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Abstract
Background: Inflammatory bowel disease (IBD) requires ongoing monitoring and effective communication between patients
and health care providers. Web-based patient portals may enhance engagement, but their association with disease activity
remains unclear.
Objective: We aimed to evaluate the association between patient portal messaging frequency and disease activity among
patients with IBD.
Methods: We conducted a retrospective cohort study using electronic health record data from an urban academic center.
Patients with Crohn disease, ulcerative colitis, or indeterminate colitis were included. Portal messaging frequency over 2 years
(July 2023-July 2025) was analyzed. Associations with demographic variables and disease activity were assessed using χ2 tests
(P<.05 was considered significant).
Results: Among 442 patients, 347 (78.5%) sent at least one portal message. Patients sent a mean of 5.27 (SD 7.15) messages
over 2 years. High messaging frequency was associated with active disease (P=.047) and age group (P<.001). Patients with
active disease were more likely to send ≥16 messages (n=14, 12.5% vs n=18, 6%). No significant associations were found with
sex or race.
Conclusions: Higher portal messaging frequency was associated with active disease in IBD. Patient portals may serve as a
tool for disease monitoring and early intervention.
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Introduction
Inflammatory bowel disease (IBD), encompassing Crohn
disease and ulcerative colitis, is a chronic, relapsing inflam-
matory disorder of the gastrointestinal tract requiring lifelong
management. The global burden of IBD has increased
substantially, with rising incidence in both Western and
newly industrialized countries, reflecting environmental and

lifestyle changes [1]. Achieving sustained remission remains
challenging due to unpredictable disease flares and complica-
tions.

Contemporary IBD management emphasizes a treat-to-tar-
get approach, focusing on tight disease control and early
detection of inflammation using clinical, endoscopic, and
biomarker-based parameters [2]. However, implementation of

JMIR HUMAN FACTORS Vemulakonda et al

https://humanfactors.jmir.org/2026/1/e87518 JMIR Hum Factors 2026 | vol. 13 | e87518 | p. 1
(page number not for citation purposes)

https://doi.org/10.2196/87518
https://humanfactors.jmir.org/2026/1/e87518


this strategy is often limited by delays in identifying symptom
exacerbations between clinic visits.

Effective disease control depends not only on phar-
macologic therapy but also on timely communication
between patients and health care providers. Breakdowns
in communication during transitions or between visits
have been associated with adverse outcomes, including
increased hospitalizations and medical errors [3]. In IBD,
early patient-reported symptoms frequently precede objec-
tive disease worsening, underscoring the need for accessible
communication systems.

Digital health technologies, particularly electronic health
record (EHR)–integrated patient portals, have emerged as
important tools to facilitate patient engagement and inter-
visit communication [4]. These platforms allow secure
messaging, access to laboratory results, and remote monitor-
ing. Their use expanded significantly during and after the
COVID-19 pandemic, accelerating adoption of telemedicine
and asynchronous care models [5].

In other chronic diseases, such as diabetes and hyperten-
sion, patient portal use has been associated with improved
adherence, better disease control, and enhanced patient
satisfaction [6-8]. Systematic reviews suggest that patient
portals can improve health care processes and some clinical
outcomes, although effects vary across settings [6].

However, evidence regarding portal use in IBD remains
limited and inconsistent. Studies examining digital health
interventions in IBD populations are heterogeneous, with
variation in study design, definitions of engagement, and
outcome measures. A study by Reich et al [9] demonstra-
ted an association between portal messaging and improved
quality of life in IBD patients but did not assess disease
activity directly.

Importantly, the relationship between portal messaging
behavior and objective disease activity remains unclear.
Increased messaging may reflect worsening disease, proactive
patient engagement, or both. Additionally, demographic
patterns of portal use, including age, sex, and race, have not
been consistently characterized in IBD populations.

There is limited evidence evaluating whether patient-ini-
tiated portal messaging correlates with disease activity in
IBD and whether it can serve as a surrogate marker for
clinical worsening. This study aims to evaluate the associa-
tion between web-based patient portal messaging frequency
and disease activity among individuals with IBD while also
characterizing demographic patterns of portal use.

Methods
Study Overview
A retrospective cohort study was conducted using EHR data
from an academic medical center in Washington, DC. Patients
with a confirmed diagnosis of Crohn disease, ulcerative
colitis, or indeterminate colitis who had at least one outpatient
gastroenterology visit during the study period were included.

Patients without follow-up within the preceding 3 years were
excluded.

Data Collection and Variables
Demographic variables including age, sex, and race were
extracted from the EHR. Clinical data were obtained from
physician documentation, endoscopy reports, and patient-
reported symptoms recorded in clinic notes.
Definition of Disease Activity
Disease activity was categorized as active or in remission
based on a composite assessment of clinical documentation.
Patients were classified as having active disease if the last
clinical note indicated ongoing symptoms, disease flare, or
escalation of therapy. Patients without such documentation
were classified as being in remission or having unknown
disease activity.

Because standardized disease activity indices were not
consistently available in the retrospective chart review, the
study used our definitions of clinical remission and active
disease based on physician documentation and treatment
escalation. We recognize that this definition is not a uni-
versally accepted measure of remission and may introduce
variability in classification.
Portal Messaging Measurement
The EHR includes a web-based patient portal through which
patients can send messages to their health care providers.
The number of patient-initiated messages sent to gastroenter-
ology care providers over a 2-year period (July 2023 to July
2025) was recorded. Messaging frequency was categorized
into predefined groups (0, 1‐5, 6‐10, 11‐15, 16‐20, and >21
messages) based on the distribution of messaging frequency
within the cohort.
Statistical Analysis
Descriptive statistics were used to summarize patient
characteristics and messaging patterns. Associations between
portal messaging frequency and demographic variables (age,
sex, and race) as well as clinical variables (disease activity
and IBD subtype) were analyzed using χ2 tests of association.
Statistical significance was defined as P<.05.
Ethical Considerations
This study was approved and deemed exempt by the
institutional review board at George Washington University.
Informed consent was waived due to the study carrying
no more than minimal risk to participants. All data were
deidentified and kept in password-protected spreadsheets.
Study participants did not receive any compensation.

Results
Clinical Characteristics
A total of 442 patients with IBD were included in the
analysis. Of these, 182 (41.2%) had ulcerative colitis, 249
(56.3%) had Crohn disease, and 11 (3%) had indeterminate
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colitis. Regarding race, 196 (44.3%) patients were White, 161
(36.4%) were Black, 7 (2%) were Asian, 28 (6%) were of
other races, and 50 (11%) were of unknown race. A total
of 253 (57.2%) patients were female and 189 (42.8%) were
male. Patients had an in-person or telemedicine visit with a
gastroenterology care provider on average 3.2 times during
the 2-year study period.
Portal Messaging Patterns
Overall, 347 of 442 patients (78.5%) sent at least one portal
message during the 2-year study period. Patients sent an

average of 5.27 messages over this time frame. A total of
201 (45.5%) patients sent 1 to 5 messages, 87 (20%) sent 6
to 10 messages, and 59 (13%) sent 11 or more messages. The
distribution of messaging frequency is presented in Table 1.

Table 1. Number of patient-initiated portal messages in patients with inflammatory bowel disease (N=442).
Number of patient-initiated portal messages within the previous 2 years Patients, n
0 95
1 to 5 201
6 to 10 87
11 to 15 27
16 to 20 14
More than 21 18

Association With Age
Portal messaging frequency varied significantly across age
age groups (P<.001). Only 16 of 136 (11.8%) patients
aged 40 to 60 years sent ≥6 messages over the previous

2 years, in comparison to 64 of 190 (33.7%) patients aged
<40 years and 39 of 116 (33.6%) patients aged >60 years
(P<.001; χ21=20.6 and P<.001; χ21=17.5). The distribution of
messaging frequency by age is presented in Table 2.

Table 2. Number of patient-initiated portal messages within the previous 2 years among patients with inflammatory bowel disease by age (N=442).
Patients by age group (years), n

Messages, n <20 20-29 30-39 40-49 50-59 60-69
0 1 12 22 18 10 32
1 to 5 2 39 50 56 36 45
6 to 10 1 13 26 10 2 23
11 to 15 0 5 6 2 0 6
16 to 20 0 4 5 0 1 2
More than 21 0 4 0 1 0 8

Association With Disease Activity
Messaging intensity also differed by disease activity (P=.047;
χ21=3.9), with 14 of 126 (11.1%) patients with active disease
sending 16 or more portal messages in the last 2 years in

comparison to just 18 of 316 (6%) patients in remission or
with unknown disease activity. The distribution of messaging
frequency by IBD disease activity is presented in Table 3.

Table 3. Number of patient-initiated portal messages within the previous 2 years among patients with inflammatory bowel disease by disease activity
(N=442).
Messages, n Patients in remission, n Patients with active disease, n Patients with unknown disease activity, n
0 57 24 14
1 to 5 134 55 12
6 to 10 58 24 5
11 to 15 18 9 0
16 to 20 6 7 1
More than 21 11 7 0

Association With Sex and Race
No significant associations were observed between messaging
intensity and sex, race, or IBD subtype.
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Discussion
Principal Findings
This study demonstrates that higher patient portal messaging
intensity is associated with active disease in individuals with
IBD. Additionally, a bimodal distribution of portal engage-
ment was observed, with higher messaging frequency among
younger and older patients compared to middle-aged patients.
These findings suggest that patient-initiated portal messaging
may serve as a behavioral marker of disease activity and
engagement with care.
Comparison With Prior Work
These findings are consistent with prior studies demonstrat-
ing increasing use of digital health tools for chronic dis-
ease management and the growing role of patient portals in
facilitating communication and engagement [4,6]. Previ-
ous work has shown associations between portal use and
improved patient-reported outcomes, including quality of life
in IBD populations [9]. However, most prior studies have
not directly examined disease activity. This study extends the
existing literature by demonstrating a measurable association
between portal messaging behavior and clinical disease status.

The observed bimodal age distribution aligns with findings
from prior studies in both IBD and other chronic disease
populations. Increased engagement among younger individu-
als may reflect greater familiarity with digital technologies,
whereas higher engagement among older patients may be
driven by increased health care needs and comorbidity burden
[6,7].

An important observation in this study is the lower level of
engagement among middle-aged patients (aged 40‐60 years),
which contrasts with the higher engagement seen in both
younger and older groups. This finding may reflect competing
professional and personal responsibilities that limit engage-
ment with health care systems in this population. Alterna-
tively, it may indicate differences in digital health adoption
or perceived need for care. While not the primary focus of
the study, this pattern highlights a potential gap in digital
engagement that warrants further investigation.

Additionally, although higher messaging intensity was
associated with active disease, the directionality of this
relationship cannot be established. Increased messaging may
reflect reactive communication in response to worsening
symptoms, proactive engagement in disease management, or
a combination of both.

It is also possible that a subset of portal messages
reflected symptoms attributable to overlapping irritable bowel
syndrome (IBS) rather than IBD activity alone. Because
message content was not systematically reviewed, differentia-
tion between IBS-related and IBD-related symptoms was not
possible with the current study design. This represents an
important limitation and an area for future investigation.

Clinical Implications
These findings suggest that portal messaging may serve as
a low-cost and scalable indicator of disease activity in IBD.
Increased messaging frequency could potentially be used to
identify patients at higher risk of disease exacerbation and to
prompt earlier clinical intervention.

From a patient-centered perspective, high message volume
may also indicate unmet clinical needs or inefficiencies in
communication workflows. For example, some patients with
active disease required more than 16 messages over a 2-year
period, which may suggest opportunities for improved triage
systems, nurse-led protocols, remote symptom monitoring
tools, or earlier clinical follow-up to address concerns more
efficiently.

Furthermore, the identification of lower engagement
among middle-aged patients highlights an opportunity for
targeted interventions aimed at improving digital participation
and ensuring equitable access to care across age groups [4,6].

Portal use may also reflect patient preference for asyn-
chronous communication compared with telephone-based
communication. Factors contributing to portal use may
include convenience, faster documentation of concerns,
accessibility outside clinic hours, and integration of labora-
tory and medication records into the EHR.
Limitations
This study has several limitations. First, as a single-center
retrospective study, the findings may not be generalizable
to other health care settings with different patient popu-
lations or care delivery models. Second, disease activity
was determined based on clinical documentation rather than
standardized indices, which may introduce variability in
classification. Third, the content of portal messages was not
analyzed, limiting the ability to distinguish between clinically
relevant and administrative communication. Fourth, patients
who did not activate the web-based patient portal were
included in the study, likely impacting the distribution of
portal messages. Finally, the temporal relationship between
messaging and disease flares was not assessed, precluding
conclusions about causality.

Additionally, a baseline comparison of portal use rates
among non-IBD gastroenterology populations was not
available for this study, limiting contextual interpretation of
whether the observed messaging frequencies were unique to
patients with IBD or reflected broader portal use trends in
gastroenterology practice.

Future research should focus on multicenter studies to
validate these findings across diverse populations. Prospec-
tive studies examining the temporal relationship between
portal messaging and disease activity could help clarify
causality. Additionally, qualitative analysis of message
content may provide insight into the types of communi-
cation that are most predictive of clinical deterioration.
Interventional studies aimed at enhancing portal engagement,
particularly among underrepresented groups such as middle-
aged patients, may further improve patient outcomes.
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Conclusions
In conclusion, patient portal messaging frequency is
associated with disease activity in individuals with IBD.
This finding suggests that digital communication patterns
may serve as an important adjunct for disease monitoring
and patient-centered care. Leveraging patient-portal data may

enhance early detection of disease exacerbations and improve
overall clinical management in IBD.

Given the exploratory nature of this work and the study’s
retrospective design, these findings should be interpreted as
hypothesis-generating and supportive of future prospective
validation studies.

Funding
This research received no specific funding from any funding agency in the public, commercial, or not-for-profit sectors.
Data Availability
The datasets generated or analyzed during this study are available from the corresponding author on reasonable request.
Conflicts of Interest
None declared.
References
1. Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and prevalence of inflammatory bowel disease in the 21st

century: a systematic review of population-based studies. Lancet. Dec 23, 2017;390(10114):2769-2778. [doi: 10.1016/
S0140-6736(17)32448-0] [Medline: 29050646]

2. Turner D, Ricciuto A, Lewis A, et al. STRIDE-II: an update on the Selecting Therapeutic Targets in Inflammatory
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. Apr 2021;160(5):1570-1583. [doi: 10.1053/j.
gastro.2020.12.031] [Medline: 33359090]

3. Kripalani S, LeFevre F, Phillips CO, Williams MV, Basaviah P, Baker DW. Deficits in communication and information
transfer between hospital-based and primary care physicians: implications for patient safety and continuity of care.
JAMA. Feb 28, 2007;297(8):831-841. [doi: 10.1001/jama.297.8.831] [Medline: 17327525]

4. Irizarry T, DeVito Dabbs A, Curran CR. Patient portals and patient engagement: a state of the science review. J Med
Internet Res. Jun 23, 2015;17(6):e148. [doi: 10.2196/jmir.4255] [Medline: 26104044]

5. Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19 transforms health care through telemedicine: evidence
from the field. J Am Med Inform Assoc. Jul 1, 2020;27(7):1132-1135. [doi: 10.1093/jamia/ocaa072] [Medline:
32324855]

6. Goldzweig CL, Orshansky G, Paige NM, et al. Electronic patient portals: evidence on health outcomes, satisfaction,
efficiency, and attitudes: a systematic review. Ann Intern Med. Nov 19, 2013;159(10):677-687. [doi: 10.7326/0003-
4819-159-10-201311190-00006] [Medline: 24247673]

7. Lyles CR, Sarkar U, Ralston JD, et al. Patient-provider communication and trust in relation to use of an online patient
portal among diabetes patients: the Diabetes and Aging Study. J Am Med Inform Assoc. 2013;20(6):1128-1131. [doi: 10.
1136/amiajnl-2012-001567] [Medline: 23676243]

8. Ammenwerth E, Schnell-Inderst P, Hoerbst A. The impact of electronic patient portals on patient care: a systematic
review of controlled trials. J Med Internet Res. Nov 26, 2012;14(6):e162. [doi: 10.2196/jmir.2238] [Medline: 23183044]

9. Reich J, Canakis A, Shankar D, et al. The use of an EHR patient portal (Mychart-Epic) in patients with inflammatory
bowel disease. Crohns Colitis 360. Oct 1, 2019;1(3):otz039. [doi: 10.1093/crocol/otz039]

Abbreviations
EHR: electronic health record
IBD: inflammatory bowel disease
IBS: irritable bowel syndrome

Edited by Andre Kushniruk; peer-reviewed by Kelly Sandberg, Soumik Mandal; submitted 10.Nov.2025; final revised
version received 14.May.2026; accepted 29.May.2026; published 24.Jun.2026

Please cite as:
Vemulakonda P, Singh S, Khutsishvili L, Deogaonkar A, Stark VS, Borum ML
Association Between Web-Based Patient Portal Messaging and Disease Activity in Inflammatory Bowel Disease: Retrospec-
tive Pilot Cohort Study
JMIR Hum Factors 2026;13:e87518
URL: https://humanfactors.jmir.org/2026/1/e87518

JMIR HUMAN FACTORS Vemulakonda et al

https://humanfactors.jmir.org/2026/1/e87518 JMIR Hum Factors 2026 | vol. 13 | e87518 | p. 5
(page number not for citation purposes)

https://doi.org/10.1016/S0140-6736(17)32448-0
https://doi.org/10.1016/S0140-6736(17)32448-0
http://www.ncbi.nlm.nih.gov/pubmed/29050646
https://doi.org/10.1053/j.gastro.2020.12.031
https://doi.org/10.1053/j.gastro.2020.12.031
http://www.ncbi.nlm.nih.gov/pubmed/33359090
https://doi.org/10.1001/jama.297.8.831
http://www.ncbi.nlm.nih.gov/pubmed/17327525
https://doi.org/10.2196/jmir.4255
http://www.ncbi.nlm.nih.gov/pubmed/26104044
https://doi.org/10.1093/jamia/ocaa072
http://www.ncbi.nlm.nih.gov/pubmed/32324855
https://doi.org/10.7326/0003-4819-159-10-201311190-00006
https://doi.org/10.7326/0003-4819-159-10-201311190-00006
http://www.ncbi.nlm.nih.gov/pubmed/24247673
https://doi.org/10.1136/amiajnl-2012-001567
https://doi.org/10.1136/amiajnl-2012-001567
http://www.ncbi.nlm.nih.gov/pubmed/23676243
https://doi.org/10.2196/jmir.2238
http://www.ncbi.nlm.nih.gov/pubmed/23183044
https://doi.org/10.1093/crocol/otz039
https://humanfactors.jmir.org/2026/1/e87518
https://humanfactors.jmir.org/2026/1/e87518


doi: 10.2196/87518

© Pavan Srihari Vemulakonda, Shriansh Singh, Liza Khutsishvili, Anushka Deogaonkar, Valerie S Stark, Marie L Borum.
Originally published in JMIR Human Factors (https://humanfactors.jmir.org), 24.Jun.2026. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published
in JMIR Human Factors, is properly cited. The complete bibliographic information, a link to the original publication on
https://humanfactors.jmir.org, as well as this copyright and license information must be included.

JMIR HUMAN FACTORS Vemulakonda et al

https://humanfactors.jmir.org/2026/1/e87518 JMIR Hum Factors 2026 | vol. 13 | e87518 | p. 6
(page number not for citation purposes)

https://doi.org/10.2196/87518
https://humanfactors.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://humanfactors.jmir.org
https://humanfactors.jmir.org/2026/1/e87518

	Association Between Web-Based Patient Portal Messaging and Disease Activity in Inflammatory Bowel Disease: Retrospective Pilot Cohort Study
	Introduction
	Methods
	Study Overview
	Data Collection and Variables
	Definition of Disease Activity
	Portal Messaging Measurement
	Statistical Analysis
	Ethical Considerations

	Results
	Clinical Characteristics
	Portal Messaging Patterns
	Association With Age
	Association With Disease Activity
	Association With Sex and Race

	Discussion
	Principal Findings
	Comparison With Prior Work
	Clinical Implications
	Limitations
	Conclusions



