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Abstract: Multidisciplinary care is essential to the delivery of comprehensive, whole-person care
for children and adolescents with inflammatory bowel disease (IBD). Team members may include
medical, psychosocial, and ancillary providers as well as patient and family advocates. There is
significant variability in how this care is delivered from center to center, though prior to the COVID-19
pandemic, most care occurred during in-person visits. At the onset of the pandemic, medical systems
world-wide were challenged to continue delivering high quality, comprehensive care, requiring many
centers to turn to telemedicine technology. The aim of this manuscript is to describe the process
by which we converted our multidisciplinary pediatric and adolescent IBD visits to a telemedicine
model by leveraging technology, a multidisciplinary team, and quality improvement (QI) methods.
Finally, we put our experience into context by summarizing the literature on telemedicine in IBD
care, with a focus on pediatrics and multidisciplinary care.

Keywords: inflammatory bowel disease; Crohn’s disease; ulcerative colitis; multidisciplinary care;
telemedicine

1. Introduction

Inflammatory bowel disease (IBD), comprised of Crohn’s disease and ulcerative colitis,
is a chronic, immune-mediated disease that affects 1.5 to 3 million Americans, nearly a
quarter of whom are diagnosed in pediatrics or adolescence [1–3]. In addition to requir-
ing the care of a pediatric gastroenterologist, they also require ongoing preventative care
from a primary care provider, and frequently require consultations with other pediatric
subspecialists to address comorbid conditions and complications of IBD therapies [4]. In
the psychosocial sphere, patients with IBD are at increased risk for mood and body image
concerns, as well as academic, social and family distress [5–11]. For this reason, a multi-
disciplinary team including nurses, dietitians, social workers, and psychology providers
is essential to care for the entire patient and his or her family. At Nationwide Children’s
Hospital (NCH), multidisciplinary care is delivered via multiple formats including “on
demand” consultations with a dietitian, social worker, or psychologist during a routine
medical visit, as well as two types of standardized multidisciplinary visits; one immediately
after diagnosis called IBD Teaching Day, and another, yearly health maintenance visit called
an IBD Annual Visit.
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Like medical providers across the globe, our pediatric IBD team was faced with
converting clinic visits, including our multidisciplinary visits, to a virtual format at the
onset of the COVID-19 pandemic [12]. In this manuscript, we will summarize our care
delivery approach pre-pandemic during the in-person versions of these visits, then describe
our process for converting to telemedicine using quality improvement (QI) methodology.
Along the way, we will share lessons learned and propose future directions for investigation
and maintenance of telemedicine in pediatric IBD care moving forward.

2. The Nationwide Children’s Hospital Multidisciplinary Care Model

At Nationwide Children’s Hospital, we provide care for nearly 700 children and
adolescents with IBD, with approximately 110 new diagnoses annually. Seventy-two
percent of our patient population have Crohn’s disease (n = 501), 24% (n = 168) have
ulcerative colitis, and 4% (n = 28) have indeterminate colitis. Patients are 47% female
(n = 328) with a median age of 17 years (SD 3.7).

As mentioned above, within 4 to 6 weeks of diagnosis, patients and their families
are invited to attend IBD Teaching Day, where they meet with one of our two IBD nurse
coordinators to learn about the pathophysiology of IBD, treatment options, and follow-
up timeline. Additionally, nurse coordinators provide guidance regarding when to call
and how to communicate with the medical team. A variety of educational resources are
provided for patients and family alike. After the nursing portion of the visit, a dietitian
performs a nutritional assessment and makes recommendations regarding dietary inter-
ventions and any additional nutritional labs. Patients treated with nutritional therapy
or other dietary treatments are provided personalized guidance and instructions to im-
plement dietary interventions. Next, our pediatric social worker sees the patient and
family, discusses school (504 plans) and work accommodations (Family Medical Leave
Act forms), and assists with insurance and financial needs. Finally, patients and families
are seen by a psychologist to screen for anxiety and depression, assess quality of life, and
provide supports for topics including coping, body image, sleep, and social functioning.
Psychologists then recommend personalized follow-up or referrals, as needed. After the
Teaching Day, any relevant details, questions, or concerns are relayed to the child’s primary
gastroenterologist for follow-up.

Twelve months after IBD diagnosis, patients are eligible for an IBD Annual Visit.
This multidisciplinary visit takes the place of a routine clinic follow-up. At this visit, our
designated IBD nurse practitioner completes a routine office visit, including assessing
current symptoms, completing a physical examination, and making recommendations for
testing, treatment, and referrals. Individualized consultations are completed by a dietitian,
psychologist, and social worker (Figure 1). Starting at age 12, our formalized transition
program is delivered through the IBD Annual Visit as well.

For both multidisciplinary visit types in the in-person setting, a verbal hand-off
between providers was essential. While content of the clinical visit would later be docu-
mented in the electronic medical record (EMR), a brief summary of what was covered in
each individual providers’ visit, as well as any specific concerns, were shared among the
team in real time in the provider work room.



Children 2021, 8, 315 3 of 8

Children 2021, 8, x FOR PEER REVIEW 3 of 9 
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3. Conversion from In-Person to Telemedicine

The onset of the COVID-19 pandemic in March of 2020 forced our center to convert
from in-person visits to a virtual visit format. Within two weeks, IBD annual visits were
conducted via telephone, with subsequent providers calling families sequentially. A barrier
to this process was the perception that families often were difficult to reach via phone for
subsequent visits. Approximately 4 weeks after the onset of the pandemic, some medical
and psychology providers had the ability to complete video visits, but dietitians, nurses,
and social workers were limited to telephone-only visits.

Within approximately 6 weeks, all providers participating in our multidisciplinary
visits had access to software (Zoom video conferencing platform integrated with the EPIC
EMR) and equipment (web camera, headphones, and microphones) necessary to conduct
telemedicine video visits, and we were faced with the challenge of delivering efficient, high
quality, comprehensive care in this new format. Barriers existed at various steps in the
process, which generally fell into the following categories: scheduling, pre-visit planning,
visit flow, and administration of screening tools.

In Table 1, below, we highlight each of those steps, the challenges our team faced, and
the solutions we trialed. For each barrier we faced in delivering our typical multidisci-
plinary care, we used Plan-Do-Study-Act (PDSA) cycles, a common QI method, to (1) plan
a test of change using the input of the multidisciplinary team, (2) conduct the change, (3)
study the impact of the change, through qualitative feedback from team members, patients,
and parents, as well as objective data such as clinic volume or rates of patients not having
been seen in a particular duration of time, and (4) decide whether to adopt, adapt, or
abandon the change [13]. Each solution described represents an individual intervention,
though many interventions occurred concurrently. All solutions in the right-most column
of Table 1 were adopted unless otherwise indicated.

Applying these methods allowed us to use telemedicine technology to maintain An-
nual Visit attendance (Figure 2) and routine IBD visit attendance (Figure 3) at pre-pandemic
rates. At baseline, prior to the COVID-19 pandemic, our multidisciplinary team had ap-
proximately 40 Annual Visit appointment slots per month, with a baseline completion rate
between 65 and 80% due to patient no-shows. In the period of time after conversion to
telemedicine, the team was able to maintain a consistent number of appointments and
completion rate within pre-defined control limits. There were significantly fewer Annual
Visits scheduled October through December due to a team member being out for personal
reasons unrelated to COVID-19 or telemedicine.
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Table 1. Challenges and solutions to converting multidisciplinary visits to a telemedicine format. For challenges with
multiple attempted solutions, we have indicated which solutions were adopted vs. abandoned.

Step In Person Procedures Challenges Telemedicine Solutions

Scheduling

All visits in person Determination of in-person
vs. telemedicine

Triaging visit types—our group developed
criteria to help guide optimal visit format,

acknowledging need for flexibility
In-person: active or perianal disease; nutrition
concerns; potential new diagnosis; no in-person

visit >1 year
Telemedicine: clinically stable on maintenance
medication; on new medication with need to

reassess symptoms; newly diagnosed with need
to discuss treatment options

Sign-up for MyChart (EMR-based
patient portal) encouraged

but optional

MyChart access required for
telemedicine visits

When calling to schedule telemedicine
appointments, administrative assistants

assisted families in creating a MyChart account
and provided technical support at the time

of the visit

Follow-up visits scheduled at
check-out Scheduling process

Provider sends message to administrative
assistant in EMR requesting follow up interval

and visit type (in-person vs. telemedicine)

Clinic templates open 3–6 months
in advance

Capacity—templates opened
month-by-month

Administrative assistants keep list of patients to
be scheduled with timeframe, visit type; contact

families when templates open

Pre-visit planning Chart review completed in person Virtual processes needed Chart review completed via
secure teleconferencing

Printed recommendations
provided in clinic Virtual processes needed Recommendations emailed to provider ahead

of patient visit

Visit flow
Sign-out between providers

occurred in shared work room

Virtual sign-out process needed.
Concerns regarding efficiency of

visits, gaps in care, redundant care

All providers remain for entire telemedicine
visit (Abandoned)

Pros—Prevented redundancy, sign out not
necessary, or could sign out in front of

patients/caregivers
Cons—Not time-efficient, took away from other

clinical duties, may be unable to sign out
sensitive material in front of

patients/caregivers
Sequential video visits with electronic

sign-outs (Adopted)
Pros—More time-efficient, written sign-out via
EMR secure chat preferred (also trialed email

but was time-consuming)
Cons—Written sign-out still time consuming,
concerns remain about redundancy/gaps in

care delivered

Providers could ask caregivers to
step out of room for private

adolescent history

Virtual process needed. Concern
about patient privacy,

willingness/ability of caregivers
to step out

Providers simply asked parents/caregivers to
step out of room and faced no challenges

Administration of
screening tools

Psychosocial screening forms
administered on paper prior

to visit
Virtual process needed

Rights to electronic psychosocial screeners
purchased, sent to families via MyChart ahead
of visit, uploaded into EMR and reviewed at

time of visit

Miscellaneous
learnings

Telemedicine helpful to share screen with
growth curves and labs

Telemedicine improved accuracy of medication
and dietary histories; provider could ask

patient/family to get products from home
for review
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As a quality improvement (QI) measure, our institution also measures the proportion
of patients with IBD who have been seen by their provider in the preceding 200 days, with
an institutional goal of 80%, which was maintained after conversion to telehealth.

4. Discussion

Given the chronicity and complexity IBD care, as well as the bidirectional relationship
between inflammatory activity and psychosocial functioning, pediatric and adolescent
patients with IBD are best served by a multidisciplinary team of medical, psychosocial, and
subspecialty providers [14]. However, the onset of the COVID-19 pandemic challenged
our ability to deliver multidisciplinary care in the ways we previously had, and propelled
our center and others to rapidly implement telehealth options for the safety of patients,
family, and providers alike [12,15].

Prior to the pandemic, the use of telemedicine in IBD care was limited and primarily
in the adult setting. An aim of its application was to decrease the financial burden of
IBD care; adults with IBD have annual out of pocket costs greater than two times those
of adults without IBD, and costs due to missed work outweigh out of pocket costs [16].
Concerningly, medical costs associated with pediatric IBD are predicted to be higher than
those with adult-onset disease [17–19], and data are limited regarding financial and time
costs for their parents due to missed work.

Research on telehealth interventions in adult IBD care generally reveal that they are
safe, feasible and acceptable by patients and providers. Additionally, they have the po-
tential to improve disease-related knowledge, adherence, self-management skills, and
quality of life [20–25] and improve access to care [26]. Telehealth has been shown to de-
crease frequency of office visits and decrease costs associated with travel to outpatient
visits and time missed from work [22,23,25,26], without increasing flares of disease or
hospitalization [23,26–28]. In fact, one trial showed improved disease activity and de-
creased hospitalizations among patients receiving telehealth and telemedicine monitoring
as opposed to standard visits [27].

Several studies have sought to understand the impact of telehealth interventions in
pediatric IBD care. In one study, where pediatric IBD patients were randomized to either
telephone or in person follow up visits for 24 months, costs and time for consultations
decreased with no inferiority in quality-of-life scores [29]. Another trial randomized pa-
tients to either usual care (clinic visits every 3 months) or a web-based remote monitoring
program with one annual preplanned outpatient visit. The authors site that the eHealth
program was feasible, lead to fewer days of school missed, and was not associated with
increased disease activity or escalation in care [30]. One center used QI methodology to in-
corporate telemedicine visits and demonstrated improvement in follow-up visit frequency
with favorable patient feedback [31].

Despite the many potential benefits listed above, most gastroenterology providers did
not previously offer telehealth as an option due to insurance and regulatory barriers [12,15].
The existing literature seems to suggest that telehealth may be a feasible and effective
tool to increase access to care, decrease burdens and costs, and potentially maintain or
improve disease control in patients with IBD. As a tertiary care center seeing patients
from a tri-state area, we suspect the availability of telemedicine decreased travel and time
burden for many of our patients and their families. Anecdotally, our patients and their
families have reported that the availability of telemedicine alleviated fears regarding the
safety of travelling to the hospital for routine clinic visits during the pandemic, feelings
echoed in a recent survey of pediatric patients with IBD and their parents [32]. Even now,
as in person clinics have reopened, the option for telemedicine visits remains, based on
provider, patient, and family preference.

The pediatric literature would benefit from trials further evaluating the impact of
telemedicine on both objective and patient-reported outcomes. Specifically, there is a need
for research on the incorporation and effectiveness of multidisciplinary care delivered via
telemedicine in both adult and pediatric IBD care. We must be cognizant of questions
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of equity as we implement telemedicine as well, knowing that access to computers and
internet is variable [33,34]. While the COVID-19 pandemic has brought many challenges to
the way we practice medicine, the fast-tracking of telemedicine may be a change worth
holding onto. Rigorous study, application of QI methodology, and incorporation of the
multidisciplinary team will be essential to ensure we optimize use of this tool.

Author Contributions: Conceptualization, methodology H.K.M. and J.L.D.; data curation H.K.M.;
writing—original draft preparation, H.K.M.; writing—review and editing, H.K.M., R.M.M., A.D.,
B.B., J.L.D. All authors have read and agreed to the published version of the manuscript.

Funding: This work received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to them being products of internal
quality improvement work.

Acknowledgments: We would like to acknowledge administrative and nursing staff and leadership;
whose organization and coordination facilitated the transition from in person visits to telemedicine
visits. Additionally, we would like to thank the entire multidisciplinary IBD team including nurse co-
ordinators, dietitians, psychologists, social workers, research coordinators, QI specialist, and clinical
pharmacist, who quickly and flexibly modified their workflows to continue to deliver comprehensive,
family-centered care.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Kappelman, M.D.; Rifas–Shiman, S.L.; Kleinman, K.; Ollendorf, D.; Bousvaros, A.; Grand, R.J.; Finkelstein, J.A. The Prevalence

and Geographic Distribution of Crohn’s Disease and Ulcerative Colitis in the United States. Clin. Gastroenterol. Hepatol. 2007, 5,
1424–1429. [CrossRef]

2. Loftus, E.V., Jr. Clinical epidemiology of inflammatory bowel disease: Incidence, prevalence, and environmental influences.
Gastroenterol. 2004, 126, 1504–1517. [CrossRef] [PubMed]

3. Molodecky, N.A.; Soon, I.S.; Rabi, D.M.; Ghali, W.A.; Ferris, M.; Chernoff, G.; Benchimol, E.I.; Panaccione, R.; Ghosh, S.; Barkema,
H.W.; et al. Increasing Incidence and Prevalence of the Inflammatory Bowel Diseases with Time, Based on Systematic Review.
Gastroenterol. 2012, 142, 46–54. [CrossRef]

4. DeFilippis, E.M.; Sockolow, R.; Barfield, E. Health Care Maintenance for the Pediatric Patient with Inflammatory Bowel Disease.
Pediatr. 2016, 138, e20151971. [CrossRef] [PubMed]

5. Greenley, R.N.; Hommel, K.A.; Nebel, J.; Raboin, T.; Li, S.-H.; Simpson, P.; Mackner, L. A Meta-analytic Review of the Psychosocial
Adjustment of Youth with Inflammatory Bowel Disease. J. Pediatr. Psychol. 2010, 35, 857–869. [CrossRef] [PubMed]

6. Mackner, L.M.; Bickmeier, R.M.; Crandall, W.V. Academic Achievement, Attendance, and School-Related Quality of Life in
Pediatric Inflammatory Bowel Disease. J. Dev. Behav. Pediatr. 2012, 33, 106–111. [CrossRef]

7. Mackner, L.M.; Sisson, D.P.; Crandall, W.V. Psychosocial issues in pediatric inflammatory bowel disease: Report of the North
American Society for Pediatric Gastroenterology, Hepatology, and Nutrition. J. Pediatric Gastroenterol. Nutr. 2013, 56, 449–458.
[CrossRef]

8. Malmborg, P.; Mouratidou, N.; Sachs, M.C.; Hammar, U.; Khalili, H.; Neovius, M.; Hjern, A.; Smedby, K.E.; Ekbom, A.; Askling, J.
Effects of Childhood-onset Inflammatory Bowel Disease on School Performance: A Nationwide Popula-tion-based Cohort Study
Using Swedish Health and Educational Registers. Inflamm Bowel. Dis. 2019, 25, 1663–1673. [CrossRef] [PubMed]

9. Michel, H.K.; Kim, S.C.; Siripong, N.; Noll, R.B. Gaps Exist in the Comprehensive Care of Children with Inflammatory Bowel
Diseases. J. Pediatr. 2020, 224, 94–101. [CrossRef] [PubMed]

10. Singh, H.; Nugent, Z.; Brownell, M.; Targownik, L.E.; Roos, L.L.; Bernstein, C.N. Academic Performance among Children with
Inflammatory Bowel Disease: A Population-Based Study. J. Pediatr. 2015, 166, 1128–1133. [CrossRef] [PubMed]

11. Claytor, J.D.; Kochar, B.; Kappelman, M.D.; Long, M.D. Body Image Dissatisfaction among Pediatric Patients with Inflammatory
Bowel Disease. J. Pediatr. 2020, 223, 68–72.e1. [CrossRef]

12. Reeves, J.J.; Hollandsworth, H.M.; Torriani, F.J.; Taplitz, R.; Abeles, S.; Tai-Seale, M.; Millen, M.; Clay, B.J.; A Longhurst, C.
Rapid response to COVID-19: Health informatics support for outbreak management in an academic health system. J. Am. Med
Informatics Assoc. 2020, 27, 853–859. [CrossRef] [PubMed]

13. Christoff, P. Running PDSA cycles. Curr. Probl. Pediatr. Adolesc. Heal. Care 2018, 48, 198–201. [CrossRef] [PubMed]

http://doi.org/10.1016/j.cgh.2007.07.012
http://doi.org/10.1053/j.gastro.2004.01.063
http://www.ncbi.nlm.nih.gov/pubmed/15168363
http://doi.org/10.1053/j.gastro.2011.10.001
http://doi.org/10.1542/peds.2015-1971
http://www.ncbi.nlm.nih.gov/pubmed/27489295
http://doi.org/10.1093/jpepsy/jsp120
http://www.ncbi.nlm.nih.gov/pubmed/20123705
http://doi.org/10.1097/DBP.0b013e318240cf68
http://doi.org/10.1097/MPG.0b013e3182841263
http://doi.org/10.1093/ibd/izz040
http://www.ncbi.nlm.nih.gov/pubmed/30916332
http://doi.org/10.1016/j.jpeds.2020.04.002
http://www.ncbi.nlm.nih.gov/pubmed/32482390
http://doi.org/10.1016/j.jpeds.2014.12.010
http://www.ncbi.nlm.nih.gov/pubmed/25598305
http://doi.org/10.1016/j.jpeds.2020.04.045
http://doi.org/10.1093/jamia/ocaa037
http://www.ncbi.nlm.nih.gov/pubmed/32208481
http://doi.org/10.1016/j.cppeds.2018.08.006
http://www.ncbi.nlm.nih.gov/pubmed/30270135


Children 2021, 8, 315 8 of 8

14. Wren, A.; Maddux, M. Integrated Multidisciplinary Treatment for Pediatric Inflammatory Bowel Disease. Child. 2021, 8, 169.
[CrossRef]

15. Berg, E.A.; Picoraro, P.A.; Miller, S.D.; Srinath, A.; Franciosi, J.P.; Hayes, C.E.; Farrell, P.R.; Cole, C.R.; LeLeiko, N.S. COVID-19-A
Guide to Rapid Implementation of Telehealth Services: A Playbook for the Pediatric Gastroen-terologist. J. Pediatr. Gastroenterol
Nutr. 2020, 70, 734–740. [CrossRef] [PubMed]

16. Park, K.T.; Ehrlich, O.G.; I Allen, J.; Meadows, P.; Szigethy, E.M.; Henrichsen, K.; Kim, S.C.; Lawton, R.C.; Murphy, S.M.; Regueiro,
M.; et al. The Cost of Inflammatory Bowel Disease: An Initiative from the Crohn’s & Colitis Foundation. Inflamm. Bowel Dis. 2020,
26, 1–10. [CrossRef] [PubMed]

17. Fondell, A.W.; Mosha, M.H.; Frank, C.R.; Brangi, J.M.; Hyams, J.S. Health Care Cost for Children Newly Diagnosed with
Inflammatory Bowel Disease. Inflamm. Bowel Dis. 2019, 26, 635–640. [CrossRef]

18. Park, K.T.; Colletti, R.B.; Rubin, D.T.; Sharma, B.K.; Thompson, A.; Krueger, A. Health Insurance Paid Costs and Drivers of Costs
for Patients with Crohn’s Disease in the United States. Am. J. Gastroenterol. 2016, 111, 15–23. [CrossRef]

19. Kappelman, M.D.; Rifas–Shiman, S.L.; Porter, C.Q.; Ollendorf, D.A. Direct health care costs of Crohn’s disease and ulcerative
colitis in US children and adults. Gastro-Enterology 2008, 135, 1907–1913. [CrossRef] [PubMed]

20. Aguas Peris, M.; Hoyo, J.D.; Bebia, P.; Faubel, R.; Barrios, A.; Bastida, G.; Valdivieso, B.; Nos, P. Telemedicine in Inflammatory
Bowel Disease: Opportunities and Approaches. Inflamm. Bowel Dis. 2014, 21, 392–399. [CrossRef] [PubMed]

21. A Patil, S.; Cross, R.K. Current Landscape of Telemedicine Practice in Inflammatory Bowel Disease. Inflamm. Bowel Dis. 2018, 24,
1910–1917. [CrossRef]

22. Hommel, K.A.; Hente, E.; Herzer, M.; Ingerski, L.M.; Denson, L.A. Telehealth behavioral treatment for medication nonadherence:
A pilot and feasibility study. Eur. J. Gas-Troenterol. Hepatol. 2013, 25, 469–473. [CrossRef] [PubMed]

23. Elkjaer, M. E-health empowers patients with ulcerative colitis: A randomised controlled trial of the web-guided ’Con-stant-care’
approach. Gut 2010, 59, 1652–1661. [CrossRef]

24. Arend, J.; Tsang-Quinn, J.; Levine, C.; Thomas, D. The Patient-Centered Medical Home: History, Components, and Review of the
Evidence. Mt. Sinai J. Med. A J. Transl. Pers. Med. 2012, 79, 433–450. [CrossRef]

25. Cross, R.K.; Cheevers, N.; Rustgi, A.; Langenberg, P.; Finkelstein, J. Randomized, controlled trial of home telemanagement in
patients with ulcerative colitis (UC HAT)*. Inflamm. Bowel Dis. 2012, 18, 1018–1025. [CrossRef]

26. Heida, A.; Dijkstra, A.; Kobold, A.M.; Rossen, J.W.; Kindermann, A.; Kokke, F.; De Meij, T.; Norbruis, O.; Weersma, R.K.; Wessels,
M.; et al. Efficacy of Home Telemonitoring versus Conventional Follow-up: A Randomized Controlled Trial among Teenagers
with Inflammatory Bowel Disease. J. Crohns Coliti 2018, 12, 432–441. [CrossRef] [PubMed]

27. Cross, R.K.; Langenberg, P.; Regueiro, M.; Schwartz, D.A.; Tracy, J.K.; Collins, J.F.; Katz, J.; Ghazi, L.; Patil, S.A.; Quezada,
S.M.; et al. A Randomized Controlled Trial of TELEmedicine for Patients with Inflammatory Bowel Disease (TELE-IBD). Am. J.
Gastroenterol. 2019, 114, 472–482. [CrossRef]

28. De Jong, M.J.; van der Meulen-de Jong, A.E.; Romberg-Camps, M.J.; Becx, M.C.; Maljaars, J.P.; Cilissen, M.; van Bodegraven,
A.A.; Mahmmod, N.; Mahmmod, T.; Hameeteman, W.M.; et al. Telemedicine for management of inflammatory bowel disease
(myIBDcoach): A pragmatic, multicentre, randomised controlled trial. Lancet 2017, 390, 959–968. [CrossRef]

29. Akobeng, A.K.; O’Leary, N.; Vail, A.; Brown, N.; Widiatmoko, D.; Fagbemi, A.; Thomas, A.G. Telephone Consultation as a
Substitute for Routine Out-patient Face-to-face Consultation for Children with Inflammatory Bowel Disease: Randomised
Controlled Trial and Economic Evaluation. EBioMedicine 2015, 2, 1251–1256. [CrossRef] [PubMed]

30. Carlsen, K.; Jakobsen, C.; Houen, G.; Kallemose, T.; Paerregaard, A.; Riis, L.B.; Munkholm, P.; Wewer, V. Self-managed eHealth
Disease Monitoring in Children and Adolescents with Inflammatory Bowel Disease: A Randomized Controlled Trial. Inflamm.
Bowel. Dis. 2017, 23, 357–365. [CrossRef] [PubMed]

31. Dykes, D.; Williams, E.; Margolis, P.; Ruschman, J.; Bick, J.; Saeed, S.; Opipari, L. Improving pediatric Inflammatory Bowel
Disease (IBD) follow-up. BMJ Qual. Improv. Rep. 2016, 5. [CrossRef]

32. Benabe, S.H.; Langshaw, A.H. IBD in the Times of COVID-19. Inflamm. Bowel Dis. 2020, 26, e92. [CrossRef] [PubMed]
33. Ortega, G.; Rodriguez, J.A.; Maurer, L.R.; Witt, E.E.; Perez, N.; Reich, A.; Bates, D.W. Telemedicine, COVID-19, and disparities:

Policy implications. Heal. Policy Technol. 2020, 9, 368–371. [CrossRef] [PubMed]
34. Ray, K.N.; Mehrotra, A.; Yabes, J.G.; Kahn, J.M. Telemedicine and Outpatient Subspecialty Visits Among Pediatric Medicaid

Beneficiaries. Acad. Pediatr. 2020, 20, 642–651. [CrossRef] [PubMed]

http://doi.org/10.3390/children8020169
http://doi.org/10.1097/MPG.0000000000002749
http://www.ncbi.nlm.nih.gov/pubmed/32443021
http://doi.org/10.1093/ibd/izz104
http://www.ncbi.nlm.nih.gov/pubmed/31112238
http://doi.org/10.1093/ibd/izz183
http://doi.org/10.1038/ajg.2015.207
http://doi.org/10.1053/j.gastro.2008.09.012
http://www.ncbi.nlm.nih.gov/pubmed/18854185
http://doi.org/10.1097/MIB.0000000000000241
http://www.ncbi.nlm.nih.gov/pubmed/25437818
http://doi.org/10.1093/ibd/izy113
http://doi.org/10.1097/MEG.0b013e32835c2a1b
http://www.ncbi.nlm.nih.gov/pubmed/23325274
http://doi.org/10.1136/gut.2010.220160
http://doi.org/10.1002/msj.21326
http://doi.org/10.1002/ibd.21795
http://doi.org/10.1093/ecco-jcc/jjx169
http://www.ncbi.nlm.nih.gov/pubmed/29228230
http://doi.org/10.1038/s41395-018-0272-8
http://doi.org/10.1016/S0140-6736(17)31327-2
http://doi.org/10.1016/j.ebiom.2015.08.011
http://www.ncbi.nlm.nih.gov/pubmed/26501125
http://doi.org/10.1097/MIB.0000000000001170
http://www.ncbi.nlm.nih.gov/pubmed/28617758
http://doi.org/10.1136/bmjquality.u208961.w3675
http://doi.org/10.1093/ibd/izaa132
http://www.ncbi.nlm.nih.gov/pubmed/32448895
http://doi.org/10.1016/j.hlpt.2020.08.001
http://www.ncbi.nlm.nih.gov/pubmed/32837888
http://doi.org/10.1016/j.acap.2020.03.014
http://www.ncbi.nlm.nih.gov/pubmed/32278078

	Introduction 
	The Nationwide Children’s Hospital Multidisciplinary Care Model 
	Conversion from In-Person to Telemedicine 
	Discussion 
	References

