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Introduction:  We recently showed that CAPTURE-inflammatory bowel disease (IBD)—a care coordination intervention comprised of routine re-
mote monitoring of patient-reported outcomes (PRO) and a care coordinator-triggered care pathway—was more effective at reducing symptom 
burden for patients with IBD compared to usual care. We aimed to understand how patients and care team providers experienced the interven-
tion and evaluate purported mechanisms of action to plan for future implementation.
Methods:  In this study, 205 patients were randomized to CAPTURE-IBD (n = 100) or usual care(n = 105). We conducted semi-structured 
interviews with 16 of the 100 participants in the CAPTURE-IBD arm and 5 care team providers to achieve thematic saturation. We used quali-
tative rapid analysis to generate a broad understanding of experiences, perceived impact, the coordinator role, and suggested improvements.
Results:  Findings highlight that the intervention was acceptable and user-friendly, despite concerns regarding increased nursing workload. 
Both participants and care team providers perceived the intervention as valuable in supporting symptom monitoring, psychosocial care, and 
between-visit action plans to improve IBD care and health outcomes. However, few participants leveraged the care coordinator as intended. 
Finally, participants reported that the intervention could be better tailored to capture day-to-day symptom changes and to meet the needs of 
patients with specific comorbid conditions (eg, ostomies).
Conclusions:  Remote PRO monitoring is acceptable and may be valuable in improving care management, promoting tight control, and 
supporting whole health in IBD. Future efforts should focus on testing and implementing refined versions of CAPTURE-IBD tailored to different 
clinical settings.

Lay Summary 
In a randomized study, patient-reported outcomes (PRO) monitored remotely and routinely, were acceptable to inflammatory bowel disease 
(IBD) patients. Study findings indicate routine remote PRO monitoring may be valuable for improving care management, promoting inflammation 
control, and supporting whole health in IBD.
Key Words: remote monitoring, digital health, self-management, proactive care

Introduction
An estimated 3 million Americans live with inflammatory 
bowel disease (IBD), a chronic gastrointestinal disorder that 
frequently leads to disability, high symptom burden, and 
poor quality of life.1–3 Despite the availability of effective 
therapeutics, up to 30% of patients with IBD experience a 
flare each year and 10% are hospitalized in their lifetime.4,5 
Patients with IBD require proactive care to detect early in-
flammatory changes, optimize IBD-directed treatment, and 

prevent IBD-related complications.4 However, most IBD man-
agement occurs between office visits, requiring patients’ ac-
tive participation in their care.4,6

Patient-reported outcomes (PRO) have become an effec-
tive means for engaging patients in their care and facilitating 
patient-clinician communication.7,8 We, therefore, created 
CAPTURE-IBD (Clinical coordination And intense Proactive 
symptom monitoring To improve Utilization of Resources 
and reduce Expenditures in high-risk IBD patients), a care 
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coordination intervention comprised of remote risk-targeted 
monitoring of IBD-specific PROs and a care coordinator-
triggered care pathway algorithm.9,10 We showed that 
CAPTURE-IBD was more effective at reducing symptom 
burden for patients with IBD at the highest predicted risk 
for healthcare utilization, as compared to usual care in a 
randomized design.11 While remote PRO monitoring has the 
potential to reduce symptom burden, it is critical to assess pa-
tient and provider perspectives on the utility and acceptability 
of this approach. Therefore, using these qualitative interview 
data, we aimed to evaluate patient and clinician perspectives 
on CAPTURE-IBD and its components of remote PRO 
monitoring and a care coordinator-triggered algorithm. We 
also aimed to better understand the intervention’s purported 
mechanisms of action.

Methods
Study Population
Adult patients 18–90 years old who carried a diagnosis of 
IBD, who was seen in the gastroenterology clinic at a tertiary 
referral center within 1 year prior to enrollment, and who 
were considered high-risk (ie, in the top quintile) for future 
healthcare utilization and costs were identified and enrolled 
in CAPTURE-IBD between April 2019 and January 2020. 
Patients were excluded if they had a non-IBD driver for high 
utilization; diagnosis of severe renal, hepatic, hematological, 
non-IBD gastrointestinal, metabolic, endocrine, pulmonary, 
cardiac, neurological disease, or cancer; an anticipated or re-
cent solid organ or bone marrow transplant within 1 year; or 
if they were residing in a long-term care facility.

Overall, 205 patients met inclusion criteria and agreed 
to participate in the CAPTURE-IBD study.11 Among these, 
100 participants were randomized to the CAPTURE-IBD 
intervention in addition to usual care, and 105 participants 
were randomized to usual care only. We conducted post-
intervention semi-structured interviews with a sample of 
study participants who were randomized to the active por-
tion of the intervention. These participants were purpose-
fully sampled to include participants with low and high 
adherence to the study protocol and PRO questionnaire 
completion. Adherent participants completed a baseline 
and all 9 monthly PRO questionnaires, while non-adherent 
participants completed 1–2 monthly questionnaires in total. 
We also conducted interviews with care team members in-
cluding gastroenterologists, nurses, and the care coordinator 
who cared for participants enrolled in the study.

The CAPTURE-IBD Intervention
The CAPTURE-IBD intervention has been described in de-
tail previously.11 In brief, participants were asked to electron-
ically complete monthly PRO questionnaires. These validated 
and reliable IBD-specific PRO measures were developed for 
patients with IBD to assess bowel symptoms, functional 
symptoms, systemic symptoms, daily coping, weekly life im-
pact, and weekly emotional impact.9,10 These measures were 
reviewed monthly by a care coordinator with a certified 
health educator background. Scores that exceeded a certain 
range for each domain triggered a PRO-specific care pathway 
leading to stricter evaluation and monitoring of inflammatory 
disease activity, medical treatment adjustments, behavioral 
counseling, and referrals to specialists or other resources.

Data Collection
Interviews were conducted using interview guides, which fo-
cused on 4 main domains related to participants’ and care 
teams’ experience with the intervention, perceived impact of 
the intervention, the care coordinator's role, and suggested 
improvements for further intervention refinement. Each in-
terview was completed over an estimated 20 minutes and re-
corded and transcribed.

Qualitative Analysis
We used a rapid analysis approach to generate a broad un-
derstanding of participants’ experiences, perceived impact, 
coordinator role, and suggested improvements to aid further 
tailoring and refinement of a routine remote PRO monitoring 
system and care coordinator-triggered algorithms.12 
Transcripts were independently analyzed by 2 team members 
(SCM, DA). We first created a summary of each interview 
transcript using a structured template and then transferred in-
terview summaries into a matrix by each of the key domains 
mentioned above. Next, we wrote detailed descriptions of 
our experiences with the intervention. Four members of the 
research team (SCM, DA, JB, and MD) met to review and 
discuss the interview summaries to establish rigor and va-
lidity. Themes were developed within groups (patients, clin-
ical team) and then compared between groups. In the sections 
that follow, the perspectives of the care team are presented in 
aggregate to protect participant anonymity (ie, rather than by 
provider role).

Results
Study Sample
Twenty participants who were randomized to the CAPTURE-
IBD intervention arm were invited to participate in a semi-
structured interview, and 16 agreed to be interviewed  
(Table 1). Out of the 16 study participants interviewed, 9 
(56%) had high adherence and 7 (44%) had low adherence 
to the study protocol and PRO questionnaire completion. 
We also conducted interviews with 2 gastroenterologists, 
2 nurses, and the CAPTURE-IBD care coordinator. In the 
results that follow, perspectives of the clinical care team are 

Table 1. Demographics

Participants (N = 16)

Age, mean(SD) 41.12(12.61)

Sex, n(%)

 � Female 12(75.0%)

 � Male 4(25.0%)

IBD type, n(%)

 � Crohn’s disease 12(75.0%)

 � Ulcerative colitis 4(25.0%)

Primary payer, n(%)

 � Commercial 13(81.2%)

 � Medicare 2(12.5%)

 � Self-pay 1(6.2%)

Biologic, n(%) 6(37.5%)

Immunomodulator, n(%) 8(50.0%)

Psychiatric Disorder, n(%) 5(31.2%)
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presented as a group rather than by individual roles. The final 
sample size was selected as sufficient to achieve data satura-
tion (ie, information redundancy), based on the concept of 
information power since our interviews elicited data on a fo-
cused topic that is limited in scope and that we have high 
sample specificity given that interviewees have experienced 
the phenomenon under study.13 Findings highlight that both 
participants and care teams found the intervention accept-
able and user-friendly, despite concerns regarding increased 
nursing workload. They also perceived the intervention as 
valuable in supporting symptom monitoring, psychosocial 
care, and between-visit action plans to improve IBD care 
and health outcomes. However, few participants accepted 
support or resources from the care coordinator as intended. 
Finally, participants reported that the intervention could be 
better tailored to capture day-to-day symptom changes and to 
meet the needs of patients with specific comorbid conditions. 
Interviewees identified several opportunities for intervention 
refinement.

The Intervention was Acceptable and User-Friendly, 
Despite Concerns Regarding Increased Nursing 
Workload
Respondents described an overall positive experience with 
participation in the CAPTURE-IBD intervention. Routine 
collection of PRO questionnaires outside of the office visit 
setting was reported to be feasible and acceptable.

PRO questionnaires were quick and easy to complete. 
Most interview participants reported that electronically 
completing monthly PRO questionnaires was quick, easy, 
comfortable, and not time-consuming. This was true for both 
participants who were compliant with monthly PRO ques-
tionnaire completion and those who were not compliant 
(Figure 1, Participants 2 and 15) While user-friendly, one par-
ticipant who was non-adherent to PRO questionnaire com-
pletion reported apprehension with the process, indicating 
that self-monitoring may have felt uncomfortable (Figure 1, 
Participant 12). One participant said it was easier to complete 
the PRO questionnaire on the computer rather than by mo-
bile application (Figure 1, Participant 3)

The care team had positive experiences with the inter-
vention. Several care team providers expressed support for 
the concept of early intervention and remote monitoring. 
They thought it was good to be notified when patients had 
symptoms and would conduct follow-up assessments leading 
to further evaluation and physician notification (Figure 1, 
Providers 1, 3).

The CAPTURE-IBD intervention led to increased nursing 
workload. Despite an overall positive experience, care team 
providers also reported that symptom notifications led to 
follow-up assessments requiring extra time and effort. For 
example, care team providers expressed frustration with 
notifications for patients with chronic but stable symptoms 
(Figure 1, Provider 1).

Figure 1. Acceptability and user-friendliness of the intervention.
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The Intervention was Valuable in Supporting High-
Quality IBD Care and Health Outcomes
Both participants and care team providers described the pos-
itive impact of the CAPTURE-IBD intervention on symptom 
monitoring, psychosocial care, and between-visit action 
plans. Even participants who did not perceive a personal ben-
efit from the intervention due to well-controlled disease or 
confidence in navigating the health system, described the po-
tential benefit of the intervention for other patients with IBD.

CAPTURE-IBD promoted symptom monitoring. 
Participants found that completing monthly PRO 
questionnaires helped them to keep track of their symptoms 
and disease, and month-to-month changes as they were 
working towards remission. The intervention encouraged 
enhanced awareness, both of symptom improvement as well 
as worsening symptoms (Figure 2, Participants 2, 6, 8). One 
participant who was not very engaged with the intervention 
said, “it would have been more effective if [I] did the surveys 
and if [I were] talking to the care coordinator.” (Participant 5)

CAPTURE-IBD supported patients in understanding their 
mental health. One of the major impacts of the interven-
tion was enhanced understanding of IBD’s effect on mental 
health. Participants reported that the intervention made 
them think more about their emotions and the way IBD 
influenced their mental health, and that it supported them 
in self-monitoring (Figure 2, Participant 1). One participant 
discussed how speaking about their IBD in the context of PRO 
questionnaires was helpful in destigmatizing their symptoms 
(Figure 2, Participant 5). Care team providers also reported 

that the intervention “was especially helpful in… connecting 
[participants] with mental health resources. (Provider 5)

The intervention supported between visits care, but gaps in 
PRO-guided action plans were identified. Many but not all 
interview participants reported that they would recommend 
the intervention to others. One participant believed it was an 
important resource, since it could be difficult to get support 
from physicians’ offices (Figure 2, Participant 15). Another 
participant who was non-adherent to PRO questionnaire 
completion stated that while staff addressed their mental 
health, they did not address their labs or medications (Figure 
2, Participant 13). Both participants and care team providers 
also felt that the intervention could be refined with more 
transparent PRO-guided action plans (Figure 2, Provider 5, 
Participant 9).

Few Participants Accepted Support or Resources 
From the Care Coordinator
While a few participants described their positive experiences 
with receiving support and resources from the care coordi-
nator, a majority of participants did not interact with or de-
ferred to the coordinator’s offer of support or resources.

Few participants leveraged care coordinator support. 
Speaking with the coordinator was helpful to participants 
when closing the loop on their PRO questionnaire results 
(Figure 3, Participant 15). However, the coordinator was less 
helpful when participants did not feel that they were needed. 
Most interview participants reported that the coordinator 
communicated PRO results effectively and offered assistance, 

Figure 2. Value of the intervention in supporting high-quality inflammatory bowel disease care and health outcomes.
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but most participants also reported not needing or deferring 
on coordinator support (Figure 3, Participants 8, 9, 10). One 
care team provider questioned whether the coordinator role 
was a necessary component of the intervention (Figure 3, 
Provider 3). Some participants did not leverage support from 
the coordinator because they were not members of the care 
team. One participant reported that they preferred to speak 
with their medical team to address their flare rather than a 
coordinator (Figure 3, Participant 13).

The coordinator role could be transformed into a nursing 
role. Most care team providers felt that the coordinator role 
should be transitioned to a nurse with more knowledge and 
familiarity with clinical IBD and institutional IBD protocols, 
to minimize redundancy in between visit patient assessments 
for abnormal PRO results (Figure 3, Providers 1 and 2).

The coordinator could focus more on mental health and 
social work resources. Care team providers felt that it would 
be helpful to expand psychosocial resources as part of the in-
tervention (Figure 3, Providers 1,2).

The Intervention Could be Better Tailored to 
Patients With Specific Conditions
Participants reported that the intervention could be better tai-
lored to capture day-to-day symptom changes and to meet the 
needs of patients with specific comorbid conditions.

PRO questionnaires were not representative of day-to-
day changes. A few participants found that monthly PRO 

collection was not representative of daily changes in their 
lived experiences (Figure 4, Participants 4 and 10).

PRO questionnaires were difficult to answer for participants 
with active non-IBD issues. A few participants including one 
who was non-adherent to PRO questionnaire completion also 
felt that IBD-specific PRO questions did not always allow 
them to differentiate their IBD-related symptoms from non-
IBD issues such as ostomy-related symptoms and other auto-
immune disorders (Figure 4, Participants 7,12).

Monthly monitoring is less helpful for participants in remis-
sion. Some participants, who were in clinical remission, felt that 
the intervention was not directly helpful to them but would 
be helpful to someone with active symptoms. One participant 
who was asymptomatic throughout the intervention found the 
questionnaires repetitive (Figure 4, Participants 3,11).

Some patients are more likely to benefit from CAPTURE-
IBD. Care team providers felt that the intervention was most 
impactful when patients had true changes in symptoms and 
escalation of treatment or further evaluation was appropriate 
(Figure 4, Providers 1,2). One provider found the interven-
tion to be especially useful for helping patients with new IBD 
diagnoses navigate their healthcare (Figure 4, Provider 5).

Discussion
In order to achieve proactive IBD management, it is important 
to understand both patients and the care teams’ experiences 

Figure 3. Accepting support or resources from the care coordinator as intended.
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and perceptions of remote monitoring programs such as 
CAPTURE-IBD. These study findings will help us to improve 
on the remote PRO collection and care coordinator-triggered 
care pathway components of the intervention. The routine 
use of PROs in the clinical care of patients with IBD has been 
studied, with results demonstrating PROs correlate with IBD 
disease activity.9,10,14,15 Our study highlights how patients and 
care teams can provide novel insights into experiences with 
remote PRO monitoring, its perceived impact, the coordi-
nator role, and opportunities for intervention refinement.

Participant experiences with the CAPTURE-IBD interven-
tion were overall positive. Most interview participants found 
electronic monthly PRO questionnaires to be easy and low 
burden to complete from home. Care team providers also 
noted their value in remote monitoring and early interven-
tion. However, participants provided insight that IBD-specific 
PROs were not necessarily representative of patients’ whole 
health, particularly in the context of active comorbidities 
(eg, ostomy status). They also suggested that shorter interval 
monitoring (eg, weekly) may be more representative of IBD 
patients’ lived experiences. While shorter interval monitoring 
needs to be balanced against the added burden of frequent 

questionnaires, prior studies support the feasibility of weekly 
PRO collection.7,16,17 Furthermore, PRO questionnaires 
should be expanded to include both IBD-specific measures 
and more general PRO measures such as Patient-Reported 
Outcomes Measurement Information System (PROMIS©)-29 
profile measures.18

Participants who found the CAPTURE-IBD intervention 
impactful benefitted from self-monitoring, reflection on stig-
matization, and understanding the way IBD affected their 
mental health. Half of patients with IBD experience comorbid 
mental health symptoms and stigma in their daily lives, in-
cluding but not limited to depression and anxiety.19 Therefore, 
mental health is an important aspect of IBD treatment, but 
mental health education and treatment are not often well in-
tegrated into IBD care. These findings suggest that it may be 
important to incorporate mental health assessments, educa-
tion, and referral pathways as part of remote PRO monitoring 
in IBD. These insights are supported by behavioral theory. 
Symptom monitoring is an active component of many ef-
fective self-management interventions, where symptom 
monitoring drives self-efficacy or confidence in managing dis-
ease and symptoms. Bandura’s theory of self-efficacy states 

Figure 4. Tailored the intervention to patients with specific conditions.
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that one’s confidence regarding one’s own capabilities can 
be achieved through mastery experiences such as symptom 
monitoring.20 These findings suggest that one mechanism by 
which CAPTURE-IBD may achieve its intervention effect is 
through improvement in self-efficacy and self-care. Other 
studies have started to examine the link between self-care and 
symptom monitoring in IBD.14,21 These concepts need to be 
further examined in a larger-scale randomized controlled trial 
of CAPTURE-IBD through mediation analysis.

While asymptomatic participants believed that the 
CAPTURE-IBD intervention would be beneficial to other 
patients, they personally found monthly PRO monitoring 
to be redundant and less helpful. This suggests that the in-
tervention could be tailored to patients’ individual needs or 
deployed for patients at higher risk of negative outcomes. A 
tailored approach with more frequent monitoring for patients 
with active IBD and less frequent monitoring for patients 
with inactive IBD could also potentially address perceived 
redundancy with scheduled questionnaires. Future iterations 
of CAPTURE-IBD could be adapted to include artificial 
intelligence-driven algorithms to identify patients who would 
benefit from more or less frequent remote monitoring.22,23

It is interesting that insights from both participants 
and care teams suggested that the coordinator role may 
increase inefficiencies. Few participants interacted with 
and leveraged support from the coordinator, suggesting 
that the intervention effect may have been driven more by 
remote monitoring rather than coordinator interactions. 
Furthermore, nursing staff and physicians found the coor-
dinator to be redundant and suggested that sharing PRO 
data directly with nursing staff may be more efficient and 
less burdensome on patients. These findings suggest that 
nursing staff can take on the role of the coordinator after 
considering adjustments in workload and education on re-
ferral to psychosocial resources. Alternatively, clinics could 
empower coordinators to concentrate more effectively on 
navigational challenges around mental health and non-
medical aspects of care, thus allowing clinical teams to 
focus on medical decision-making.

The strengths of this study include the purposeful sample of 
participants with high and low adherence to PRO collection 
to gather diverse perspectives and experiences, and a sample 
size sufficient to achieve thematic saturation. However, this 
sample may not be fully representative of the experiences of 
all patients with IBD. Therefore, ongoing process evaluation 
will play an important role in larger-scale studies and imple-
mentation efforts of routine remote PRO monitoring.

Conclusion
In conclusion, remote PRO monitoring is tolerable and ac-
ceptable to patients with IBD. Additional work is needed to 
better tailor remote symptom monitoring to IBD patients 
with the option for shorter interval monitoring and collec-
tion of both IBD-specific and more general PRO measures. 
Increased clinical workload issues also need to be considered 
and proactively addressed for routine remote PRO collection 
and PRO-guided care pathways to be sustainable. Finally, in 
the context of IBD care, nursing staff may be better suited to 
acting on PRO data than care coordinators. Shifting the care 
coordinator role to nursing staff could reduce redundancy 
in the care coordination process. Alternatively, standardized 

IBD training of coordinators could improve the efficiency of 
clinical workflow. Ultimately, study findings indicate that rou-
tine remote PRO monitoring may be valuable in improving 
care management, promoting tight control, and supporting 
whole health in IBD. Future efforts should focus on testing 
and implementing refined versions of CAPTURE-IBD tailored 
to patients with IBD in different clinical settings.
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