 
of 97.6%. The 2025 sample had a margin of error of 4.6% at 
the 95% confidence level, indicating acceptable precision 
for estimating characteristics of the overall KUSM medical 
student population.27 
	 Among the 288 respondents who completed the survey, 
171 (59.8%) were female, 239 (86.0%) were younger than 
30 years, and 83 (29.0%) were first-year medical students 
(Table 1). Compared with respondents to the 2019 survey, 
the 2025 cohort differed significantly with respect to age 
group (χ²[4] = 18.03, p = 0.001) and campus (χ²[2] = 15.17, p 
<0.001). No significant differences were observed between 
survey cohorts in gender or year in medical school.

	 Comparisons of burnout, depressive symptoms, fatigue 
during the previous week, quality of life, and general health 
between the 2025 and 2019 survey respondents are sum-
marized in Table 2a. Overall burnout prevalence was simi-
lar between survey years (43.4% in 2025 vs. 48.0% in 2019). 
Likewise, rates of emotional exhaustion did not differ sig-
nificantly. However, the prevalence of high depersonaliza-
tion was significantly lower in 2025 than in 2019 (16.3% vs. 
26.5%; χ²[1] = 9.20, p = 0.0024).
	 Although fewer students screened positive for depression 
in 2025 than in 2019 (40.4% vs. 45.9%), the difference was 
not statistically significant. In contrast, fatigue was signifi-
cantly worse in 2025, with a lower mean (SD) fatigue score 
than in 2019 (5.5 [2.2] vs. 5.9 [2.1]; t[610] = 2.37, p = 0.0180). 
Mean quality of life and general health remained relative-
ly stable across survey years, with most students reporting 
good or very good quality of life and being satisfied or very 
satisfied with their general health.
	 Table 2b presents 2025 rates of burnout, depression, sui-

Table 1. Demographic characteristics of respondents, comparing 2019 and 2025 respondents.

Characteristics
2025 Responders 
(N = 288)

2019 Responders 
(N = 379) χ² (df) P value

Gender, no. (%) 2.27 (2) 0.321
Male 114 (39.9) 166 (45.5)
Female 171 (59.8) 197 (54.0)
Other 1 (0.3) 2 (0.5)
Missing 2 14 - -

Age, years
Median age 26 (23 to 51) 25.0 - -
Age group, no. (%) 18.03 (4) 0.001
20-24 67 (24.1) 140 (38.9)
25-29 172 (61.9) 182 (50.6)
30-34 26 (9.4) 28 (7.8)
35-39 10 (3.6) 5 (1.4)
40 or more 3 (1.1) 5 (1.4)
Missing 10 19 - -

Year in medical school, no. (%) 2.59 (3) 0.459
First-year 83 (29.0) 91 (24.7)
Second-year 62 (21.7) 96 (26.0)
Third-year 71 (24.8) 96 (26.0)
Fourth-year 70 (24.5) 86 (23.3)
Missing 2 10 - -

Campus location 15.17 (2) <0.001
Kansas City 161 (56.3) 259 (70.8)
Wichita 111 (38.8) 98 (26.8)
Salina 14 (4.9) 9 (2.5)
Missing 2 13 - -
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cidal thoughts, fatigue, quality of life, and general health by 
year in medical school. None of these outcomes differed 
significantly across class years. Nevertheless, burnout re-
mained common throughout medical school, affecting 
38.6% of first-year, 45.2% of second-year, 46.5% of third-
year, and 42.9% of fourth-year students. Similar patterns 
were observed for depression and fatigue, with third-year 
students reporting the highest prevalence of high fatigue 
(58.6%).
	 Overall, 7.6% (n = 22) of respondents reported having 
thoughts of taking their own life during the previous 12 
months. By campus, suicidal ideation was reported by 7.5% 

(n = 12) of respondents from the Kansas City campus, 7.2% 
(n = 8) from the Wichita campus, and 14.3% (n = 2) from 
the Salina campus. Rates by year in medical school were 
7.3%, 8.2%, 9.9%, and 5.7% among first-, second-, third-, 
and fourth-year students, respectively. Although these dif-
ferences were not statistically significant, third-year stu-
dents consistently exhibited the numerically highest rates 
of burnout, depression, suicidal ideation, and fatigue. De-
spite these findings, students across all years generally rat-
ed their quality of life and overall health favorably.
	 As shown in Table 3a, students with manifestations of 
burnout were significantly more likely than those without 

Table 2a. Comparing 2025 and 2019 respondents on overall burnout, depression, fatigue, quality of life, and general 
health.

Measures 2025 Respondents 2019 Respondents t or χ² (df) P value
Burnout, no (%)
Present 125 (43.4) 182 (48.0)

1.41 (1) 0.2356
Not present 163 (56.6) 197 (52.0)

Emotional Exhaustion, no (%)
High 116 (40.3) 160 (42.2)

0.25 (1) 0.6146
Low 172 (59.7) 219 (57.8)

Depersonalization, no (%)
High 47 (16.3) 99 (26.1)

9.20 (1) <0.001
Low 241 (83.7) 258 (73.9)

Depression, no (%)
Screened positive 115 (40.4) 174 (45.9)

2.05 (1) 0.1527
Screened negative 170 (59.6) 205 (54.1)

Fatigue* 
Mean (SD) 5.5 (2.2) 5.9 (2.1) 2.37 (610) 0.0180
Level of Fatigue over the past week, no (%)
High degree 150 (52.3) 169 (45.2)

3.26 (1) 0.0711
Low degree 137 (47.7) 205 (54.8)

Quality of Life
Mean (SD) 4.1 (0.7) 4.0 (0.8) 1.72 (600) 0.0860
Overall quality of life, no (%)
Very poor 0 (0.0) 3 (0.8)

6.67 (4) 0.1541
Poor 8 (2.8) 23 (6.1)
Neither poor nor good 31 (10.9) 37 (9.8)
Good 168 (58.9) 208 (54.9)
Very good 78 (27.4) 107 (28.2)

General Health
Mean (SD) 3.6 (1.0) 3.7 (1.0) 12.28 (665) 0.2030
General health satisfaction, no (%)
Very dissatisfied 0 (0) 6 (1.6)

6.99 (4) 0.1361
Dissatisfied 56 (19.6) 68 (17.9)
Neither dissatisfied nor satisfied 44 (15.4) 46 (12.1)
Satisfied 144 (50.5) 192 (50.7)
Very satisfied 41 (14.4) 66 (17.4)

*Scored as 0 (as bad as it can be) to 10 (as good as it can be).
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burnout to screen positive for depression (61.8% vs. 24.1%; 
χ²[1] = 41.32, p <0.001), report high fatigue during the pre-
vious week (69.6% vs. 38.9%; χ²[1] = 26.67, p <0.001), and 
report suicidal thoughts during the previous 12 months 
(14.6% vs. 2.5%; χ²[1] = 14.47, p <0.001).
	 Multivariable logistic regression analyses are present-
ed in Table 3b. Covariates for each model were selected 
based on those used in the 2019 study.4 No demographic or 
training-related factors were significantly associated with 
burnout. Given other variables in the model, year in medi-
cal school and gender were the only significant predictors. 
Compared with first-year students, third-year students had 
more than twice the odds of screening positive for depres-
sion (adjusted odds ratio [aOR], 2.13; 95% confidence inter-
val [CI], 1.04-4.36). Conversely, male students had approxi-
mately 44% lower odds of screening positive for depression 
than female students (aOR, 0.56; 95% CI, 0.32-0.94). Similar 
results were shown for males when modeling fatigue: male 
students had approximately half the odds of reporting high 
fatigue compared with female students (aOR, 0.57; 95% CI, 
0.32-0.89). Age and campus location were not significantly 
associated with burnout, depression, or fatigue in any of the 
adjusted models.
	 Figure 1 illustrates the relationship between year in med-
ical school and burnout, emotional exhaustion, and de-
personalization. Although differences by class year were 
not statistically significant, a consistent curvilinear pattern 
was observed across several outcomes. Rates of burnout, 
depression, and fatigue were lowest among first-year stu-
dents, peaked during the third year, and declined during 
the fourth year, whereas ratings of quality of life and gen-

eral health remained relatively stable throughout medical 
school. Suicidal ideation was lowest in the fourth year.

Open-ended Results
A total of 127 respondents provided open-ended feedback 
on resources and activities they believed would promote 
wellness among medical students. Thematic analysis iden-
tified 10 major themes, which are presented in Table 4 in 
descending order based on the frequency with which each 
theme was identified in respondents’ comments. Across 
these themes, students consistently emphasized that burn-
out stems less from a lack of wellness resources than from 
insufficient time, flexibility, and autonomy. The most fre-
quently identified recommendations included protected 
time off, more flexible absence policies, improved access 
to mental health services, reduced administrative burden, 
and practical support to enable students to prioritize their 
well-being. 

DISCUSSION
This study provides an updated assessment of burnout and 
well-being among medical students at KUSM six years af-
ter the institution’s previous wellness survey. Although the 
overall prevalence of burnout remained largely unchanged 
between 2019 and 2025 (48.0% vs. 43.4%), several important 
findings emerged. First, depersonalization declined signifi-
cantly, suggesting modest improvement in one dimension 
of burnout. Second, fatigue worsened despite relatively sta-
ble rates of burnout and depression. Third, students expe-
riencing burnout were substantially more likely to report 

Table 3a. Relationship of depression, fatigue, and suicidal thoughts with burnout among 2025 responders.

Measures
Burnout

 χ2 (df) P value PhiPresent Not present Total
Depression, no (%) 41.32 (1) <0.001 0.38
Screened positive 76 (61.8) 39 (24.1) 115 (40.4)
Screened negative 47 (38.2) 123 (75.9) 170 (59.6)
Total 123 (100) 162 (100) 285 (100)

Level of fatigue in the past week, no (%) 26.67 (1) <0.001 0.31
High degree 87 (69.6) 63 (38.9) 150 (52.3)
Low degree 38 (30.4) 99 (61.1) 137 (47.7)
Total 125 (100) 162 (100) 287 (100)

Suicidal thoughts in the last 12 months, no (%) 14.47 (1) <0.001 0.23
Yes 18 (14.6) 4 (2.5) 22 (7.7)
No 105 (85.4) 159 (97.5) 264 (92.3)
Total 123 (100.0) 163 (100.0) 286 (100.0)
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depressive symptoms, fatigue, and suicidal ideation. Fi-
nally, the qualitative findings demonstrated that students 
perceive burnout to be driven less by a lack of wellness re-
sources than by limited time, flexibility, and autonomy. To-
gether, these findings suggest that institutional approaches 
focused primarily on wellness programming may be insuf-
ficient without concurrent efforts to address structural and 
contextual contributors to student well-being.
	 The prevalence of burnout observed in this study is con-
sistent with reports from medical schools nationally and 
internationally. A systematic review by Frajerman, et al.28 
estimated that approximately 44% of medical students 
experience burnout, while other meta-analyses have re-
ported prevalence estimates ranging from 37% to 52%, de-
pending on the instruments used and study populations.29 
Our findings therefore suggest that burnout remains a per-
sistent challenge despite increasing institutional attention 
to learner well-being. Although depersonalization declined 

significantly compared with the 2019 survey, the per-
sistence of emotional exhaustion and overall burnout indi-
cates that meaningful improvements in student well-being 
remain difficult to achieve.
	 One notable finding was the significant increase in fa-
tigue despite relatively stable rates of burnout and depres-
sion. Fatigue has increasingly been recognized as an im-
portant indicator of learner well-being that may precede 
or accompany burnout. The worsening fatigue observed 
in this study may reflect the cumulative effects of excessive 
workload, chronic sleep deprivation, and competing aca-
demic and clinical responsibilities, all of which have been 
associated with fatigue, burnout, and psychological distress 
among medical students and residents.30-33 These demands 
often intensify during the transition to clinical training, 
when students must simultaneously balance patient care 
responsibilities, licensing examination preparation, fre-
quent evaluations, and uncertainty regarding residency ap-

Figure 1. Manifestations of burnout, emotional exhaustion scores, and depersonalization scores by year in training 
among 2025 respondents.
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plications.9,30,32 Our qualitative findings support this inter-
pretation, as students overwhelmingly attributed burnout 
to insufficient time, limited flexibility, and competing aca-
demic demands rather than a lack of wellness resources.
	 Although differences by class year were not statistically 
significant, a consistent pattern emerged in which burnout, 
depression, fatigue, and suicidal ideation peaked during 
the third year of medical school before improving during 
the fourth year. Similar findings have been reported in pre-
vious studies demonstrating that the transition into clinical 
clerkships represents one of the most stressful periods of 
undergraduate medical education.30,34 Third-year students 
must adapt to new clinical environments, frequent sched-
ule changes, professional evaluations, and uncertainty 
regarding residency competitiveness, while also prepar-
ing for licensing examinations. Our multivariable analysis 
further supports this observation, with third-year students 
having more than twice the odds of screening positive for 
depression compared with first-year students. These find-
ings suggest that wellness and mental health interventions 
may be particularly valuable during the transition into clin-
ical training.
	 The finding that male students had lower odds of report-
ing high fatigue than female students also warrants consid-
eration. Although gender remained significantly associated 
with fatigue in the adjusted model, the survey did not assess 
several personal and family factors that may contribute to 
differences in fatigue, including marital or partnership sta-
tus, parenting, caregiving responsibilities, and other com-
peting demands outside of medical school. These factors 
may represent important unmeasured confounders or con-
textual influences on student well-being. Importantly, the 
open-ended responses highlighted the challenges students 
face in balancing medical education with family and per-
sonal responsibilities, suggesting that well-being cannot be 
fully understood by examining academic demands in isola-
tion. These competing priorities may become increasingly 
relevant as students progress through medical school and 
their personal circumstances evolve. In particular, the third 
year may represent a period when increasing academic and 
clinical demands coincide with changes in students’ per-
sonal and family responsibilities. Students may marry, di-
vorce, become parents, assume caregiving responsibilities, 
or take on other personal commitments that affect available 
time, stress, and overall well-being. Future studies should 

therefore collect more comprehensive information about 
students’ personal and family circumstances to better un-
derstand how these factors interact with medical educa-
tion demands, fatigue, and burnout. Such information also 
would help clarify whether observed gender differences in 
fatigue reflect differences in the educational experience, 
differences in competing responsibilities, or a combination 
of these factors.
	 Consistent with previous literature, students experienc-
ing burnout were significantly more likely to report depres-
sive symptoms, fatigue, and suicidal ideation. These find-
ings reinforce the well-established relationship between 
burnout and adverse mental health outcomes among 
medical students. Dyrbye and colleagues have repeatedly 
demonstrated that burnout is associated with depression, 
suicidal ideation, decreased empathy, and reduced pro-
fessionalism among medical trainees.30,35,36 Although this 
study cannot establish causality because of its cross-sec-
tional design, the strong associations observed underscore 
the importance of routinely assessing multiple dimensions 
of psychological distress rather than burnout alone.
	 Perhaps the most important contribution of this study 
comes from the qualitative findings. Students reported that 
the institution already offers numerous wellness resources, 
including counseling services, coaching, peer support, and 
wellness activities, but emphasized that they often lack suf-
ficient time, flexibility, and autonomy to use them. Rather 
than requesting additional wellness lectures or program-
ming, students consistently advocated for protected time 
off, flexible absence policies, fewer administrative require-
ments, predictable schedules, and reduced curricular bur-
den. These findings align with growing evidence that orga-
nizational and educational factors contribute substantially 
to burnout and that interventions focused solely on indi-
vidual resilience may be insufficient.37,38 The open-ended 
responses further suggest that the competing demands of 
medical education and students’ personal lives should be 
considered when developing institutional approaches to 
well-being.
	 The qualitative findings also can be interpreted through 
the lens of Self-Determination Theory (SDT), which pro-
poses that psychological well-being depends on satisfac-
tion of three fundamental psychological needs: autono-
my, competence, and relatedness.39,40 Students repeatedly 
described barriers that directly reflect frustration of these 
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needs. Requests for greater schedule flexibility, protected 
wellness time, and fewer mandatory activities reflect a de-
sire for greater autonomy over learning and personal life. 
Calls for clearer expectations regarding residency prepa-
ration, remediation, and academic requirements suggest a 
need to strengthen students’ sense of competence. Mean-
while, recommendations emphasizing mentoring, small-
group learning communities, peer support, counseling, and 
opportunities to spend time with family and friends illus-
trate the importance of relatedness. The latter is particular-
ly relevant given students’ descriptions of competing family 
and personal responsibilities, which may influence their 
ability to maintain meaningful relationships and sources 
of support. According to SDT, environments that support 
these three needs foster intrinsic motivation, psychologi-
cal well-being, and resilience, whereas environments that 
undermine them may contribute to emotional exhaustion, 
disengagement, and burnout.38,40

	 Our findings therefore support a shift from primarily 
individual-focused wellness initiatives toward more sys-
tem-level interventions. National organizations, including 
the National Academy of Medicine and the Association of 
American Medical Colleges, have increasingly emphasized 
that burnout largely is an organizational phenomenon re-
quiring organizational solutions.41,42 Counseling services 
and wellness activities remain important components of 
student support, but these resources are unlikely to fully 
address burnout if students continue to experience exces-
sive workload, inflexible scheduling, competing demands, 
and limited autonomy. Structural interventions such as 
protected wellness time, streamlined curricula, transparent 
communication, flexible leave policies, predictable sched-
uling, and enhanced support during clinical transitions 
may better address the underlying contributors identified 
by students. In addition, future institutional wellness as-
sessments should consider students’ personal and family 
circumstances so that interventions can account for the 
broader context in which students manage the demands of 
medical education.
	 Interestingly, despite relatively high rates of burnout, de-
pression, fatigue, and suicidal ideation, most respondents 
continued to report good quality of life and satisfaction with 
their overall health. Similar findings have been observed 
elsewhere and may reflect the multidimensional nature of 
well-being.43 Students may perceive their overall quality 

of life positively because of supportive peer relationships, 
strong professional identity formation, meaningful patient 
interactions, or optimism regarding future careers despite 
experiencing substantial psychological distress.44 This ap-
parent paradox further emphasizes that a single global 
measure of quality of life may not adequately capture the 
complexity of learner well-being. A comprehensive assess-
ment should instead consider multiple dimensions, in-
cluding burnout, fatigue, depressive symptoms, social and 
family demands, and students’ perceptions of autonomy, 
support, and overall quality of life.

Strengths and Limitations
This study has several strengths. It represents one of the few 
repeated institutional surveys directly comparing burnout 
and wellness outcomes over time using similar method-
ology. The inclusion of quantitative and qualitative data 
provides a more comprehensive understanding of student 
well-being than either approach alone. Additionally, incor-
porating suicidal ideation into the 2025 survey offers im-
portant contemporary data regarding mental health among 
medical students.
	 Several limitations should also be acknowledged. The 
cross-sectional design precludes causal inference, and 
self-reported measures may be subject to recall and social 
desirability biases. Although the response rate was compa-
rable with many contemporary surveys of medical students, 
nonresponse bias remains possible. The study was con-
ducted at a single medical school, which may limit gener-
alizability to other institutions. The relatively small number 
of respondents from the Salina campus limited statistical 
power for campus-specific comparisons. Finally, the tim-
ing of data collection may have influenced the prevalence 
estimates. Data were collected between October 15 and 
December 31, 2025, during a period of varying academic 
and clinical demands. Because levels of burnout, depres-
sion, fatigue, and suicidal ideation may fluctuate through-
out the academic year, the findings may not fully represent 
students’ experiences at other time points. Longitudinal 
studies are needed to better characterize temporal changes 
in medical student well-being.

CONCLUSIONS
Burnout remains highly prevalent among KUSM medical 
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students and continues to be strongly associated with de-
pression, fatigue, and suicidal ideation. Although preva-
lence of depersonalization was lower than observed in 2019, 
overall burnout remained common, and fatigue worsened. 
Third-year students consistently exhibited the numerically 
highest burden, highlighting an important opportunity for 
targeted intervention during the transition to clinical train-
ing. Importantly, students identified insufficient time, flex-
ibility, and autonomy, not a lack of wellness resources, as 
the primary drivers of burnout. Viewed through the frame-
work of SDT, these findings suggest that institutional efforts 
should move beyond expanding wellness programming 
toward creating learning environments that better support 
students’ autonomy, competence, and relatedness. Such 
organizational approaches may provide a more sustainable 
strategy for improving medical student well-being.
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ABSTRACT
Introduction. Safe anesthesia requires technical and non-technical 
skills to prevent adverse events. Non-technical skills training is not 
routinely incorporated into formal anesthesia education in the United 
States. This quality educational improvement initiative aimed to pro-
vide clinical anesthesia (CA) residents with non-technical skills train-
ing.
Methods. Three anesthesiologists completed virtual Anaesthetists’ 
Non-Technical Skills (ANTS) training in May 2023. An anesthesiologist 
developed two high-stress simulation scenarios. Fourteen residents 
were randomized into dyads for the first simulation/post-simulation 
survey, followed by a two-part didactic seminar on human factors 
based on the ANTS framework and a post-didactic survey. One hun-
dred twenty days later, residents were re-randomized for a second sim-
ulation and another post-simulation survey. Two ANTS-trained anes-
thesiologists reviewed video recordings of both simulations.
Results. Cohen’s kappa demonstrated moderate agreement (κ = 0.43; 
95% CI, 0.36-0.49; p <0.001) between evaluators. Wilcoxon signed-rank 
tests indicated improved non-technical skill use among CA1 residents, 
while senior residents generally performed better during the first sim-
ulation. Fisher’s exact tests showed no significant associations in resi-
dent knowledge or confidence following training.
Conclusions. Non-technical skills training may benefit residents ear-
ly in CA training, while senior residents may have different learning 
needs. Simulation-based training appears feasible; however, formal, 
recurring, and consistent education may be needed to reinforce these 
skills throughout residency.

INTRODUCTION
Non-technical skills are important in health care but often lack struc-
tured, dedicated training during graduate medical education in the 
United States. One exception is Stanford University’s immersive sim-
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ulation-based learning program through the Center for 
Immersive and Simulation-based Learning, which offers 
training in holistic technical/non-technical skills through 
immersive simulation learning.1 Establishing a structured 
training regimen that integrates technical and non-techni-
cal skills during residency may therefore facilitate the appli-
cation of human factor principles in clinical practice.
	 Safe and efficient anesthesia care requires both techni-
cal and non-technical skills which work together to support 
effective task management and prevent adverse events.2 Al-
though technical skills routinely are taught and practiced, 
non-technical skills receive less structured attention.3 One 
study has demonstrated that non-technical skills can be 
taught through cognitive aids, repeated scenario-based 
training, and systematic approaches to patient care, with 
systematic approaches associated with improved prob-
lem-solving skills and confidence in high-stress situations.4 

Non-technical skills encompass a range of interpersonal, 
cognitive, and behavioral skills, whereas human factors re-
fers to the effects of communication, teamwork, task man-
agement, situational awareness, culture, and organization-
al factors on human behavior and performance, as well as 
the application of this knowledge in clinical settings.5

	 Although human factors are addressed throughout an-
esthesiology residency, they are not always taught through 
structured, dedicated curricula.6 This is important because 
human factors and non-technical skills substantially con-
tribute to patient safety, particularly during high-stress 
situations. Studies have reported that 82% (294/359) of 
incidents resulting from preventable adverse events were 
associated with human error,7 with communication break-
downs between health care professionals at different lev-
els contributing substantially to these errors.8 Another 
study found that deficits in nontechnical skills contribut-
ed to 47.7% (2,677/5,610) of reported incidents, with task 
management identified as the most prevalent contributing 
factor.9 Deficiencies in non-technical skills may therefore 
increase the risk of errors and adverse events.10 Structured 
training in these skills is becoming increasingly common 
during residency, particularly in European and Asian coun-
tries.6,11-13 
	 Despite these findings, relatively few anesthesiology 
studies have examined the effects of non-technical skills 
training in clinical settings, particularly in the United 
States.14,15 In contrast, research in other specialties is more 

extensive.9,13-20 The Royal College of Anaesthetists in the 
United Kingdom developed the Anaesthetists’ Non-Tech-
nical Skills (ANTS) framework and associated training and 
evaluation program.12 ANTS evaluates four categories of 
non-technical skills: Situation Awareness, Team Working, 
Task Management, and Decision Making across 15 behav-
ioral elements. Each element is rated from poor (1) to good 
(4), providing a structured assessment of non-technical 
skill performance (Table 1). Research has demonstrated 
that ANTS is a reliable and valid tool for evaluating anes-
thesiologists’ non-technical skills in simulated and clinical 
settings.21,22 Its versatility also allows for implementation 
across different study designs and educational interven-
tions.23

Table 1: Summary of the elements included in the Anaes-
thetists’ Non-Technical Skills protocol and evaluation.

Skill Elements

Task 
Management

Planning and preparing
Prioritizing
Providing and maintaining standards
Identifying and utilizing resources

Team 
Working

Coordinating activities with team
Exchanging information
Using authority and assertiveness
Assessing capabilities
Supporting others

Situation 
Awareness

Gathering information
Recognizing and understanding
Anticipating

Decision 
Making

Identifying options
Balancing risk and selecting options
Re-evaluating

Note: There are 15 skill elements categorized into four main 
groups.

	 The aim of this exploratory educational quality improve-
ment initiative was to educate anesthesiology residents 
about human factors and evaluate their use of non-tech-
nical skills during one-off simulated high-stress scenar-
ios. Using the ANTS framework, we assessed residents’ 
non-technical skills during an initial simulation, followed 
by two didactic sessions on human factors, and then a 
second simulation. We hypothesized that residents would 
demonstrate higher ANTS scores during the second simu-
lation after receiving human factors education and targeted 
training in non-technical skills.
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METHODS
Quality Initiative Design and Protocol
Three anesthesiology faculty members virtually attended 
the ANTS training course in May 2023 to learn about hu-
man factors and standardize future evaluations. Following 
the training, one faculty member independently developed 
two high-stress simulations for use at a simulation center 
(Supplemental S1: Simulation Scenarios; only available on-
line at journals.ku.edu/kjm). Residents in their clinical an-
esthesia (CA) years (CA1 = 4, CA2 = 5, CA3 = 5; n = 14) were 
randomly assigned to dyads and participated in a baseline 
simulation with less than 24 hours’ notice in September 
2023 (Supplemental ST1: Group Combinations). Random-
ization was used because resident pairings vary during rou-
tine clinical duties and may involve different levels of expe-
rience. 
	 Each dyad was debriefed immediately after the simula-
tion by the faculty member who developed the scenario. 
Debriefing was conducted at the faculty member’s dis-
cretion without standardized questions but followed the 
PAUSE format (Provide summary, Analyze initial reactions, 
Understand the sentiment, Silence for introspection, and 
Education).24 Within 1 month of the baseline simulation, 
the same faculty member presented a two-part, 3-hour di-
dactic seminar on non-technical skills based on the ANTS 
training course. Each session lasted approximately 1.5 
hours and was delivered 3 weeks apart because of faculty 
scheduling. Pre- and post-didactic surveys assessed resi-
dents’ perspectives on non-technical skills training (Sup-
plemental S2: Didactic Survey).
	 Approximately 120 days after the baseline simulation, 
residents were re-randomized into dyads and participat-
ed in a second, distinct simulation with less than 24 hours’ 
notice in January 2024 (Supplemental ST1: Group Combi-
nations). No dyad was repeated between simulations. The 
120-day interval was selected based on several factors: (a) 
evidence that long-term skill retention is assessed beyond 3 
months,25 (b) availability of the University of Kansas School 
of Medicine-Wichita Simulation Center, (c) allowing resi-
dents time to practice skills in the clinical setting following 
the didactic intervention, (d) faculty availability, and (e) 
facilitating program planning for resident absences from 
clinical duties. Residents were immediately debriefed af-
ter the second simulation using the same approach as the 

baseline simulation. Post-simulation surveys were collect-
ed after both simulations to assess the usefulness of the sce-
narios (Supplemental S3: Simulation Survey).

Simulation Development
Two distinct simulations were developed in conjunction 
with the Simulation Center to evaluate non-technical skills 
after training. New simulations were developed to prevent 
residents from anticipating the scenarios, ensure that cas-
es reflected anesthesiology-specific situations, and min-
imize familiarity with previously used simulations. The 
Simulation Center facilitated the simulations and provided 
real-time changes in vital signs, manikins capable of simu-
lating breath sounds and heart rates, and video recording 
for subsequent evaluation. An experienced operating room 
nurse was available as a resource during each simulation.
	 The simulated operating room was arranged to reflect the 
layout familiar to residents, except that an anesthesia ma-
chine was unavailable at the Simulation Center and there-
fore was not included. Before entering the simulation room, 
residents received a case description indicating that the 
patient was prepped and draped and that the surgeon was 
scrubbing in but was not yet in the room. Residents were 
given several minutes to familiarize themselves with the 
room and equipment before the scenario began (Supple-
mental S1: Simulation Scenarios). The baseline simulation 
involved anaphylaxis, whereas the follow-up simulation in-
volved local anesthetic systemic toxicity. Each simulation 
lasted approximately 40 minutes, including debriefing.
	 Following both simulations, video recordings from three 
camera angles were obtained from the Simulation Center. 
Videos were edited to remove extraneous downtime, such 
as room setup, and resident debriefings. Edited recordings 
were provided to the two remaining ANTS-trained anes-
thesiology faculty members for evaluation using the ANTS 
framework.12 Evaluators were blinded to the simulation se-
quence and were unaware of which recording represented 
the baseline or follow-up simulation. However, they were 
aware of group composition because they knew the res-
idents and could identify the dyads during video review. 
They had no prior knowledge of the order in which the 
simulations were conducted. Resident debriefings were ex-
cluded from the recordings provided to evaluators to mini-
mize potential assessment bias. Evaluations were conduct-
ed from February through March 2024.

http://journals.ku.edu/kjm
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Statistical Analysis
Quadratic weighted Cohen’s kappa was calculated to as-
sess inter-rater reliability between evaluators. Baseline and 
follow-up assessments were compared using the Wilcoxon 
signed-rank test for individual residents’ ANTS element 
scores. Residents were analyzed individually rather than as 
dyads. Statistical significance was set at p <0.05.
	 Given the small sample size (n = 14) and the estimated ef-
fect size (Cohen’s d = 0.09), the study had limited statistical 
power and a corresponding high probability of Type II error 
(94.5%). Cohen’s d was used to quantify the magnitude of 
the observed effect independent of sample size. Statistical 
power and the corresponding probability of Type II error 
were estimated using a power analysis.
	 Survey results were used to provide additional infor-
mation regarding residents’ knowledge and confidence in 
nontechnical skills. The surveys were developed specifical-
ly for this study and were not formally validated; however, 
three ANTS-trained faculty members reviewed the surveys 
for clarity and content relevance.
	 Fisher’s exact tests and Cramer’s V were used to evaluate 
associations among survey responses. Fisher’s exact test 
was used to assess associations involving the Likert-type 
response categories, which ranged from Very Low to Very 
High. Cramer’s V was used to estimate the effect size for 
each Fisher’s exact test.
	 Thematic analysis was used to evaluate responses to the 
simulation surveys. Three authors independently identified 
keywords and concepts within the responses and subse-
quently discussed and categorized them into themes using 
predefined characteristics. All statistical analyses were per-
formed using R® statistical software (version 4.1.1; R Foun-
dation for Statistical Computing, Vienna, Austria),26 and 
figures were created using the R package ggplot2 version 
3.4.0.27

IRB Statement
This study was reviewed and approved as a quality im-
provement initiative by the Ascension Health Institutional 
Review Board (RKS20230030). Written informed consent 
was obtained from participants for publication of the find-
ings. The manuscript adheres to the Standards for Quality 
Improvement Reporting Excellence (SQUIRE 2.0) guide-
lines for quality improvement reporting.28

RESULTS
Assessment of Non-Technical Skill Use in Simulations
Upon completion of the resident evaluations, quadratic 
weighted Cohen’s kappa was used to assess inter-rater re-
liability between the two evaluators. The analysis demon-
strated moderate agreement (κ = 0.43; 95% CI, 0.36-0.49; p 
<0.001). A Wilcoxon signed-rank test was then used to com-
pare ANTS scores between the baseline and follow-up sim-
ulations for each individual resident within each evaluator 
(Table 2).
	 According to Evaluator 1, 75% of CA1 residents (n = 3) 
demonstrated a significant improvement in the use of 
non-technical skills between the baseline and follow-up 
simulations. Among CA2 and CA3 residents, 40% (n = 4) 
demonstrated a significant decline in non-technical skill 
use, while the remaining 60% (n = 6) showed no significant 
difference between simulations.
	 According to Evaluator 2, 100% of CA1 residents (n = 4) 
demonstrated a significant improvement in non-technical 
skill use between simulations. Among CA2 and CA3 resi-
dents, 10% (n = 1) demonstrated a significant improvement, 
50% (n = 5) demonstrated a significant decline, and 40% (n 
= 4) showed no significant difference between simulations 
(Table 2).

Simulation and Didactic Survey Evaluation
Residents completed anonymous surveys following each 
simulation (two surveys per resident, one for each simu-
lation) and the didactic seminar series. Qualitative analy-
sis of the post-simulation survey identified six themes that 
residents recommended be retained in future simulations 
and six themes for improvement (Table 3; n = 23; 82.1% re-
sponse rate). The most frequently identified theme for re-
tention was the uncommon nature of the cases, with res-
idents noting that simulation provided an opportunity to 
practice rare clinical scenarios without consequences to 
patients. The most frequently identified area for improve-
ment was the design of scenarios to facilitate one-on-one 
training.
	 The post-didactic survey assessed residents’ perceptions 
of the seminar’s usefulness in developing nontechnical 
skills (Figure 1) and their confidence across nontechnical 
skill areas (Figure 2; n = 13; 92.9% response rate). Overall, 
residents were receptive to the seminar, with 84.6% (n = 11) 
reporting confidence in their nontechnical skills, although 
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fewer residents expressed interest in additional didactic 
training (Figure 1). Fisher’s exact test showed no statisti-
cally significant association between the seminar and res-
idents’ knowledge of nontechnical skills (p = 0.743). Cram-
er’s V was 0.337.
	 Regarding resident confidence, responses indicated 
some uncertainty across each of the four major nontech-
nical skill categories (Figure 2). Fisher’s exact test showed 
no statistically significant association between the seminar 
and residents’ confidence in their nontechnical skills (p = 
0.949). Cramer’s V was 0.223.

DISCUSSION
The authors of this educational quality improvement initia-
tive hypothesized that residents would have higher ANTS 
scores during the follow-up simulation after receiving di-
dactic education. The observed improvement in non-tech-

nical skill behaviors was evident among residents early 
in their clinical anesthesia training but was not observed 
among CA2 and CA3 residents (Table 2). However, given 
the small sample size and high likelihood of Type II error, 
these findings should be interpreted cautiously.
	 The lack of observed improvement among CA2 and CA3 
residents may have been influenced by opportunities to 
incorporate non-technical skills into their developing clin-
ical practice. Residents were expected to actively practice 
non-technical skills between simulations. Although senior 
residents may have had more opportunities to incorporate 
these skills into clinical practice, they may also have already 
developed established approaches to managing high-acu-
ity situations. In contrast, junior residents generally are 
more closely supervised by attending physicians, provid-
ing greater opportunities for faculty instruction, even when 
faculty have not received formal training in non-technical 
skills. Additionally, the improved scores among CA1 res-

Table 3: Thematic analysis of the post-simulation surveys.

Question Theme Responses Definition of Theme

Positive points 
in the simu-
lation session 
that should be 
repeated in the 
future?

Scenario 18 A good balance of uncommon but potential case that could and 
should be experienced during residency.

Critical Thinking 2 Fast pace and high stress situation, coupled with unknown sce-
nario, resulted in deeper levels of thinking.

Peer Partner 8 Approaching stressful situations with a peer enhanced the expe-
rience.

Nursing Staff 4 Having an experienced OR nurse participate in the simulation 
made the experience more realistic and immersible.

Simulation 
Environment 9

The setup of the simulation (draped/prepared manikin, connect-
ed IV, available syringes, etc.) made the situation more believable 
and realistic while allowing a safe environment to make mistakes.

Debrief 6 Immediate debriefing by the attending following the simulation 
allowed for highlighting of strengths and deficiencies.

Some areas for 
improvement 
for future ses-
sions?

Lab Familiarity 4 Let residents familiarize themselves with the simulation lab be-
fore the beginning of the scenario.

Real-time 
Feedback 4

As the monitors can be delayed when making changes, provide 
real-time changes to numbers as the case progresses, if residents 
are moving too quickly.

Equipment 
Availability 4 Have more equipment available for the simulations (i.e., ultra-

sound, ECHO).

Simulations 6 Have more simulations: one-on-one, more complex, and/or cas-
es pertaining to the resident's current level of training.

Handoffs 4 Present the case details in the form of a handoff to make the sim-
ulation more realistic.

Chaos 3

Introduce more chaos to the simulation to make it more high 
stress (i.e., have music on in the background, provide more am-
biguity to the case details) to help highlight non-technical skills a 
bit better.

Note: The specific response categories to each question are displayed as themes, with the number of similar responses 
falling into that theme. The theme definitions provide a further explanation of the responses. 
OR = operating room; IV = intravenous; ECHO = echocardiogram.
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idents may have been partly attributable to greater confi-
dence during the follow-up simulation and/or an addition-
al 120 days of clinical anesthesia training compared with 
the baseline simulation. There also is evidence that junior 
residents may be more receptive to introspection and re-
flection, whereas senior residents may favor more consis-
tent cause-and-effect reasoning.29 When considered along-
side the post-didactic survey findings, which demonstrated 
a moderate association between the seminar and resident 
knowledge (Figure 1), and weak-to-moderate association 
between seminar and resident confidence (Figure 2), these 
results suggest that senior residents may require more 
structured and longitudinal non-technical skills education. 

However, definitive conclusions cannot be drawn because 
longitudinal changes in non-technical skills during clinical 
practice were not assessed.
	 Previous studies have demonstrated that non-technical 
skills can be successfully taught4 and that training may lead 
to improvement over time.6,11-13 Simulation also has been 
identified as an effective approach for training non-techni-
cal skills.4,16,30 Despite evidence supporting effective train-
ing methods, evaluation and assessment of these skills 
have been limited, particularly within trainee programs.31,32 
However, this area is receiving increasing attention.33 Our 
findings support the feasibility of using simulation to train 
non-technical skills and suggest that developing knowledge 

Figure 1: Survey responses from the residents about the general helpfulness of the didactic seminar in the development 
of non-technical skills. 
Notes: GQ1: You were aware that non-technical skills could influence patient outcomes before the didactic presenta-
tion. GQ2: Did the didactic presentations further your understanding of non-technical skills? GQ3: Would you like more 
didactic presentations about non-technical skills in the future? GQ4: Are you likely to practice your non-technical skills 
more than before the didactic presentation? GQ5: You will practice your non-technical skills often. GQ6: How likely are 
you to consciously incorporate non-technical skills into your practice? GQ7: New skills/strategies were gained that you 
can apply to your practice. GQ8: You feel more confident in handling high-risk, high-stress situations because of your 
non-technical skill trainings. GQ = general questions.
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and awareness of these skills may represent an important 
initial step toward behavioral skill development. More con-
sistent and longitudinal education may be needed to rein-
force these skills. One-time educational experiences may 
not provide sufficient opportunities for residents to consol-
idate skill development,17,18 which is consistent with find-
ings from this exploratory initiative. Structured curricular 
training also has been associated with significant improve-
ments in non-technical skills.19 One study demonstrated 
significant improvements in three ANTS categories: team 
working, situation awareness, and decision making; and 
five ANTS elements following simulation-based team train-
ing.34 Another study examined the relationship between 

team training delivered through two simulations and team 
culture and communication using paired-sample t tests.20 
Participants demonstrated movement away from autono-
mous cultural ideals, stronger teamwork, and a more favor-
able communication climate.20 These findings are particu-
larly relevant given the documented contribution of human 
error, including non-technical skill deficits and communi-
cation failures, to adverse events.
	 In contrast, a meta-analysis by Leuschner, et al.15 demon-
strated substantial variation in non-technical skill levels 
following training, with no significant improvement among 
individual surgeons or anesthesiologists but improvement 
when assessed at the whole-theatre team level. These find-

Figure 2: Survey responses from the residents about their confidence in the different non-technical skill areas. 
Notes: SQ1: You are confident in your situational awareness skills (gathering information, recognizing and understand-
ing, anticipating) after the didactic presentation. SQ2: You are confident in your decision-making skills (identifying op-
tions, balancing risk and selecting options, re-evaluating) after the didactic presentation. SQ3: You are confident in your 
teamwork skills (coordinating activities, exchanging information, using authority and assertiveness, assigning capabili-
ties, supporting others) after the didactic presentation. SQ4: You are confident in your task management skills (planning 
and preparing, prioritizing, providing and maintaining standards, identifying and utilizing resources) after the didactic 
presentation. SQ5: The coping strategies discussed throughout the presentation will enhance your clinical skills and 
expertise, leading to less mistakes and anticipation of problems. SQ6: You will practice and use the coping strategies in 
your practice. SQ = skill-based questions.
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ings differ from those of a more recent meta-analysis, which 
found that non-technical skills training was effective among 
emergency and critical care physicians, although substan-
tial heterogeneity was present.35 Together, these findings 
suggest that the effectiveness of non-technical skills train-
ing may depend on the learners, training approach, clinical 
context, and level at which skills are evaluated.

Limitations
This exploratory educational quality improvement initia-
tive had several limitations. First, using surveys to assess 
resident perceptions of the simulations and didactic semi-
nar may have introduced response bias. For the post-didac-
tic assessment, a pre- and post-test of non-technical skills 
knowledge may have provided a more direct assessment of 
residents’ understanding and knowledge acquisition. How-
ever, repeated testing may introduce recall or testing effects. 
To assess knowledge retention while minimizing the influ-
ence of immediate recall, future evaluations could incorpo-
rate a delayed retention assessment, such as repeating the 
assessment at least 90 days after the seminar.25

	 Second, there was a 7-month interval between the facul-
ty ANTS training and the follow-up simulation. This delay 
resulted from logistical factors, including the availability 
of the annual online ANTS course, which has since been 
expanded, finalization of the simulation scenarios, coor-
dination with the Simulation Center, preparation of the di-
dactic seminars, and scheduling time for all residents to be 
released from clinical duties. Although the evaluators com-
pleted a brief ANTS refresher training before conducting the 
evaluations, the extended interval may have contributed to 
the modest inter-rater reliability observed in this study. In 
addition, the faculty received only one formal training ex-
perience in non-technical skills through the ANTS course. 
This level of training may have been insufficient to ensure 
consistent evaluation, as suggested by the inter-rater reli-
ability findings. This limitation is particularly relevant given 
the limited availability of formal human factors expertise 
within U.S. residency programs.15

	 Third, we did not evaluate the clinical impact of non-tech-
nical skills training on patient outcomes. Previous research 
has suggested that improvements in non-technical skills 
may be associated with reductions in adverse clinical 
events, including cardiac arrests.18 Although residents were 
expected to practice non-technical skills during their clini-

cal duties following the didactic intervention, adherence to 
this expectation was not assessed.
	 Fourth, simulations were conducted with dyads rather 
than individual residents, preventing assessment of indi-
vidual performance in isolation. This approach may have 
influenced skill performance based on residents’ learning 
preferences36,37 and level of training. Future studies could 
evaluate individual and team-based performance sepa-
rately to better understand these effects. Additionally, more 
CA-1 residents were paired with senior residents during the 
follow-up simulation, which may have impacted both resi-
dents’ ANTS assessments, as the senior resident could have 
taken on more of a teaching role, compared with the base-
line simulation (Supplemental ST1: Group Combinations). 
Although residents performed the simulation as a dyad, the 
evaluators were evaluating on an individual basis, to try 
and mitigate this type of bias.
	 Fifth, the evaluators could have possibly diagnosed the 
simulation scenarios due to monitor readings and resident 
conversations throughout the recordings. However, even if 
the evaluators deduced the case (i.e., that one was anaphy-
laxis), they still would not know if that was the first or sec-
ond simulation.
	 Finally, separating technical and non-technical skills 
during evaluation may have been challenging because 
evaluators were familiar with the participating residents, 
potentially introducing observer or confirmation bias. The 
ANTS framework was intended to reduce this potential bias 
by providing a structured evaluation platform based on 15 
defined skill elements.12 Nevertheless, future studies could 
further minimize this limitation by using independent eval-
uators who are blinded to resident identity and training lev-
el when feasible.
	 Overall, the small sample size, single-institution de-
sign, use of resident dyads, and limited duration of formal 
non-technical skills education restrict the generalizabil-
ity of these findings. However, the methodology could be 
adapted to other specialties to evaluate the feasibility of 
developing competency-based curricula for non-technical 
skills.
	 One important barrier to the regular incorporation of 
non-technical skills training is the limited number of facul-
ty formally trained to teach and evaluate these skills. Devel-
oping faculty expertise may increase recognition of human 
factors in the operating room and provide residents with 
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greater exposure to appropriate behaviors, coaching, and 
feedback. Similarly, formal and structured resident educa-
tion can establish a foundation for continued development 
and application of non-technical skills throughout residen-
cy and into independent practice.
	 As a next step, we aim to expand this experience into a 
competency-based medical education curriculum by inte-
grating ANTS training into the existing simulation curric-
ulum for the anesthesiology residency. Residents will par-
ticipate in repeated simulation scenarios with deliberate 
practice, longitudinal observation by ANTS-trained faculty, 
and structured faculty evaluation and feedback. This cur-
riculum, combined with didactic instruction in non-tech-
nical skills, may provide continuous and structured educa-
tion throughout residency training.

CONCLUSIONS
This exploratory educational quality improvement initia-
tive evaluated the feasibility and resident acceptability of 
an ANTS-based approach to non-technical skills educa-
tion and explored changes in observed non-technical skill 
performance following a multifaceted educational inter-
vention. The findings support the feasibility of incorpo-
rating structured simulation and didactic education into 
anesthesiology training. Further research with larger sam-
ples, longitudinal assessment, trained evaluators, and re-
peated educational exposure is needed to determine how 
non-technical skills can be effectively developed, assessed, 
and sustained throughout residency training.
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ABSTRACT
Introduction. JayDoc Community Clinic-Wichita is a student-run free 
clinic serving a predominantly Spanish-speaking patient population. 
Authors of this study evaluated whether interpreter staffing represents 
a potentially modifiable systems-level factor associated with clinic 
workflow.
Methods. This retrospective observational quality improvement evalu-
ation included 715 patient encounters nested within 128 clinic sessions 
at JayDoc from November 2023 to July 2025. Encounter-level workflow 
differences by Spanish-speaking status were evaluated using linear 
mixed-effects models accounting for clustering within clinic sessions 
and adjusting for clinic day. Clinic-session-level multivariable linear 
regression evaluated associations among Spanish-speaking patient 
volume, in-person interpreter staffing, and clinic workflow.
Results. After accounting for clustering and clinic day, Spanish-speak-
ing encounters were 5.3 minutes longer than non-Spanish-speaking 
encounters, although the difference was not statistically significant (p 
= 0.065). Spanish-speaking encounters had significantly longer medi-
cal preparation time (adjusted mean difference, 2.57 minutes; 95% CI, 
0.83 to 4.31; p = 0.004) and wait-to-present time (adjusted mean differ-
ence, 3.46 minutes; 95% CI, 0.47 to 6.45; p = 0.024). At the clinic-session 
level, each additional Spanish-speaking patient was associated with a 
6.7-minute increase in clinic-session duration after controlling for total 
patient volume and interpreter staffing (p <0.001). Each 1-unit increase 
in the Spanish-speaking patient-to-interpreter ratio was associated 
with a 3.72-minute increase in clinic-session duration (p = 0.052).
Conclusions. Spanish-speaking encounters had longer medical prepa-
ration and wait-to-present times, while greater Spanish-speaking 
patient volume was associated with longer clinic-session duration. 
In-person interpreter staffing was not independently associated with 
session duration. These findings support further evaluation of strate-
gies to better align interpreter resources with patient needs.

Clinical Workflow Associated with Spanish-
Speaking Patient Encounters at JayDoc Community 
Clinic-Wichita: A Quality Improvement Project
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INTRODUCTION
In the United States, more than one in five individuals aged 
5 years or older speak a language other than English, and 
61.0% of these individuals speak Spanish.1 In Wichita, Kan-
sas, the Hispanic/Latino population increased from 58,352 
in 2010 to 72,786 in 2020,2 and 18.4% of city residents report 
speaking a language other than English at home.3

	 JayDoc Clinic, a student-run free clinic at the University of 
Kansas School of Medicine-Wichita, serves this region and 
a high proportion of Spanish-speaking patients. Language 
differences can create barriers to effective health care when 
patients and clinicians do not share a common language, 
potentially affecting communication, patient understand-
ing, and participation in clinical decision-making. Limited 
access to trained medical interpreters may further com-
pound these challenges, particularly when clinics rely on 
family members, students, or clinical staff without formal 
interpreter training. Ad hoc interpretation may introduce 
inaccuracies or omissions, limit discussion of sensitive in-
formation, and place additional communication demands 
on patients and clinicians.
	 Before 2023, access to formal interpreter services at Jay-
Doc was limited, and family members, volunteer physi-
cians, medical students, or nursing staff frequently assisted 
with interpretation. In 2023, JayDoc implemented a formal 
interpreter service that increased access to trained inter-
preters, including multiple in-person interpreters during 
clinic sessions and telephone interpretation when in-per-
son interpreters were unavailable.
	 This change provided an opportunity to examine the 
relationship between interpreter staffing and clinic work-
flow. Student-run free clinics commonly experience long 
patient visits and slower clinic flow, which may contribute 
to patient dissatisfaction and underscore the need to mon-
itor clinic efficiency.4 Insufficient interpreter coverage may 
contribute to downstream workflow delays.5

	 Improved access to in-person interpreters may facilitate 
more efficient communication and timely care while ad-
dressing language-related disparities in health care. The 
objective of this study was to examine associations among 
Spanish-speaking patient volume, interpreter staffing, 
and clinic workflow in a student-run free clinic. Specifi-
cally, we evaluated differences in the duration of various 
phases of patient encounters between Spanish-speaking 

and non-Spanish-speaking patients and examined whether 
Spanish-speaking patient volume and interpreter staffing 
were associated with overall clinic-session duration.

METHODS
Setting and Context
This retrospective observational quality improvement eval-
uation involved review of data collected from November 
2023 to July 2025 at JayDoc Community Clinic-Wichita. Jay-
Doc is a student-run free clinic that operates twice weekly, 
on Monday evenings and Saturday mornings, year-round. 
The clinic primarily is staffed by a multidisciplinary team 
of volunteer interpreters, medical students, pharmacy 
students, premedical students, medical residents, phar-
macists, and attending physicians. Approximately 70% 
of patient encounters involve Spanish-speaking patients, 
making interpreter services an integral component of rou-
tine clinic operations.
	 Staffing models differ by clinic day. Monday clinics are 
staffed by an Internal Medicine resident, whereas Saturday 
clinics include a Family Medicine resident and attending 
physician, in addition to varying numbers of volunteer in-
terpreters and student learners. Typically, six patients are 
scheduled for Monday clinics and eight patients for Satur-
day clinics. Each clinic session generally lasts approximate-
ly 3 hours. Clinic-session duration was defined as the time 
elapsed between the start-of-clinic huddle, led by the stu-
dent director, and the discharge of the final patient. These 
times were recorded on a data collection form maintained 
by the JayDoc Board of Directors.

Intervention
Review of clinic tracking-board data by the JayDoc board 
consistently identified in-person interpreter staffing as a 
potential operational bottleneck associated with prolonged 
clinic visits and reduced workflow efficiency. In response, 
the clinic initiated an ongoing quality improvement effort 
to improve access to interpreter services and better align 
interpreter staffing with patient demand.
	 As part of this initiative, the clinic partnered with a new 
interpreter service, expanded in-person interpreter staff-
ing during clinic sessions, increased the use of telephone 
interpretation, and adjusted interpreter staffing over time 
based on patient demand, workflow observations, and op-
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erational needs. These changes were introduced incremen-
tally rather than at a single predefined intervention time 
point and were refined throughout the study period as part 
of the clinic's continuous quality improvement process. 
The intervention was intended to improve communication 
efficiency, reduce workflow bottlenecks, and better align 
interpreter resources with the linguistic needs of the clinic 
population.

Measures and Data Collection
Encounter-level and clinic-session-level data were ex-
tracted from the clinic's electronic time-stamped tracking 
board. Variables included Spanish-speaking status, total 
patient volume, Spanish-speaking patient volume, number 
of in-person interpreters available, and workflow intervals.
	 Spanish-speaking status was recorded at the patient-en-
counter level based on the clinic's tracking data. In-person 
interpreter staffing was defined as the number of in-person 
interpreters available during each clinic session. Telephone 
interpretation was available when in-person interpreters 
were unavailable; however, telephone interpreter use was 
not consistently captured in the tracking dataset and there-
fore could not be quantified. Accordingly, the interpreter 
staffing measure reflects in-person staffing rather than total 
interpreter capacity.
	 The tracking board routinely records timestamps for 
each phase of the patient encounter, including wait-to-be-
roomed time, premedical student intake time, preparation 
time for medicine and pharmacy, pharmacy student en-
counter, medical student encounter, wait time to presen-
tation to the supervising attending, attending encounter, 
discharge time, and overall clinic-session duration. These 
workflow intervals represent the standard sequence of care 
at JayDoc and were selected because they could reasonably 
be influenced by interpreter availability and communica-
tion-related workflow delays.
	 Encounter-level outcomes included total patient visit du-
ration and individual workflow intervals. At the clinic-ses-
sion level, overall clinic-session duration was the primary 
outcome used to evaluate associations with patient vol-
ume, Spanish-speaking patient volume, and in-person in-
terpreter staffing.
	 Workflow data routinely were collected during each clin-
ic session. As volunteers advanced patients through each 
stage of care, they entered workflow milestones into the 

tracking board, which automatically recorded timestamps 
in Microsoft® Excel® (Microsoft Corp., Redmond, WA) and 
calculated workflow intervals and summary metrics. For-
mal validation of timestamp accuracy was not performed; 
however, clinic leadership emphasized contemporaneous 
data entry and monitored data completeness during clinic 
sessions to maximize data accuracy. Some degree of human 
error, including delayed or missed entries, was considered 
unavoidable.
	 Before analysis, clinic sessions were excluded if they had 
substantial missing workflow documentation (approxi-
mately >30% incomplete tracking-board data), missing 
clinic-session duration, or operational characteristics that 
were not representative of routine clinic workflow. The lat-
ter included sessions staffed primarily by board members 
rather than the usual complement of student volunteers, 
residents, and attending physicians. In total, 27 clinic ses-
sions were excluded.

Analysis
Analyses were conducted at two levels: patient encounter 
and clinic session. Encounter-level analyses included 715 
individual patient encounters and evaluated differences in 
workflow intervals according to Spanish-speaking status. 
Clinic-session-level analyses included 128 clinic sessions 
and evaluated associations between clinic characteristics; 
including total patient volume, Spanish-speaking patient 
volume, in-person interpreter staffing, and Spanish-speak-
ing patient-to-interpreter ratio; and overall clinic-session 
duration.
	 Descriptive statistics were used to summarize encoun-
ter-level workflow intervals and clinic-session-level char-
acteristics. Continuous variables were summarized using 
means and standard deviations and medians, quartiles, 
ranges, minimums, and maximums, as appropriate. En-
counter-level workflow intervals were compared between 
Spanish-speaking and non-Spanish-speaking patient en-
counters using linear mixed-effects regression models. 
Spanish-speaking status and clinic day (Monday vs. Satur-
day) were included as fixed effects, and clinic session was 
included as a random intercept to account for correlation 
among patient encounters occurring within the same clinic 
session. Separate models were estimated for each workflow 
interval using restricted maximum likelihood estimation. 
Model estimates are reported as adjusted mean differences 



Quality Improvement | Clinic Workflow with Spanish-Speaking Patients | Continued

163Kansas Journal of Medicine journals.ku.edu/kjm

with 95% confidence intervals (CIs) and two-sided P values 
No adjustments for multiplicity were applied.
	 Clinic-session-level analyses used the clinic session as 
the unit of analysis because interpreter staffing, patient vol-
ume, and overall clinic-session duration were measured at 
the session level. Each clinic session constituted one obser-
vation (n = 128). Separate multivariable linear regression 
models were constructed to evaluate the associations of 
language-service demand, in-person interpreter staffing, 
and interpreter workload with clinic-session duration while 
adjusting for relevant covariates.
	 Spanish-speaking patient volume was used as a proxy for 
language-service demand, and the number of in-person 
interpreters represented interpreter staffing capacity. Inter-
preter workload was operationalized as the Spanish-speak-
ing patient-to-interpreter ratio, calculated as the number 
of Spanish-speaking patients divided by the number of 
in-person interpreters available during the clinic session. 
Because the Spanish-speaking patient-to-interpreter ratio 
was mathematically derived from Spanish-speaking patient 
volume and in-person interpreter staffing, the ratio and its 
component variables were not included simultaneously in 
the same regression model. Variance inflation factors (VIFs) 
and tolerance statistics were examined to assess multicol-
linearity among predictors included in each model.

	 Regression coefficients (β), standard errors, 95% CIs, P 
values, and adjusted R2 values were reported, as appropri-
ate. Statistical significance was defined as a two-sided p 
<0.05.	
	 This project was reviewed by the University of Kansas 
Medical Center Institutional Review Board (IRB) and de-
termined to constitute a quality improvement project. This 
manuscript was prepared in accordance with the Standards 
for QUality Improvement Reporting Excellence (SQUIRE) 
2.0 guidelines.6 All analyses were conducted using SAS® ver-
sion 9.4 (SAS Institute Inc., Cary, NC).

RESULTS
Among the 715 patient encounters, 422 occurred on Satur-
day and 293 occurred on Monday. Spanish-speaking pa-
tients accounted for 286 (67.8%) Saturday encounters, 208 
(71.0%) Monday encounters, and 494 (69.1%) encounters 
overall. Saturday clinics had a mean of 2.43 interpreters per 
session (SD = 0.88; range, 1-5), whereas Monday clinics had 
a mean of 1.95 interpreters per session (SD = 0.38; range, 
1-3).
	 In encounter-level linear mixed-effects models ac-
counting for clustering of patient encounters within clin-
ic sessions and adjusting for clinic day, Spanish-speaking 

Table 1: Comparison between Spanish-speaking and non-Spanish-speaking encounters.

Outcome (min)
Non-Spanish-speaking 
patients Mean ± SD

Spanish-speaking 
patients Mean ± SD

Mean difference 
(95% CI)* P value

Total patient visit duration 98.7 ± 37.1 107.9 ± 38.1 5.30 (−0.33 to 10.92) 0.065

Wait to be roomed 10.4 ± 17.7 11.8 ± 17.7 0.46 (−2.29 to 3.21) 0.743

Premed time 7.2 ± 6.6 7.7 ± 6.4 0.46 (−0.59 to 1.51) 0.393

Prep time (medical) 7.8 ± 9.1 10.7 ± 11.2 2.57 (0.83 to 4.31) 0.004
Prep time (pharmacy) 18.9 ± 27.1 19.3 ± 30.7 −3.12 (−12.82 to 6.59) 0.529

Medicine encounter time 24.4 ± 9.7 24.3 ± 10.2 −0.23 (−2.17 to 1.72) 0.818

Pharmacy encounter time 19.3 ± 13.1 18.7 ± 15.9 −0.63 (−5.53 to 4.27) 0.801

Wait to present (medical) 19.2 ± 11.6 22.7 ± 12.3 3.46 (0.47 to 6.45) 0.024
Attending time 9.8 ± 6.1 11.6 ± 6.7 1.59 (−0.24 to 3.42) 0.089

Discharge time 28.4 ± 18.5 26.6 ± 17.9 −0.33 (−3.80 to 3.15) 0.855

*Adjusted mean differences and p values were estimated using linear mixed-effects models with Spanish-speaking sta-
tus and clinic day (Monday vs. Saturday) included as fixed effects and clinic session included as a random intercept to 
account for clustering of patient encounters within clinic sessions. Positive estimates indicate longer workflow times 
among Spanish-speaking encounters. Sample sizes varied by outcome because of missing workflow timestamps.
Abbreviations: SD, standard deviation; CI, confidence interval.
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encounters had an adjusted mean total patient visit dura-
tion that was 5.30 minutes longer than that of non-Span-
ish-speaking encounters; however, this difference was not 
statistically significant (95% CI, -0.33 to 10.92; p = 0.065). 
Spanish-speaking encounters were associated with signifi-
cantly longer medical preparation time (adjusted mean 
difference, 2.57 minutes; 95% CI, 0.83-4.31; p = 0.004) and 
wait-to-present time (adjusted mean difference, 3.46 min-
utes; 95% CI, 0.47-6.45; p = 0.024). No statistically signifi-
cant differences were observed in wait-to-be-roomed time, 
premedical student intake time, medical student encounter 
time, attending encounter time, or discharge time (Table 1).
	 At the clinic-session level, after adjusting for total patient 
volume and in-person interpreter staffing, each additional 
Spanish-speaking patient was associated with a 6.70-min-
ute increase in clinic-session duration (95% CI, 3.18-10.22; 
p <0.001). In a separate model adjusting for total patient 
volume, each 1-unit increase in the Spanish-speaking pa-
tient-to-interpreter ratio was associated with a 3.72-minute 
increase in clinic-session duration; however, this associa-
tion was not statistically significant (95% CI, -0.03 to 7.47; 
p = 0.052). In another model adjusting for total patient vol-
ume, each additional in-person interpreter was associat-
ed with a 2.21-minute increase in clinic-session duration, 
although this association was not statistically significant 
(95% CI, -3.03 to 7.45; p = 0.406). No substantial multicol-
linearity was identified among predictors included in the 
multivariable models, with VIFs ranging from 1.04 to 2.16 
and tolerance values ranging from 0.46 to 0.96 (Table 2).

DISCUSSION
In this quality improvement evaluation, differences in 
workflow associated with Spanish-speaking patient en-
counters were concentrated in specific phases of care 
rather than in overall patient visit duration. After account-
ing for clustering of encounters within clinic sessions and 
adjusting for clinic day, Spanish-speaking encounters had 
an estimated 5.3-minute longer patient visit duration than 
non-Spanish-speaking encounters; however, this differ-
ence was not statistically significant. Significant differences 
were observed in medical preparation and wait-to-present 
times, two workflow phases involving preparation for and 
communication of patient information. At the clinic-ses-
sion level, greater Spanish-speaking patient volume was 
associated with longer clinic-session duration. Given that 
approximately 70% of patient encounters involved Span-
ish-speaking patients, these findings highlight the oper-
ational importance of aligning interpreter resources with 
language-service demand.
	 The longer workflow intervals were concentrated in 
phases of clinic flow that are communication intensive. 
Specifically, medical preparation time was approximately 
2.6 minutes longer and wait-to-present time approximate-
ly 3.5 minutes longer among Spanish-speaking encounters 
after accounting for clinic-session clustering and clinic 
day. Medical preparation time corresponds to medical 
student chart review and preparation for the patient en-
counter, whereas wait-to-present time corresponds to the 
period during which learners wait to present patient cases 

Table 2: Multivariable regression analysis of Spanish-speaking patient volume and clinic workflow.

Model and Predictor β (min) SE 95% CI P value Adjusted R2 n Covariates

Model 1: Spanish-speaking 
patient volume
Each additional Spanish-
speaking patient

6.70 1.8 3.18 to 10.22 <0.001 0.265 128 Total patient volume; 
in-person interpreters

Model 2: Interpreter 
workload
Each 1-unit increase in Span-
ish-speaking patients per 
interpreter

3.72 1.9 −0.03 to 7.47 0.052 0.207 128 Total patient volume

Model 3: In-person inter-
preter staffing
Each additional in-person 
interpreter

2.21 2.6 –3.03 to 7.45 0.406 0.187 128 Total patient volume

Abbreviations: β, regression coefficients; SE, standard error; CI, confidence interval; Adjusted R2, adjusted R-squared; 
n, sample size.
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to the resident or attending. These phases may be particu-
larly sensitive to language-related workflow demands, in-
cluding time spent waiting for an in-person interpreter or 
coordinating telephone interpretation services. Because 
interpreter modality was not consistently captured at the 
encounter level, however, the observed differences cannot 
be attributed specifically to limited in-person interpreter 
availability.
	 At the clinic-session level, each 1-unit increase in the 
Spanish-speaking patient-to-interpreter ratio was associ-
ated with an estimated 3.72-minute increase in clinic-ses-
sion duration; however, the confidence interval included 
the null value (95% CI, −0.03 to 7.47), and the association 
was not statistically significant (p = 0.052). This uncertain-
ty may reflect the relatively small number of clinic sessions 
available for the clinic-session-level analyses, which may 
have limited the precision of the estimates. These findings 
indicate that the relationship between language-service 
demand and in-person interpreter capacity warrants fur-
ther prospective evaluation rather than establishing that 
increased interpreter staffing improves clinic efficiency.
	 These findings can be considered in the context of prior 
studies examining interpreter services and clinical work-
flow. Johnston, et al.7 reported that total and Spanish-speak-
ing patient visit times were significantly shorter when ei-
ther video or in-person interpreter services were used in 
an otolaryngology clinic. Fagan, et al.8 found that hospi-
tal-based interpreters were more time-efficient than tele-
phone-based interpretation and estimated that providing 
hospital-based interpreters for Spanish-speaking patients 
could allow additional visits in an outpatient teaching clin-
ic. Although these studies support the potential operation-
al importance of interpreter modality and availability, their 
findings should be interpreted cautiously when compared 
with the present study because the settings, study designs, 
and outcomes differed.
	 Unlike many prior studies that evaluated individual pa-
tient visits, this quality improvement initiative examined 
both encounter-level workflow and clinic-session-level in-
terpreter staffing from a systems perspective as part of an 
ongoing quality improvement initiative. Rather than focus-
ing solely on encounter-level differences, we evaluated how 
language-service demand, relative to in-person interpreter 
staffing, was associated with the operation of the clinic as 
a whole. This system-level approach provides practical in-

formation for clinic leadership regarding the relationship 
between language-service demand, interpreter resourc-
es, and clinic workflow. Student-run free clinics and oth-
er resource-limited ambulatory settings may benefit from 
using routinely collected workflow data to monitor these 
relationships and inform interpreter scheduling. Howev-
er, because the number of in-person interpreters was not 
independently associated with clinic-session duration in 
the present study, these findings should not be interpreted 
as demonstrating that increasing interpreter staffing alone 
improves clinic efficiency.
	 Interpreter services are necessary for effective communi-
cation with patients who have limited English proficiency, 
while also representing an operational resource that re-
quires planning and coordination. In this setting, the find-
ings suggest that interpreter demand should be considered 
when planning clinic staffing and workflow. Monitoring 
Spanish-speaking patient volume, interpreter availabili-
ty, and communication-intensive workflow intervals may 
help clinic leadership identify periods in which interpreter 
resources and patient demand are misaligned. Such mon-
itoring may provide a basis for testing different interpreter 
staffing models in future quality improvement initiatives. 
Because the present study did not demonstrate an indepen-
dent association between the number of in-person inter-
preters and clinic-session duration, prospective evaluation 
is needed to determine whether specific staffing strategies 
improve workflow efficiency without compromising the 
quality or accessibility of interpreter services.

Limitations
Several limitations should be considered when interpreting 
these findings. First, this study was conducted at a single 
student-run free clinic, which may limit generalizability to 
other practice settings. Second, because this was an obser-
vational quality improvement project and the intervention 
was introduced incrementally and refined over 20 months, 
causal relationships between interpreter staffing and work-
flow efficiency cannot be established. Although mixed-ef-
fects models accounted for clustering of patient encounters 
within clinic sessions and clinic-session-level regression 
models adjusted for measured staffing and patient-volume 
characteristics, residual confounding by factors such as 
patient complexity, learner experience, interpreter experi-
ence, and staffing composition may remain.
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	 Third, in-person interpreter staffing was measured at 
the clinic-session level and does not represent total inter-
preter access or actual interpreter utilization by individu-
al patients. Telephone interpretation was available when 
in-person interpreters were unavailable, but its use was not 
consistently captured. Therefore, associations involving 
in-person interpreter staffing should not be interpreted as 
estimates of the effects of overall interpreter access or re-
ceipt of interpreter services during individual encounters. 
Fourth, the relatively small number of clinic sessions may 
have limited the precision of clinic-session-level estimates, 
particularly for the association between the Spanish-speak-
ing patient-to-interpreter ratio and clinic-session duration. 
Fifth, clinic sessions occurring on Mondays and Saturdays 
could not be differentiated in the data analysis and differ-
ences in interpreter staffing could not be accounted for.
	 Finally, workflow measures were derived from routinely 
collected operational data and were not formally validat-
ed, making delayed or missed timestamp entry a potential 
source of measurement error. The quality improvement 
initiative also focused on operational efficiency and did 
not evaluate patient satisfaction, communication quality, 
clinical outcomes, or the costs associated with interpret-
er services. Future quality improvement initiatives should 
prospectively evaluate interpreter staffing models while 
incorporating patient-centered outcomes, including satis-
faction, communication quality, and access to care. Evalu-
ation of the sustainability and cost-effectiveness of different 
interpreter staffing strategies would further inform efforts 
to optimize clinic workflow while maintaining equitable 
care for linguistically diverse patient populations.
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To the Editor: I read with great interest the report by Le and Burgoyne 
of a 64-year-old woman with painless unilateral lower eyelid fullness 
that developed three years after malar hyaluronic acid filler injection. 
The authors correctly identified a delayed filler-related complication, 
supported by the intraoperative gelatinous material, acellular foreign 
material on histopathology, the subsequently disclosed history, and 
improvement after hyaluronidase.1 I wish to complement their discus-
sion by highlighting four relevant infiltrative mimics.
	 First, sarcoidosis may involve the eyelids, lacrimal gland, extraocular 
muscles, and orbital tissues. Eyelid granulomas, dacryoadenitis, uve-
itis, or proptosis may provide diagnostic clues. A compatible biopsy 
supports definite ocular sarcoidosis, whereas bilateral hilar adenopa-
thy may support a presumed diagnosis.2 In this case, the normal ocular 
examination and absence of granulomas or an inflammatory infiltrate 
made sarcoid involvement unlikely.
	 Second, the diagnostic criteria for IgG4-related ophthalmic disease 
integrate imaging, histopathology, and serum IgG4 concentration. Im-
aging may show enlargement of the lacrimal gland, trigeminal nerve, 
or extraocular muscles, as well as masses involving other ophthalmic 
tissues. Histopathology typically demonstrates marked lymphocytic 
and plasmacytic infiltration, sometimes with fibrosis, and abundant 
IgG4-positive plasma cells; serology alone does not establish a definite 
diagnosis.3 Isolated lower eyelid involvement, normal ocular motility, 
and the absence of an inflammatory infiltrate did not favor this diagno-
sis.
	 Third, ocular adnexal lymphoma may involve the orbit, conjunctiva, 
lacrimal apparatus, or eyelid. In the series by Boltezar et al.,4 the median 
age was 68 years, and mucosa-associated lymphoid tissue lymphoma 
accounted for 71.6% of cases. Ocular adnexal lymphoma may manifest 
as an eyelid mass, ptosis, or painless proptosis; on imaging, an orbital 
mass typically is poorly defined and molds to adjacent structures with-
out bony erosion. Diagnosis requires biopsy with histopathologic, im-
munophenotypic, and molecular studies. The absence of malignancy 
and the presence of acellular material did not support this diagnosis.

Delayed Eyelid Masses: When to Suspect Infiltrative 
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	 Finally, idiopathic orbital inflammation may cause con-
junctival injection, periorbital edema, proptosis, pain, 
diplopia, or reduced ocular motility. Evaluation integrates 
clinical findings, magnetic resonance imaging, and blood 
tests, with biopsy reserved for cases in which the diagnosis 
remains uncertain.5 In this case, chronic painless edema 
without proptosis or motility impairment, together with the 
absence of an inflammatory infiltrate, made this possibility 
less likely. 
	 Together, these comparisons complement the authors’ 
sound assessment. This case reinforces the importance of 
specifically asking about remote cosmetic procedures and 
integrating the chronology, anatomic location, imaging 
when uncertainty persists, and tissue analysis before attrib-
uting an eyelid mass to a benign cause.
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In Reply to Emmanuel Vazquez, M.D.:  We thank Dr. 
Vazquez for their comments on our article. We agree with 
the author’s discussion of four relevant infiltrative mim-
ics and the clinical features that should raise suspicion for 
these conditions. Although this patient’s presentation was 
not consistent with any of these more serious conditions, 
we agree that clinicians should consider and recognize 
these entities when evaluating eyelid masses. 
	 Ocular sarcoidosis can involve any ocular structure, and 

its heterogeneous clinical presentation can pose a signifi-
cant diagnostic challenge. The revised International Work-
shop on Ocular Sarcoidosis (IWOS-2019) and Standardiza-
tion of Uveitis Nomenclature (SUN) criteria can help guide 
diagnosis; however, definitive diagnosis relies on biopsy 
and histopathologic confirmation.1-3 Although granulo-
matous uveitis remains the predominant manifestation of 
ocular sarcoidosis, we have encountered a case in which 
unilateral eyelid mass/swelling was the sole manifestation 
and was confirmed by open biopsy and histopathologic ex-
amination.
	 IgG4-related ophthalmic disease can present as mass-
es, enlargement, or hypertrophic lesions involving various 
ophthalmic tissues.4 We also have encountered a case pre-
senting with eyelid swelling and a conjunctival mass. 
	 We agree that ocular adnexal lymphoma and idiopathic 
orbital inflammation may both manifest as eyelid masses 
and should therefore be included in the differential diagno-
sis. Another relevant mimic is thyroid orbitopathy, which 
may present with asymmetric eyelid edema, usually ac-
companied by mild proptosis, in its early stages.5 
	 Overall, we believe Dr. Vazquez’s comments comple-
ment our discussion and further highlight the importance 
of maintaining a broad differential diagnosis that includes 
infiltrative mimics. The widespread use of dermal fillers in 
the periorbital region can result in long-term complications 
that often are bilateral and recognizable; however, as illus-
trated by this case,6 patients may not recall prior filler treat-
ments or may not consider them relevant to their current 
presentation.
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We thank Dr. Vazquez for their comments on our article. We agree with 
the author’s discussion of four relevant infiltrative mimics and the clin-
ical features that should raise suspicion for these conditions. Although 
this patient’s presentation was not consistent with any of these more 
serious conditions, we agree that clinicians should consider and recog-
nize these entities when evaluating eyelid masses. 
	 Ocular sarcoidosis can involve any ocular structure, and its heteroge-
neous clinical presentation can pose a significant diagnostic challenge. 
The revised International Workshop on Ocular Sarcoidosis (IWOS-
2019) and Standardization of Uveitis Nomenclature (SUN) criteria can 
help guide diagnosis; however, definitive diagnosis relies on biopsy 
and histopathologic confirmation.1-3 Although granulomatous uveitis 
remains the predominant manifestation of ocular sarcoidosis, we have 
encountered a case in which unilateral eyelid mass/swelling was the 
sole manifestation and was confirmed by open biopsy and histopatho-
logic examination.
	 IgG4-related ophthalmic disease can present as masses, enlarge-
ment, or hypertrophic lesions involving various ophthalmic tissues.4 

We also have encountered a case presenting with eyelid swelling and a 
conjunctival mass. 
	 We agree that ocular adnexal lymphoma and idiopathic orbital in-
flammation may both manifest as eyelid masses and should therefore 
be included in the differential diagnosis. Another relevant mimic is thy-
roid orbitopathy, which may present with asymmetric eyelid edema, 
usually accompanied by mild proptosis, in its early stages.5 
	 Overall, we believe Dr. Vazquez’s comments complement our dis-
cussion and further highlight the importance of maintaining a broad 
differential diagnosis that includes infiltrative mimics. The widespread 
use of dermal fillers in the periorbital region can result in long-term 
complications that often are bilateral and recognizable; however, as il-
lustrated by this case,6 patients may not recall prior filler treatments or 
may not consider them relevant to their current presentation.
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