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IN PARTNERSHIP WITH THE ASSOCIATION OF PROFESSORS OF DERMATOLOGY RESIDENCY PROGRAM DIRECTORS SECTION

The information considered important for the holistic review of 
residency applications has expanded beyond numerical and discrete 
data such as grades, test scores, publications, and awards. To 
conduct such a thorough review requires time and the processing 
of large amounts of information, which invites the development of 
new tools to streamline application review.  Artificial intelligence (AI) 
solutions may increase the efficiency of the review process as well 
as enhance the opportunity to find applicants who may have been 
overlooked by a traditional review process. These tools also may 
help applicants find programs that fit their career aspirations, prac-
tice interview techniques, and refine their written applications. With 
the introduction of new technology comes the need to also monitor 
for potential pitfalls, which will become more critical when adoption 
begins to accelerate, highlighting the need to both embrace and 
consistently reassess the use of these innovations in the residency 
recruitment process.
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A ccording to Electronic Residency Application Service 
(ERAS) statistics, there were more than 1400 der-
matology applicants in 2022, with an average of 

almost 560 applications received per program.1,2 With the 
goal to expand the diversity of board-certified dermatolo-
gists, there is increasing emphasis on the holistic review 
of applications, forgoing filtering by discrete metrics such 
as AOA (American Osteopathic Association) membership 

and US Medical Licensing Examination (USMLE) scores.3 
According to the Association of American Medical 
Colleges, holistic review focuses on an individual appli-
cant’s experience and unique attributes in addition to their 
academic achievements.4 Recent strategies to enhance the 
residency recruitment process have included the intro-
duction of standardized letters of recommendation, pref-
erence signaling, and supplemental applications.5,6 

Because it has become increasingly important to 
include applicant factors and achievements that extend 
beyond academics, the number of data points that are 
required for holistic review has expanded. If each applica-
tion required 20 minutes to review, this would result in  
166 total hours for complete holistic review of 500 applica-
tions. Tools that can facilitate holistic review of candidates 
and select applicants whose interests and career goals align 
with individual residency programs have the potential to 
optimize review. Artificial intelligence (AI) may aid in this 
process. This column highlights some of the published 
research on novel AI strategies that have the potential to 
impact dermatology residency recruitment.

Machine Learning to Screen Applicants
Artificial intelligence involves a machine-based system 
that can make decisions, predictions, and recommenda-
tions when provided a given set of human-defined objec-
tives.7 Autonomous systems, machine learning (ML), 
and generative AI are examples of AI models.8 Machine 
learning has been explored to shorten and streamline the 
application review process and decrease bias. Because 
ML is a model in which the computer learns patterns 
based on large amounts of input data,9 it is possible that 
models could be developed and used in future cycles. 
Some studies found that applicants were discovered who 
traditionally would not have made it to the next stage of 
consideration based primarily on academic metrics.10,11 
Burk-Rafel et al10 developed and validated an ML-based 
decision support tool for residency program directors to 
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PRACTICE POINTS
•	 �Artificial intelligence solutions may increase the 

efficiency of the holistic review process and enhance 
the opportunity to find applicants who may have been 
overlooked by a traditional review process. 

•	 �Artificial intelligence support also may be utilized by 
applicants to aid in discovering training programs that 
fit their interests, practice interview strategies, and 
refine their written application.
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use for interview invitation decisions. The tool utilized 
61 variables from ERAS data from more than 8000 appli-
cations in 3 prior application cycles at a single internal 
medicine residency program. An interview invitation was 
designated as the target outcome. Ultimately, the model 
would output a probability score for an interview invita-
tion. The authors were able to tune the model to a 91% 
sensitivity and 85% specificity; for a pool of 2000 appli-
cants and an invite rate of 15%, 1475 applicants would 
be screened out with a negative predictive value of 98% 
with maintenance of performance, even with removal of 
USMLE Step 1 examination scores. Their ML model was 
prospectively validated during an ongoing resident selec-
tion cycle, and when compared with human review, the 
AI model found an additional 20 applicants to invite for 
interviews. They concluded that this tool could potentially 
augment the human review process and reveal applicants 
who may have otherwise been overlooked.10

Rees and Ryder11 utilized another ML screening 
approach with the target outcome of ranked and matricu-
lated compared with ranked applicants based on ERAS data 
using 72 unique variables for more than 5000 applicants. 
Their model was able to identify ranked candidates from 
the overall applicant pool with high accuracy; identification 
of ranked applicants that matriculated at the program was 
more modest but better than random probability.11

Both the Burk-Rafel et al10 and Rees and Ryder11 models 
excluded some unstructured data components of the resi-
dency application, such as personal statements, medical stu-
dent performance evaluation letters, transcripts, and letters 
of reference, that some may consider strongly in the holistic 
review process. Drum et al12 explored the value of extrac-
tion of this type of data. They created a program to extract 
“snippets” of text that pertained to values of successful resi-
dents for their internal medicine–pediatrics residency pro-
gram that they previously validated via a modified Delphi 
method, which then were annotated by expert reviewers. 
Natural language processing was used to train an ML algo-
rithm (MLA) to classify snippets into 11 value categories. 
Four values had more than 66% agreement with human 
annotation: academic strength; leadership; communication; 
and justice, equity, diversity, and inclusion. Although this 
MLA has not reached high enough levels of agreement for 
all the predetermined success values, the authors hope to 
generate a model that could produce a quantitative score 
to use as an initial screening tool to select applicants for 
interview.12 This type of analysis also could be incorporated 
into other MLAs for further refinement of the mentoring 
and application process. 

Knapke et al13 evaluated the use of a natural language 
modeling platform to look for semantic patterns in medi-
cal school applications that could predict which students  
would be more likely to pursue family medicine residency, 
thus beginning the recruitment process even before resi-
dency application. This strategy could be particularly valu-
able for specialties for which there may be greater need in 
the workforce. 

AI for Administrative Purposes
Artificial intelligence also has been used for nonapplica-
tion aspects of the residency recruitment process, such 
as interview scheduling. In the absence of coordinated 
interview release dates (as was implemented in dermatol-
ogy starting in the 2020-2021 application cycle), a deluge 
of responses to schedule an interview comes flooding in as 
soon as invitations for interviewees are sent out, which can 
produce anxiety both for applicants and residency program 
staff as the schedule is sorted out and can create delays at 
both ends. Stephens et al14 utilized a computerized sched-
uling program for pediatric surgery fellowship applicants. 
It was used in 2016 to schedule 26 interviews, and it was 
found to reduce the average time to schedule an interview 
from 14.4 hours to 1.7 hours. It also reduced the number of 
email exchanges needed to finalize scheduling.14 

Another aspect of residency recruitment that is ame-
nable to AI is information gathering. Many would-be appli-
cants turn to the internet and social media to learn about 
residency programs—their unique qualities, assets, and 
potential alignment of career goals.15 This exchange often is 
unidirectional, as the applicant clicks through the website 
searching for information. Yi et al16 explored the use of a 
chatbot, which mimics human conversation and exchange, 
on their institution’s pain fellowship website. Fellowship 
applicants could create specific prompts, such as “ Show me 
faculty that trained at <applicant’s home program>,” and 
the chatbot would reply with the answer. The researchers 
sent a survey to all 258 applicants to the pain fellowship 
program that was completed by 48 applicants. Of these 
respondents, more than 70% (35/48) utilized the chatbot, 
and 84% (40/48) stated that they had found the informa-
tion that was requested. The respondents overall found the 
chatbot to be a useful and positive experience.16

Specific Tools to Consider
There are some tools that are publicly available for pro-
grams and applicants to use that rely on AI.

In collaboration with ERAS and the Association  
of American Medical Colleges, Cortex powered  
by Thalamus (SJ MedConnect Inc)(https://thalamusgme 
.com/cortex-application-screening/) offers technology-
assisted holistic review of residency and fellowship appli-
cations by utilizing natural language processing and optical 
character recognition to aggregate data from ERAS. 

Tools also are being leveraged by applicants to help 
them find residency programs that fit their criteria, prepare 
for interviews, and complete portions of the application. 
Match A Resident (https://www.matcharesident.com/) is 
a resource for the international medical graduate commu-
nity. As part of the service, the “Learn More with MARai” 
feature uses AI to generate information on residency  
programs to increase applicants’ confidence going 
into the interview process.17 Big Interview Medical  
(https://www.biginterviewmedical.com/ai-feedback), a 
paid interview preparation system developed by inter-
view experts, utilizes AI to provide feedback to residents 
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practicing for the interview process by measuring the 
amount of natural eye contact, language used, and pace of 
speech. A “Power Word” score is provided that incorporates 
aspects such as using filler words (“umm,” “uhh”). A Pace of 
Speech Tool provides rate of speaking feedback presuming 
that there is an ideal pace to decrease the impression that 
the applicant is nervous. Johnstone et al18 used ChatGPT 
(https://chat.openai.com/auth/login) to generate 2 personal 
statements for anesthesia residency applicants. Based on 
survey responses from 31 program directors, 22 rated the 
statements as good or excellent.18 

Ethnical Concerns and Limitations of AI
The potential use of AI tools by residency applicants 
inevitably brings forth consideration of biases, ethics, 
and current limitations. These tools are highly dependent 
on the quality and quantity of data used for training and 
validation. Information considered valuable in the holistic 
review of applications includes unstructured data such 
as personal statements and letters of recommendation, 
and incorporating this information can be challenging in 
ML models, in contrast to discrete structured data such 
as grades, test scores, and awards. In addition, MLAs 
depend on large quantities of data to optimize perfor-
mance.19 Depending on the size of the applicant pool and 
the amount of data available, this can present a limitation 
for smaller programs in developing ML tools for residency 
recruitment. Studies evaluating the use of AI in the resi-
dency application process often are from single institu-
tions, and therefore generalizability is uncertain. The risk 
for latent bias—whereby a historical or pre-existing ste-
reotype gets perpetuated through the system—must be 
considered, with the development of tools to detect and 
address this if found. Choosing which data to use to train 
the model can be tricky as well as choosing the outcome of 
interest. For these interventions to become more resilient, 
programs need to self-examine what defines their criteria 
for a successful match to their program to incorporate this 
data into their ML studies. The previously described mod-
els in this overview focused on outcomes such as whether 
an applicant was invited to interview, whether the appli-
cant was ranked, and whether the applicant matriculated 
to their program.10,11 For supervised ML models that rely 
on outcomes to develop a prediction, continued research 
as to what outcomes represent resident success (eg, pass-
ing board certification examinations, correlation with 
clinical performance) would be important. There also is 
the possibility of applicants restructuring their applica-
tions to align with goals of an AI-assisted search and 
using AI to generate part or all of their application. The 
use of ChatGPT and other AI tools in the preparation of 
personal statements and curriculum vitae may provide 
benefits such as improved efficiency and grammar sup-
port.20 However, as use becomes more widespread, there 
is the potential increased similarity of personal state-
ments and likely varied opinions on the use of such tools 
as writing aids.21,22 Continued efforts to develop guidance 

on generative AI use cases is ongoing; an example is the 
launch of VALID AI (https://validai.health/), a collabora-
tion among health systems, health plans, and AI research 
organizations and nonprofits.23 

Final Thoughts
Artificial intelligence tools may be a promising resource 
for residency and fellowship programs seeking to find 
meaningful ways to select applicants who are good 
matches for their training environment.  Prioritizing the 
holistic review of applications has been promoted as a 
method to evaluate the applicant beyond their test scores 
and grades. The use of MLAs may streamline this review 
process, aid in scheduling interviews, and help discover 
trends in successful matriculants.
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