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Abstract: Electronic health record (EHR) systems were introduced 
to enhance patient data accessibility and improve care. However, in 
gastroenterology, particularly in the management of inflammatory 
bowel disease (IBD), EHRs often place a significant burden on providers. 
Provider burnout is a growing issue, with EHR tasks such as extensive 
clinical review, in-basket messaging, and office visit charting contributing 
to inefficiencies in complex IBD management. These challenges high-
light the need for improved EHR workflows in IBD patient care. Although 
research suggests that effective EHR utilization can reduce burnout, 
standardizing strategies across IBD centers remains challenging owing 
to diverse systems and regulations. Previous efforts in EHR optimization 
have included multicenter learning systems and smaller interventions, 
such as documentation tools, note templates, order sets, provider check-
lists, and care pathways, among others. Despite these advances, barriers 
to standardization persist, mainly owing to differing EHR platforms and 
regulatory frameworks across IBD practices. To address these challeng-
es, practical solutions for IBD providers are needed. EHR tools such as 
standardized text, order preference lists, standardized note templates, 
patient questionnaires, and clinical information summaries offer poten-
tial for optimization. We propose the development of an EHR IBD Care 
Roadmap, providing standardized guidance to help clinicians optimize 
the use of these tools and improve the quality of IBD care. Collaboration 
among clinician leaders, national committees, and health information 
technology experts is essential for successful EHR optimization and 
standardization. This article explores the gaps in EHR utilization and 
proposes strategies for optimization in the care of IBD patients.

The electronic health record (EHR) began gaining traction in the 
1990s, with the rise of Internet technology and its potential to 
streamline patient care through enhanced data exchange and 

accessibility.1 The adoption of EHRs, along with telemedicine, accel-
erated during the COVID-19 pandemic as a means to reduce exposure 
while maintaining patient care.2 Furthermore, COVID-19 transformed 
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EHR utilization, leading to increased time spent in EHRs 
daily and after-hours, as well as a 50% rise of in-basket 
messages received from patients.3 Although EHRs have 
many benefits, they also have many compliance stan-
dards requiring extensive documentation that consumes 
valuable provider time and is now considered a leading 
cause of provider burnout.4-6 This article aims to explore 
current gaps in EHR utilization for inflammatory bowel 
disease (IBD) patient care and proposes strategies for 
EHR optimization.

Provider Burnout Data

Provider burnout has long been a concern in the medi-
cal field, which can lead to increased medical errors, job 
dissatisfaction, increased health care costs, and personal 
psychological strain.7 Studies show that the burden of 
EHR tasks contributes to stress, frustration, and longer 
work hours.8-10 The time spent completing EHR-related 
activities can disrupt the doctor-patient relationship, 
causing stress and poor communication.11 Up to 50% 
of physicians report experiencing burnout, with higher 
rates among female and Hispanic/Latino providers.12 
Notably, physicians who report less after-hours charting 
and those who believe their organization has effectively 
implemented EHR systems were twice as likely to expe-
rience lower burnout, suggesting that viable solutions to 
EHR burnout exist.13 To date, however, there has been no 
survey study assessing provider satisfaction with EHR use 
in the care of IBD patients. 

Previous Efforts 

IBD can significantly impact patients’ long-term health, 
leading to extensive health care utilization, creating 
numerous opportunities for quality improvement in IBD 
patient care.14 The Selecting Therapeutic Targets in Inflam-
matory Bowel Disease update, STRIDE-II, initiated in 
2021 by the International Organization for the Study of 
IBD, emphasizes the importance of objective markers in 
IBD patient care, including standardized questionnaires 
such as patient-reported outcomes (PROs), endoscopic 
healing, and C-reactive protein levels.15 Additional qual-
ity metrics in IBD include corticosteroid use, emergency 
department visits, narcotic use, and hospitalization rates.16 

Successful nationwide initiatives such as the learning 
health systems IBD Qorus and ImproveCareNow aim to 
standardize care for IBD patients.14 IBD Qorus, devel-
oped by the Crohn’s & Colitis Foundation, is a multi-
center learning health system designed to facilitate data 
sharing between providers and patients that has shown 
significant benefit in reducing emergency department 
visits, corticosteroid use, and opioid utilization.17 Simi-

larly, ImproveCareNow connects clinical data from over 
100 pediatric IBD centers to create a collaborative net-
work focused on data sharing and quality improvement 
efforts. This network has successfully improved outcomes, 
including corticosteroid usage, nutrition management, 
and remission rates among pediatric IBD patients.18 

Various EHR interventions have targeted IBD 
care, including influenza and pneumonia vaccination, 
pre-immunosuppressant testing, tobacco cessation, and 
disease surveillance.19 Order sets, note templates, and 
patient education handouts in the EHR have been shown 
to improve vaccination rates and support tobacco cessa-
tion.20 Bensinger and colleagues implemented a clinical 
documentation support tool that improved vaccination 
rates and influenced tobacco smoking cessation more 
than two-fold.21 Bernasko and colleagues introduced a 
reminder checklist in outpatient IBD practices that dra-
matically increased rates of vaccination, thiopurine meth-
yltransferase testing, and screening for viral hepatitis and 
tuberculosis (improved to over 90% compliance) prior 
to initiating tumor necrosis factor inhibitor therapy.22 
Another EHR checklist introduced by Huang and col-
leagues increased preventative screenings, including nutri-
tional markers, extraintestinal manifestations of IBD, and 
infectious disease screenings.23 Additionally, an integrated 
EHR question list potentiated transitioning from pediat-
ric to adult IBD care.24 Breton and colleagues proposed 
an integrated care pathway within EHR dashboards that 
successfully reduced the prevalence of iron deficiency ane-
mia in pediatric IBD patients.25 For adult IBD patients, 
care pathways have demonstrated effective guidance of 
diagnostic and clinical interventions prompting referral 
to higher care when indicated.26,27 Developing these 
care pathways require expert input and evidence-based 
resources to ensure accuracy and clinical relevance. How-
ever, the complexity and continuously evolving nature of 
IBD make it difficult to maintain long-term pathways. 

In other chronic disease specialties, such as conges-
tive heart failure and diabetes mellitus, initiatives have 
included disease-specific templates, analytics, alerts, order 
sets, care pathways, and registries.28 In heart failure, there 
is a growing interest in the use of wearable devices that can 
record PROs and monitor heart rhythms and then route 
both results directly into the EHR. Prepopulated heart 
failure–specific notes pull in key clinical data, such as the 
last echocardiogram or other cardiovascular workup, to 
streamline documentation. Structured data alerts, such as 
those triggered by changes in patient weight or symptom 
frequency, can prompt clinicians to intensify medical 
therapy. Predictive algorithms for clinical deterioration 
are also being implemented in EHR systems, helping 
clinicians stay proactive.29 Active alerts for guideline-di-
rected medical therapy have shown promise, although 
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alert fatigue remains a challenge. In diabetes care, the 
advantages of drug interaction alerts and test reminders 
have been well documented.30 Decision support tools for 
treatment guidelines have also been shown to improve 
hemoglobin A1C levels. The application of these chronic 
disease models to IBD can ease the effort to improve EHR 
utilization, given the shared complexity and chronicity of 
disease. 

Current State 

Gastroenterology requires stringent documentation and 
compliance within the EHR, especially when managing 
immunosuppressant therapies for patients with IBD. The 
complexity of IBD management, often involving count-

less clinical visits, further complicates EHR usage for 
providers. Gastroenterology providers spend, on average, 
an additional 45 minutes on EHR tasks for every hour of 
scheduled patient time.31 Female providers, younger phy-
sicians, gastroenterology fellows, and IBD providers are 
disproportionately affected by EHR burnout, primarily 
owing to the time spent on clinical review and in-bas-
ket management.32,33 However, from the perspective of 
patients, EHR-linked online portals have been shown to 
increase their quality of life.34

The management of in-basket messaging has shifted 
toward a team-based approach, where a pool of nurses and 
medical assistants filter patient messages and route only 
complex messages to physicians. This strategy has proven 
effective in reducing message volume and provider time 

Table. EHR Tools and Their Applications

EHR tool Use Build complexity Epic example

Standardized text
Predefined text shortcut for inserting 
data or text, including selectable list 
options

Improves documentation 
efficiency while maintaining 
standardization and accuracy

Low; often clinicians can 
build and share with team

SmartPhrase; 
SmartLinks

Order preference list/order set sharing 
Customizable list of commonly used 
orders

Increases efficiency and 
convenience of orders

Low; often clinicians can 
build and share with team

Order Preference List 
Favorites

Order set 
Groups orders under a single entry

Promotes consistency in ordering 
practices and reduces errors

Medium; will require 
health IT assistance 

SmartSet; Express 
Lane (available in 
Epic Foundation 
System)

Standard IBD note template 
Predesigned framework for clinical notes

Provides standardization of visits 
with clinical prompts

Medium; will require 
health IT assistance

SmartLinks; Speed 
Buttons; Note Writer

Patient-reported outcome 
Validated questionnaire of patient 
self-reported health status

Assesses disease severity and 
monitors progression; facilitates 
patient-centered care

Medium; will require 
health IT assistance

MyChart questions 
(Qorus questions 
available in Epic 
Foundation System)

Note form template 
Customizable documentation tool with 
fields, checkboxes, drop-down menus,  
or other logic for charting

Structures data collection with 
improved compliance to quality 
metrics and clinical decision 
support

High; will require 
significant clinician input 
and health IT assistance

SmartForm 

Patient-level clinical information 
summary 
Comprehensive overview of key clinical 
data such as medications, hospitaliza-
tions, and endoscopies, among other 
options, over a specified period

Provides a quick assessment 
of patient health and supports 
disease surveillance

High; will require advanced 
health IT support with 
more time required for 
system integration

IBD Synopsis; IBD 
Snapshot (available 
in Epic Foundation 
System)

Clinical information summaries 
Tool to track and manage patient data 
for selected populations, providing a 
comprehensive overview report similar 
to IBD Synopsis but presents data 
differently than that of current office 
encounter 

Tracks population health and 
detects quality metrics through 
data analysis. Allows quick access 
to key information for clinic, 
endoscopy, or asynchronous care

High; will require advanced 
health IT support with 
more time required for 
system integration

Reports; IBD Registry 
and Dashboard 
(available in Epic 
Foundation System) 

EHR, electronic health record; IBD, inflammatory bowel disease; IT, information technology.
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Figure. EHR IBD Care Roadmap to help standardize and optimize EHR workflows, utilizing an IBD clinician champion in 
coordination with health IT experts to educate clinical staff and perform quality improvement initiatives.

EHR, electronic health record; IBD, inflammatory bowel disease; IT, information technology.

outside of scheduled hours.35,36 Training institutions and 
subspecialties often have an in-basket pool consisting of 
patient messages and medication refill requests, which can 
help address urgent issues and offload tasks. In primary 
care, the use of an advanced practice provider dedicated to 
addressing in-basket messages has been shown to reduce 
primary care provider message volume down to 11%.37 In 
IBD management, electronic PROs can alert treatment 
teams about changes in patient clinical status through 
in-basket notifications without direct patient-to-provider 
messaging, which can reduce provider workload.38 The 
use of artificial intelligence (AI) to generate message 
drafts is an emerging tool. AI-generated responses can 
potentially reduce provider task load while delivering 
more empathetic and highly rated responses.39,40 One of 
the potential downsides of AI is the lack of availability as 
well as understanding the accuracy and capabilities of AI 
to generate medical advice. 

A significant challenge in health information tech-
nology (IT) is lack of compatibility between different 
EHR systems. Each institution has separate data collec-
tion and coding standards, making it difficult to con-
solidate EHRs. Additionally, sharing EHR systems that 

contain sensitive patient data raises security concerns and 
risks the loss of critical data. Implementing a universal 
EHR would be costly and complex, especially given the 
diversity of existing platforms (eg, Epic, Cerner, gGastro, 
eClinicalWorks). 

EHR fatigue and lack of optimization remain under-
reported issues, making it challenging for clinicians to 
justify the allocation of medical practice resources toward 
updating expensive EHR systems. The authors of this arti-
cle recently conducted a survey on EHR utilization and 
optimization targeting experts at major IBD centers across 
the United States, the findings of which are currently 
under review for publication. Among 46 IBD providers 
across approximately 30 different centers, including pro-
gram directors, division chiefs, staff physicians, and other 
faculty in leadership, all (100%) believed there are oppor-
tunities for EHR improvement. Nearly half (41.3%) did 
not report satisfaction with their EHR’s ability to enhance 
IBD patient care. Key factors that cause dissatisfaction 
include time spent in EHR (88.6%), in-basket messages 
(81.8%), and office visit charting (59.1%). By highlighting 
these challenges, clinicians can better advocate for resource 
allocation and system improvements to optimize EHRs. 

Survey
•  �Ask IBD clinicians  

about EHR use at an 
institution

•  �Assess patterns of  
EHR utilization Education

•  �Health IT experts work 
closely with a selected  
IBD clinician champion  
to analyze current EHR  
tools available within  
their specific EHR

•  �IBD clinician champion  
then educates other 
clinicians at their 
institution on current 
optimization tools 
available

Action 

•  �Address gaps in EHR 
use and issues with 
implementation

•  �IBD clinician champion 
performs institution-
level EHR quality 
improvement  
initiatives 

Collaboration
•  �Meeting of EHR 

system developers 
with clinical leaders 
from national IBD 
committees, Specialty 
Steering Boards, and 
other organizations (eg, 
ImproveCareNow, IBD 
Qorus) to discuss quality 
improvement initiatives 
and approaches based 
on EHR type

•  �Standardization of the 
approach to EHR system 
optimization for IBD 
care in United States
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Proposed Solutions for Optimization 

To address challenges in EHR use, feasible solutions are 
needed for practices that care for patients with IBD. 
Studies indicate that up to 50% of quality improvement 
in EHR utilization stems from a lack of understanding 
of current EHR features.41 An effective strategy should 
involve a universal approach to simplify and standard-
ize EHR use for IBD clinics without the requirement 
of combining systems. Achieving this goal can occur in 
several ways. One key approach is to improve education 
for providers and practices to help them understand the 
current EHR tools available. Such education should 
include advocating for health IT changes, often requiring 
clinician champions within organizations. 

Examples of Tools From Epic 
Epic is the most adopted EHR system worldwide and 
serves thousands of acute care hospitals in the United 
States including major IBD centers.42 For that reason, 
the focus of the available EHR tools will be on Epic. 
Practical implementations may include standardized note 
templates, order sets, patient education material, and the 
use of PRO questionnaires. For example, within the Epic 
EHR system, clinicians can create standardized text with 
SmartPhrase, which can streamline documentation in 
charting such as after-visit summaries, patient questions, 
and patient education. More advanced workflows include 
tools such as SmartForm, which can host standardized 
questions about patient characteristics or disease histories. 
The Table outlines key EHR tools designed to enhance the 
management of IBD patients. Included are descriptions 
of each tool, their specific applications in clinical practice, 
the complexity of their implementation, and examples of 
how they are utilized within the Epic EHR system. Most 
EHR systems will offer support options, such as commu-
nity forums (eg, Epic UserWeb), centralized builds (eg, 
Epic Foundation System), or even national committee 
options where experts can get involved (eg, Specialty 
Steering Boards). Clinicians can use tools such as IBD 
Qorus, SmartSet, and other resources available within 
the Epic Foundation System, which can be accessed with 
support from their IT team. 

A Roadmap for the Future 
Because nearly half of improvements within EHR utili-
zation comes from awareness of the current system, we 
believe that the approach to EHR tools can be generalized 
across different EHR platforms, although literature on 
this topic is lacking. Other popular EHR systems include 
Cerner, Meditech, among others, each with its own unique 
opportunity for optimization through EHR builds. An 
important key to more complex builds is having clinician 

input to help incorporate appropriate orders or clinical 
findings into these tools. The purpose of these EHR tools 
is to create shortcuts that pull key clinical information 
into documentation. However, a potential downside is 
the excessive clicking or risk of notification fatigue, which 
could disrupt the flow of writing. Proper personalization, 
tailored to IBD-specific functionalities, can minimize 
this issue by including pertinent information while still 
allowing space for traditional documentation. 

Many valuable lessons can be learned from Improve-
CareNow. A standardized approach to pre-visit planning, 
medication protocols, patient follow-up, and population 
analysis has been effective in improving patient outcomes 
on a larger scale. Clinicians should consider implement-
ing small-scale Plan-Do-Study-Act cycles to identify and 
address care gaps within their health systems. 

Coordinated efforts are needed to guide clinicians 
through EHR enhancements. We propose the devel-
opment of the EHR IBD Care Roadmap, where each 
institution can optimize their own workflows (Figure). 
This roadmap is ideal because of the extensive barriers 
in creating a universal EHR across multiple institutions, 
which is not feasible for the near future. However, a 
universal approach to EHR quality initiatives should be 
effective to bridge gaps in utilization. On a larger scale, 
more collaboration is required between clinician leaders 
of national IBD committees and EHR system develop-
ers to implement easily available and standardized EHR 
tools for the care of patients with IBD. Increased clinical 
research is needed to disseminate and lend objective anal-
ysis to the importance of EHR implementation projects. 
Finally, understanding how large language models and 
generative AI will be incorporated into clinical workflows 
will be imperative. The importance of structuring current 
EHR data to utilize these future enhancements effectively 
will need to be continually emphasized.

Conclusion

The utilization of EHRs in IBD patient care has become 
a significant source of provider burden and increased 
demands on time. There is a critical need for standard-
ization and optimization of EHRs across IBD practices in 
the United States to improve quality of care. Numerous 
tools are available within EHR systems that can enhance 
documentation and the overall management of IBD 
patients. As a next step, we propose the use of an EHR 
IBD Care Roadmap, providing standardized guidance to 
help clinicians optimize the use of these tools and improve 
the quality of IBD care. Furthermore, the creation of an 
organization dedicated to identifying gaps in EHR utili-
zation is needed to develop practical solutions for gastro-
enterology providers to implement in their EHR systems. 



246    Gastroenterology & Hepatology  Volume 21, Issue 4  April 2025

S A L E H  E T  A L

Disclosures
Dr Saleh has no relevant conflicts of interest to disclose. Dr 
Horst is a consultant for AbbVie, Takeda, Bristol Myers 
Squibb, Pfizer, and Johnson & Johnson. Dr Kinnucan is a 
consultant/advisor for AbbVie, Takeda, Bristol Myers Squibb, 
Pfizer, Lilly, Johnson & Johnson, and UCB.

References

1. Evans RS. Electronic health records: then, now, and in the future. Yearb Med 
Inform. 2016;Suppl 1(Suppl 1):S48-S61. 
2. Shah KP, Triana AJ, Gusdorf RE, et al. Demographic factors associated with 
successful telehealth visits in inflammatory bowel disease patients. Inflamm Bowel 
Dis. 2022;28(3):358-363. 
3. Holmgren AJ, Downing NL, Tang M, Sharp C, Longhurst C, Huckman RS. 
Assessing the impact of the COVID-19 pandemic on clinician ambulatory elec-
tronic health record use. J Am Med Inform Assoc. 2022;29(3):453-460. 
4. Tierney WM, Miller ME, Overhage JM, McDonald CJ. Physician inpatient 
order writing on microcomputer workstations. Effects on resource utilization. 
JAMA. 1993;269(3):379-383. 
5. Shah T, Kitts AB, Gold JA, et al. Electronic health record optimization and cli-
nician well-being: a potential roadmap toward action. NAM Perspect. 2020;2020. 
6. Shanafelt TD, Dyrbye LN, Sinsky C, et al. Relationship between clerical burden 
and characteristics of the electronic environment with physician burnout and pro-
fessional satisfaction. Mayo Clin Proc. 2016;91(7):836-848. 
7. Dyrbye LN, Shanafelt TD, Sinsky CA, et al. Burnout among health care 
professionals: a call to explore and address this underrecognized threat to safe, 
high-quality care. National Academy of Medicine, Washington, DC. https://nam.
edu/wp-content/uploads/2017/07/Burnout-Among-Health-Care-Professionals-
A-Call-to-Explore-and-Address-This-Underrecognized-Threat.pdf. Published July 
5, 2017. Accessed March 13, 2025.
8. Alobayli F, O’Connor S, Holloway A, Cresswell K. Electronic health record 
stress and burnout among clinicians in hospital settings: a systematic review. Digit 
Health. 2023;9:20552076231220241.
9. Budd J. Burnout related to electronic health record use in primary care. J Prim 
Care Community Health. 2023;14:21501319231166921. 
10. Tai-Seale M, Dillon EC, Yang Y, et al. Physicians’ well-being linked to in-bas-
ket messages generated by algorithms in electronic health records. Health Aff 
(Millwood). 2019;38(7):1073-1078. 
11. Kim MK, Durkin S, Rouphael C. Optimizing electronic health record use in 
the busy gastroenterology practice. Clin Gastroenterol Hepatol. 2024;22(3):452-
454. 
12. Baxter SL, Saseendrakumar BR, Cheung M, et al. Association of electronic 
health record inbasket message characteristics with physician burnout. JAMA Netw 
Open. 2022;5(11):e2244363. 
13. Eschenroeder HC Jr, Manzione LC, Adler-Milstein J, et al. Associations of 
physician burnout with organizational electronic health record support and after-
hours charting. J Am Med Inform Assoc. 2021;28(5):960-966. 
14. Berry SK, Melmed GY. Quality indicators in inflammatory bowel disease. 
Intest Res. 2018;16(1):43-47. 
15. Turner D, Ricciuto A, Lewis A, et al; International Organization for the Study 
of IBD. STRIDE-II: an update on the Selecting Therapeutic Targets in Inflamma-
tory Bowel Disease (STRIDE) Initiative of the International Organization for the 
Study of IBD (IOIBD): determining therapeutic goals for treat-to-target strategies 
in IBD. Gastroenterology. 2021;160(5):1570-1583. 
16. Melmed GY, Siegel CA, Spiegel BM, et al. Quality indicators for inflammatory 
bowel disease: development of process and outcome measures. Inflamm Bowel Dis. 
2013;19(3):662-668. 
17. Melmed GY, Oliver B, Hou JK, et al; IBD Qorus. Quality of care program 
reduces unplanned health care utilization in patients with inflammatory bowel 
disease. Am J Gastroenterol. 2021;116(12):2410-2418. 
18. Crandall WV, Margolis PA, Kappelman MD, et al; ImproveCareNow Collab-
orative. Improved outcomes in a quality improvement collaborative for pediatric 
inflammatory bowel disease. Pediatrics. 2012;129(4):e1030-e1041. 
19. Fudman DI, Perez-Reyes AE, Niccum BA, Melmed GY, Khalili H. Interven-
tions to decrease unplanned healthcare utilization and improve quality of care in 

adults with inflammatory bowel disease: a systematic review. Clin Gastroenterol 
Hepatol. 2022;20(9):1947-1970.e7. 
20. Wilson F, Bloomfeld R, Green P, Dharod A. Utilizing the electronic health 
record to improve documentation adherence with performance measures in outpa-
tient inflammatory bowel disease care. Gastroenterology. 2018;155(1):E49. 
21. Bensinger A, Wilson F, Green P, Bloomfeld R, Dharod A. Sustained improve-
ment in inflammatory bowel disease quality measures using an electronic health 
record intervention. Appl Clin Inform. 2019;10(5):918-926. 
22. Bernasko N, Venkateswaran N, Coates M, Dalessio S, Williams E, Clarke K. 
Improving outpatient care in adult inflammatory bowel disease: effect of imple-
mentation of a reminder checklist in the electronic health records (IBD-ERS)-a 
pilot study. BMJ Open Qual. 2023;12(1):e002008. 
23. Huang JS, Cruz R, Yueh R, Parker J. A systemwide electronic health record 
checklist to improve comorbidity screening of children with inflammatory bowel 
disease. Inflamm Bowel Dis. 2020;26(8):e76. 
24. Huang JS, Yueh R, Wood K, et al. Harnessing the electronic health record 
to distribute transition services to adolescents with inflammatory bowel disease. J 
Pediatr Gastroenterol Nutr. 2020;70(2):200-204. 
25. Breton J, Witmer CM, Zhang Y, et al. Utilization of an electronic medical 
record-integrated dashboard improves identification and treatment of anemia 
and iron deficiency in pediatric inflammatory bowel disease. Inflamm Bowel Dis. 
2021;27(9):1409-1417. 
26. Lytvyak E, Sutton RT, Dieleman LA, Peerani F, Fedorak RN, Kroeker KI. Man-
agement of inflammatory bowel disease patients with clinical care pathways reduces 
emergency department utilization. Crohn’s & Colitis 360. 2020;2(4):otaa080. 
27. Kinnucan J, Binion D, Cross R, et al. Inflammatory bowel disease care referral 
pathway. Gastroenterology. 2019;157(1):242-254.e6. 
28. Kao DP, Trinkley KE, Lin CT. Heart failure management innovation enabled 
by electronic health records. JACC Heart Fail. 2020;8(3):223-233. 
29. Shimabukuro DW, Barton CW, Feldman MD, Mataraso SJ, Das R. Effect of 
a machine learning-based severe sepsis prediction algorithm on patient survival 
and hospital length of stay: a randomised clinical trial. BMJ Open Respir Res. 
2017;4(1):e000234. 
30. Lessing SE, Hayman LL. Diabetes care and management using electronic 
medical records: a systematic review. J Diabetes Sci Technol. 2019;13(4):774-782. 
31. Ramrakhiani NS, Morikawa C, Shetler K. Gastroenterology providers spend 
an additional 45-50 minutes on electronic health records per hour of scheduled 
time. Clin Gastroenterol Hepatol. 2021;19(7):1489-1490. 
32. Bali AS, Hashash JG, Picco MF, Kinnucan JA, Farraye FA. Electronic health 
record burden among gastroenterology providers associated with subspecialty and 
training. Am J Gastroenterol. 2023;118(7):1282-1284. 
33. Anderson JC, Bilal M, Burke CA, et al. Burnout among US Gastroenterol-
ogists and fellows in training: identifying contributing factors and offering solu-
tions. J Clin Gastroenterol. 2023;57(10):1063-1069. 
34. Reich J, Canakis A, Shankar D, et al. The use of an EHR patient portal 
(Mychart-Epic) in patients with inflammatory bowel disease. Crohn’s & Colitis 
360. 2019;1(3):otz039.
35. Gallegos-Macias A, Pino MD. A team-based approach to electronic in-basket 
optimization. Fam Pract Manag. 2022;29(6):10-13.
36. Smith L, Kirk W, Bennett MM, Youens K, Ramm J. From headache to handled: 
advanced in-basket management system in primary care clinics reduces provider 
workload burden and self-reported burnout. Appl Clin Inform. 2024;15(5):869-
876. 
37. Kurek A, Inman E, Walmer M, et al. The “inboxologist” — a novel approach to 
in-basket management in primary care. NEJM Catal Innov Car Deliv. 2024;5(10).
38. Chugh R, Liu AW, Idomsky Y, et al. A digital health intervention to improve 
the clinical care of inflammatory bowel disease patients. Appl Clin Inform. 
2023;14(5):855-865. 
39. Garcia P, Ma SP, Shah S, et al. Artificial intelligence-generated draft replies to 
patient inbox messages. JAMA Netw Open. 2024;7(3):e243201. 
40. Small WR, Wiesenfeld B, Brandfield-Harvey B, et al. Large language 
model-based responses to patients’ in-basket messages. JAMA Netw Open. 
2024;7(7):e2422399. 
41. Rajamani G, Diethelm M, Gunderson MA, et al. Crowdsourcing electronic 
health record improvements at scale across an integrated health care delivery sys-
tem. Appl Clin Inform. 2023;14(2):356-364. 
42. Chishtie J, Sapiro N, Wiebe N, et al. Use of Epic electronic health record sys-
tem for health care research: scoping review. J Med Internet Res. 2023;25:e51003.


