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Background: The cornerstone of low anterior resection syndrome (LARS) treatment is self-management, which requires patient engagement. Colorectal surgeons and nurses may use patient-generated health data (PGHD) to help guide patients in their use of self-management strategies for LARS. However, the perspectives of LARS experts on the use of PGHD remain largely unexplored. The objective of this study was to explore the perspectives and experiences of LARS experts regarding the use of PGHD in the management of LARS.



Methods: We utilized purposive snowball sampling to identify international LARS experts, including surgeons, nurses, and LARS researchers with knowledge and expertise in LARS. We conducted individual semi-structured interviews with these experts between August 2022 and February 2024. We performed thematic analysis using the framework method to identify domains and associated themes.



Results: Our sample included 16 LARS experts from five countries. Thematic analysis identified four domains and associated themes. The domains included: data collection practices, data review practices, perceived usefulness, and future directions. Within the data collection practices domain, we found that most experts asked LARS patients to collect some form of PGHD, including bowel diaries, patient-reported outcome measures, or both. Within the data review practices domain, we found that both surgeons and nurses reviewed PGHD. Most participants described finding it difficult to interpret the data and identified time constraints, legibility, and completeness as the most common barriers to reviewing data in clinic. In terms of perceived usefulness, data collection was felt to help clinicians understand symptoms and their impact and assist patients with self-management. The future directions domain revealed that most experts felt that a clinical tool in the form of an online app or website to support data collection and enhance data visualization would be useful. Finally, some participants saw promise in leveraging PGHD to inform the creation of automated treatment algorithms for LARS management.



Conclusions: This study highlights many gaps in the processes of patient-generated LARS data collection and review. A clinical tool including various data collection templates and data visualization prototypes could help to address these gaps. Future research will focus on incorporating the patient perspective.
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Introduction

Low anterior resection syndrome (LARS) is a significant sequelae of rectal cancer treatment and has important implications for patients. LARS is defined as a constellation of negative bowel symptoms, including fecal incontinence, urgency, frequency, and clustering of bowel movements (1, 2). Up to 70% of patients who undergo restorative proctectomy for the treatment of rectal cancer develop this long-term bowel dysfunction, which has been shown to have a negative impact on patient wellbeing and quality of life (1–6). Current management of LARS is empirical and symptom-based, requiring a large degree of patient engagement and self-management. In the context of chronic disease, self-management tasks can be understood as a combination of medical management, maintaining, changing, and adopting new behaviors, and addressing the emotional consequences of living with a chronic condition (7, 8).

Patient-generated health data (PGHD) refers to “health-related data created, recorded, or gathered by or from patients to help address a health concern.” (9) PGHD is increasingly utilized in the treatment of chronic diseases to provide self-management support (10). Various tools are available to facilitate the collection and review of PGHD across a range of chronic conditions, including monitoring blood sugar levels (11, 12), sleep patterns (13), weight management (14–16), and cancer care (17). These tools may include a combination of diary entries with self-reported health information, patient-reported outcome measures (PROMs) used in clinical practice, and biometric sensor data, depending on the setting and context. These tools may also include visual summaries in the form of graphical representations, with the goal of helping patients and clinicians visualize health data and identify trends over time. In many settings, the use of PGHD has been found to enhance health awareness, patient motivation and engagement, and patient-clinician communication (18, 19).

As with other chronic diseases, the use of PGHD following restorative proctectomy has the potential to improve LARS management, however, there remains considerable variablility in its use in both patient care and research. In their recent work, Garfinkle et al. incorporated bowel symptom, diet, and loperamide diaries into a LARS patient-centred programme (LPCP), which is currently being evaluated through a randomized controlled trial (20). The authors highlighted that the goal of these diaries was to help patients recognize patterns related to their symptoms to optimize self-management. Whereas, Harji et al. incorporated PROMs, including the LARS score and Wexner Faecal Incontinence score, to gather granular data on symptom burden within a bowel rehabilitation programme (BOREAL), which involved a stepwise approach to escalating treatments for LARS patients (21). The authors demonstrated the acceptability, feasibility, and effectiveness of the program, highlighting the successful integration of clinical, oncological, and functional assessments.

While these examples provide insight into differing approaches to the use of PGHD in LARS research, with implications for patient care, literature on the utilization of PGHD in LARS management remains limited and has not been directly investigated or reported. Similarly, in clinical practice, the use of PGHD in LARS management is inconsistent and sporadic across colorectal surgery practices, with no consensus on its optimal application. The goal of this study was to explore the perspectives and experiences of LARS experts—including colorectal surgeons, nurses, and researchers—on the use of PGHD in the management of LARS. Specifically, the study aimed to answer the following research questions:


	1.How are LARS experts currently incorporating PGHD into the management of LARS?

	2.What are the perceived barriers and facilitators to the use of PGHD in this context?

	3.What are LARS experts' perspectives on the potential impact of PGHD on patient outcomes and self-management?





Materials and methods

This was a qualitative study conducted using individual semi-structured interviews with professional key informants, who had expertise in the management of LARS, from Canada, the United States, the United Kingdom, Denmark, and New Zealand. This study is reported in accordance with the consolidated criteria for reporting qualitative studies (COREQ) checklist (Table 1) (22).


TABLE 1 Consolidated criteria for reporting qualitative studies (COREQ) checklist.
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Participants and recruitment

We used purposive snowball sampling to identify international LARS experts through a group of international LARS collaborators. Participants were eligible to participate if they: (1) had an academic appointment as a surgeon, nurse, or interacted with patients as a LARS researcher; (2) had expertise in LARS (clinical or research), and (3) were English speaking. The senior author (MB) contacted eligible participants via email through an established network of international LARS collaborators to introduce the study and solicit participation. The lead author (OM) then emailed those interested to describe the study in detail and schedule interviews at mutually agreeable times.



Interview guide

The central research team comprised two resident physicians (OM, AS), one colorectal surgeon (MB), two research associates (SS, MD), and one qualitative methods expert (FR). The semi-structured interview guide was created by members of the research team with expertise in LARS (OM, MB) and qualitative research (FR). The interview guide spanned several key content areas, including experiences with the use of PGHD in the management of LARS (e.g., data collection and review practices), the potential benefits and challenges associated with the use of patient-generated LARS data, and perspectives on its optimal use for LARS patients. We created three versions of the interview guide for the different types of professional key informants, including colorectal surgeons, LARS nurses, and LARS researchers. This approach ensured that the questions were tailored to the expertise of each type of professional key informant. The semi-structured interview guides are available in Supplementary Material, Table A1.



Interview procedures

The interviews were conducted between August 2022 and February 2024 using a secure version of the Zoom platform (Zoom Video Communications, Inc., San Jose, CA). Each interview lasted approximately 30–45 min and was performed by one author (OM), a female general surgery resident who completed formal training in qualitative research at the time of the interviews. The interviews were audio-recorded.



Analysis

The audio recordings were transcribed verbatim, checked for accuracy, and imported into the MAXQDA Version 2020 software (VERBI Software, Berlin, Germany). All transcripts were anonymized and labeled, including a key informant number (i.e., KI01-KI16) and type of informant (i.e., colorectal surgeon, nurse, researcher). We performed thematic analysis using the framework methodology outlined by Gale et al. (23). After a process of familiarization, two authors (OM, AS) created the codebook using an abductive approach, balancing the development of deductive codes generated from the interview guide with inductive codes that were identified from the data (24). The two authors developed a preliminary codebook and independently coded five transcripts. Subsequently, they adapted and refined the codebook based on patterns and themes that emerged from the data. Once consensus was reached, one author (OM) independently coded all of the transcripts. Disagreements throughout the coding process were resolved through discussion with two authors (FR, MB). Following coding, the authors identified four key content areas that emerged throughout the analytic process: data collection, data review, data utility, and future directions. These content areas served as the thematic framework for an analysis table. The coded segments were summarized and added to the analysis table. Four authors (OM, AS, FR, MB) then employed the constant comparison method to generate and refine domains and associated themes.




Results

Our sample comprised 16 international LARS experts, including 8 surgeons, 6 nurses, and 2 research associates. All surgeons were specialty-trained in colorectal surgery, with several years of experience working with LARS patients, both in clinical and research capacities. Each nurse worked directly alongside an interviewed colorectal surgeon, was clinically trained in managing LARS patients, and possessed substantial clinical expertise in this area. The two research associates interviewed held university-affiliated research positions, where they worked closely with LARS patients in research-focused roles. Participants were from Montreal (n = 4, 25%) and Vancouver (n = 1, 6.25%), Canada; Massachaussettes (n = 2, 12.5%), Ohio (n = 2, 12.5%), and Florida (n = 1, 6.25%), United States; Cardiff, United Kingdom (n = 2, 12.5%); Aarhus, Denmark (n = 3, 18.75%); and Auckland, New Zealand (n = 1, 6.25%). There were 13 (81.25%) females and 3 (18.75%) males. Most participants (n = 15, 93.75%) reported working in academic practice settings, and 1 participant reported working in a community hospital (n = 1, 6.25%). Participants reported being in practice for a median of 17.5 years (IQR: 9.5–25.5). Informants attested to working with LARS patients for a median of 10 years (IQR: 7.5–14.5).

Our thematic analysis revealed four domains: data collection practices, data review practices, perceived usefulness, and future directions, with several associated themes. A summary of the findings is outlined in Figure 1.
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FIGURE 1
Summary of findings organized by domain.



Data collection practices


Variable approaches to data collection

Participants described variable approaches to data collection. Most of the informants we interviewed recommended that patients experiencing LARS symptoms collect some form of PGHD. However, not all informants reported collecting PGHD routinely on all patients. Some reserved this approach for patients with severe LARS or for those who were poor historians and were unable to articulate their symptoms. Participants perceived patients with severe symptoms as being more motivated to collect their data compared to patients with less severe or no symptoms. KI11, a LARS Nurse, stated: “I think it depends on how motivated they are, right? Like if they're miserable, they're more willing to put the time in because they want to see improvements.” Despite the use of PGHD within their own individual practices, or in some cases institutional or regional settings, many informants perceived a lack of standardization in the use of PGHD across colorectal surgery practices broadly.

Data collection was perceived as being clinician-initiated in most cases with clinicians recommending that patients collect some form of PGHD (see examples below), however, some informants noted that few patients collect their own data independently, without prompting by the healthcare team. One informant highlighted the potential role of anxiety as a driver for patient-initiated data collection:


In the last four years, ninety percent of it is initiated on my part. Patients rarely come in with that information, unless they are an anxious individual, and they will note, “this is how I know how to manage my anxiety, is to keep track of stuff.” But ninety percent of the time it will be initiated by myself.—KI14, LARS Nurse



Another participant identified that patients who were “data driven” tended to be more likely to collect data independently: “Some patients are very objective and data driven. I have a few of those, and like I said, those are the ones that usually bring in the notebooks and have all the information” (KI05, Colorectal Surgeon). This sentiment was shared by another surgeon, who expressed similar patterns within their practice, describing a patient with a background in engineering, who approached data collection in an analytical manner: “I had an engineer once that made up a scale from 1 to 10 and had a little graph with an X and a Y. So yeah, some people go above and beyond” (KI03, Colorectal Surgeon).



Different types and formats of PGHD

Participants attested to asking patients to collect different types of PGHD, including bowel diaries, PROMs, or a combination of both. Those who asked patients to keep bowel diaries typically had patients collect granular information on bowel movements, diet, and medication use, including a combination of symptom characteristics (frequency, timing, urgency, consistency, and volume of bowel movements) and severity; potential triggers; changes in symptom burden associated with medications or interventional strategies; and impact on quality of life. KI03, a Colorectal Surgeon, highlighted the importance of capturing a combination of symptom characteristics and impact on quality of life:


If you are just recording the frequency of accidents, you are barely scratching the surface of what they are actually experiencing. Because there is so much more that happens [with LARS]. And the biggest complaint that patients have is not so much the accidents but the fragmentation of the bowel movements, the clustering of the bowel movements, the pain with bowel movements, the hoops they have to jump through to address the urgency of their bowel movements and the social inconveniences that are associated with it.—KI03, Colorectal Surgeon



This informant underscored the importance of understanding how patients experienced their symptoms, with an emphasis on symptom impact on quality of life and daily functioning. Many participants similarly expressed the importance of capturing the degree to which LARS symptoms were impacting patients' physical, mental, and social wellbeing and functioning. This would help them identify patients' goals and ensure that management strategies were appropriately aligned with their goals.

Some informants also collected PROMs, and endorsed using them for clinical practice. Most commonly, these included measures of bowel function and quality of life, including: (1) the LARS score, a symptom-based scoring system for bowel dysfunction after surgery (6); (2) the International Consultation on Incontinence Questionnaire Anal Incontinence Symptoms and Quality of Life Module (ICIQ-B), a measure of anal incontinence symptoms and their impact on quality of life (25, 26); (3) the EuroQol 5-Dimensional (EQ-5D) questionnaire, a measure of health status (27); and (4) the Measure Yourself Medical Outcome Profile (MYMOP2), a measure of symptoms of high importance to the patient and their impact on activities of daily living (28). One participant, who runs a well-established late sequelae clinic for patients with pelvic organ cancers, also advocated for collecting measures of bladder and sexual dysfunction, and pain. The LARS score was reported to be the most commonly used PROM, where some participants used it to assess symptom severity, and others to identify patients with major LARS.

The format of data collection varied based on patient and clinician preferences, but in general, both paper and electronic formats were described. Some attested to providing patients with a paper or electronic form to fill out, which in most cases, comprised a combination of questions related to bowel function and PROMs. Data collection was less formalized for others, who would recommend that patients keep track of their symptoms with narrative comments or notes in free text.



Considerations for timing and duration

There was no agreed upon timing or duration of data collection for LARS patients, but most participants felt that the first several months following ileostomy closure were the most helpful, as this was when patients' symptoms were the most bothersome and distressing. During this time, clinicians felt that patients were establishing a new baseline and learning how to manage their symptoms. Based on their experience, KI14, a LARS Nurse, felt that in about 70% of patients, symptoms tended to stabilize after four to five months, after which patients had an improved understanding of their symptoms and associated triggers, making additional data collection less helpful.

In terms of bowel diaries, some of the informants felt that a minimum of two weeks of continuous data collection was necessary to be able to decipher what was going on with the patient. KI11, a LARS Nurse, emphasized the importance of having patients collect their data for multiple days in a row. This nurse preferred to ask patients to collect data two weeks prior to a visit, as opposed to continuously for months at a time between visits. KI01, a Colorectal Surgeon from a different institution, agreed:


I think two weeks is a good time. I think it's draining to do more than that. I think one to two weeks when you make a change. I always tell patients to do data collection for one to two weeks prior to the visit so they have something to talk about.—KI01, Colorectal Surgeon



In general, participants reported a duration of two weeks to be an appropriate amount of time to collect PGHD after implementing a new management strategy, such as a dietary change or fiber supplementation, to determine whether the intervention was effective.




Data review practices


Variable approaches for reviewing data

Participants highlighted ways in which data were reviewed in the clinical environment, with varied approaches based on setting and clinician availability. Both surgeons and nurses attested to reviewing PGHD in the clinical setting. For the most part, participants endorsed reviewing data during clinical encounters, alongside patients. However, in some instances, nurses recalled reviewing data before or after the clinical encounter, depending on data availability. In one setting, the data being collected from patients was submitted electronically and reviewed remotely and asynchronously by the clinician:


So it's an electronic format; primarily electronic. And I think this is why we reach such a high number [of patients]. It's also electronically received by us. So we can run through the answers and find the responses which flag out. And on the basis of this response, then the nurse will make contact with the patient.—KI04, Colorectal Surgeon



Some participants described nurses as the primary providers reviewing PGHD with patients. Other informants stated that they do not review the data themselves, instead, it serves as an adjunct for patients to provide a history. For those who reviewed PGHD routinely in clinic, the time spent reviewing data was variable, but most quoted approximately 10–15 min.

Documentation and record keeping of PGHD also tended to vary by participant. Some informants attested to scanning a copy of the data and uploading it into the patient's electronic medical record (EMR), while others preferred to summarize pertinent findings in their clinic note.



Challenges associated with reviewing data

Informants highlighted several challenges associated with reviewing PGHD in the clinical setting, most notably, time constraints, legibility, completeness, interpretability, and compliance. For most participants, time was cited as the main barrier to reviewing patient data in clinic, where participants felt that they did not have sufficient time to spend reviewing data, especially during surveillance visits. Many expressed feeling rushed and referred to their clinics as being very busy, which in most cases, was not conducive to spending a significant amount of time reviewing data with the patient. When asked if reviewing PGHD hinders the clinical experience, KI01, a Colorectal Surgeon, replied:


No, but patients probably expected more out of me. They're polite. Nobody says anything, but if I did all this work, I probably wanted a bit more out of the clinician who's just like flipping through and saying, “Oh okay.” It's hard. It’s hard for me to digest it all and make recommendations sometimes based on it.—KI01, Colorectal Surgeon



Participants also pointed to legibility as an important barrier, and described situations where they could not decipher what had been recorded:


Some of the writing is so hard to decipher. And then they'll say, “Oh, I’ll do it,” and then they'll start reading word for word, and you're thinking, “Oh no, my consultation!” And you've got to squash it down.—KI12, LARS Nurse



This informant underscored a perceived loss of control when patients presented illegible data, potentially consuming more time than the clinician had to allocate to the appointment. Additionally, participants commented on the difficulty they experienced interpreting raw PGHD in the clinical setting. For example, one participant stated:


You know, they will have sat and recorded their stool movements for like 5 weeks. But then it's almost meaningless. It's just rows and rows and rows of type 3, type 4, three times a day. And it doesn't mean anything.—KI02, Colorectal Surgeon



This informant thought that it may be more efficient and effective to review bowel diary summaries, as opposed to reviewing the individual entries themselves. This was also discussed in the context of reviewing PROMs. In many cases, PROMs are reported as a summative number, and informants felt that it was sometimes difficult to put these numbers into context. For example, KI02, a Colorectal Surgeon stated: “It's very difficult sometimes for staff to look at and know what a score of 18 or 35 means.” Finally, many informants stated that a lack of consistency in data collection habits was a significant challenge. They felt that incomplete or inconsistent data collection made it difficult to interpret PGHD.




Perceived usefulness


Helps clinicians understand patient symptoms

Some participants felt that the use of PGHD was helpful to understand patients' symptom burden, and identify patterns and trends in symptoms overtime, in turn, guiding management. KI06, a Colorectal Surgeon, elaborated on this and stated that PGHD helped them categorize patients by their predominant symptom and tailor their management accordingly:


I think it's very important to have data collection because a lot of the time it is really difficult for patients to tell us what is going on with them. It's, “oh my bowels are acting up” and then you start dialing in, they are never really able to give you a clear answer and part of it is because, it's not like patients with diarrhea or constipation where they have one consistent problem with their bowel habits. LARS tends to fluctuate a whole lot. And that's why a lot of our patients are not able to describe their symptoms at great length. […] We know it's LARS but are they having more issues with incontinence, are they having more issues with the frequency or clustering of bowel movements, or are they having more issues with urgency. […] It becomes a little bit easier, at least for me, to put them into those buckets. […] So you can modify the treatment that you offer, the modality that you offer to those patients.—KI06, Colorectal Surgeon



This surgeon expressed that they found PGHD particularly useful for LARS patients due to the variability in symptoms that patients experience and differences in the effectiveness of management strategies based on predominant symptoms. Being able to quickly identify predominant symptoms through the use of PGHD was thought to help inform management in an efficient way.



Assists patients with self-management

What appeared to be more significant, however, was the potential benefit of PGHD for patients themselves when used as a clinical tool. In many cases, participants felt that the use of PGHD helped engage patients in their care through self-reflection and self-management. It was believed that when patients collected data and tracked their health information, they gained a better understanding of their symptoms and were more likely to adopt management strategies. One informant described data collection and availability as a form of empowerment for the patient: “There is a lot of empowerment with certain groups of patients to have that data available. It does encourage self-management and awareness so they can see things changing” (KI02, Colorectal Surgeon). In many cases, participants also believed that the use of PGHD served as an adjunct to history taking, helping patients relay information on their symptom characteristics and impact. KI14, a LARS Nurse, pointed out that patients commonly forget their information when they're in front of their clinician: “Often, you know, you sit in front of the physician, or any health professional and you forget all your information. So, it's just a good reminder for the patient, for sure” (KI14, LARS Nurse). Additionally, few participants emphasized the potential benefit of PGHD in demonstrating clinical progress:


I think that if they keep track of it, you can point back and say, remember how 6 months ago, you were spending X time in the bathroom and you were in Depends. And now, we are at the point where you can leave your house, your pain is better controlled. Like, yes you are still struggling but you have gotten better. And that helps reorient people.—KI03, Colorectal Surgeon



This was described by another Colorectal Surgeon as “an objective record of treatment success” (KI02, Colorectal Surgeon).

However, the use of PGHD was not deemed beneficial for all patients, and informants cautioned against its use in certain cases. KI11, a LARS Nurse, recounted instances where patients had obsessively tracked their health information, generating an excessive amount of data. This participant believed that in such cases, data collection may hinder patient progress:


If I have patients who are obsessively tracking, sometimes I'll say, “Let’s just stop all of this.” They're writing down everything, two thirds of a cup of yogurt and all this stuff. And I'm like, “You need to back off of that a little bit and let’s think about big picture. Like mark it when you have an accident, mark it when you can’t get out of the bathroom, or whatever.” Rather than these kind of really aggressive things if patients are doing well.—KI11 LARS Nurse



In cases such as these, this informant would advise these patients to stop tracking and instead focus on the bigger picture. Similarly, another informant noted that patients who are not “data-driven” may feel overwhelmed by it, and consequently, would likely not benefit from it.




Future directions


Optimal use of PGHD

There were differing perspectives on what types of data would be ideal to ask patients to collect. Some informants felt that a combination of PROMs, such as the LARS score, combined with granular information on bowel function, would be the most helpful. KI01, a Colorectal Surgeon, felt that it was important to obtain a summary measure of symptom severity, through a measure like the LARS score, as well as information on symptom characteristics and impact on quality of life, which could inform management strategies:


I think a combination of both. I think the LARS score just tells you about the degree or the pervasiveness of the problem in their day or in their week. […] But I think the granular data is what tells you where you can intervene.—KI01 Colorectal Surgeon



These forms of data were thought to complement one another and allow for a more complete clinical picture.

Several informants felt that an app or website as a form of patient-facing technology, with a clinician interface, would be helpful to facilitate data collection and review. However, many also highlighted the importance of ensuring the availability of alternative forms of data collection for patients who may not be technologically savvy. One participant stated:


I think for most of us younger people, having a phone in our hands, it's probably a lot easier just to record things on an app than trying to carry a piece of paper and a pen around. For a certain generation, paper and pen is easier. So, I think, having both options.—KI05 Colorectal Surgeon



Informants felt as though graphical displays or data visualizations could help both clinicians and patients understand patterns and trends in symptoms over time, and identify associations between symptoms and potential triggers. It was stated that this could optimize the value derived from the use of PGHD, and enhance its efficiency and effectiveness in clinical settings. Informants felt that data visualizations should be easy to interpret and include comprehensive summaries with information presented using graphical displays to facilitate understanding:


If I can get a summary or a dashboard where I see all the data in one glance, rather than having to go through all of those sheets… sheets after sheets of paper, and then trying to collate all of that data and coming up with an analysis right on the spot when I’m in the middle of a busy clinic. I mean that would absolutely be helpful.—KI06 Colorectal Surgeon



Few participants felt that it would be ideal to integrate a clinical tool directly into the EMR, for example, through MyChart as part of EPIC.


Yeah, I mean, there's so much available on MyChart right now that the patients have as an app on their phone already. So, I mean ideally, it’d be nice to incorporate that directly. So, you have some platform that the patient fills out on their MyChart app, and it goes directly into their EPIC. I think that would be the most ideal because it kind of cuts out the middleman, so to speak.—KI07, Colorectal Surgeon



This integrated system was described as a convenient solution for patients and clinicians, alike, with the data and clinical information accessible in one place.



Opportunities for innovation

A few participants discussed downstream opportunities that may arise from collecting PGHD routinely, namely, the use of artificial intelligence (AI) to assist patients and guide treatment:


You could even have an AI system that would put all of this information together and trigger things of urgency to be reviewed, and maybe even the AI system down the road would be able to be trained on all of the management recommendations themselves. So, the patient would input the problem management stuff and the AI system would spit back the data based on things. I mean, there's almost already so much stuff going on about AI reading radiographs. So, reading an abdominal film is not as complicated as reading an MRI. So, like several steps down the road in technology, that would be really amazing.—KI07, Colorectal Surgeon



This was also raised as a potential future direction by KI04, a Colorectal Surgeon, who saw promise in leveraging PGHD to inform the creation of automated treatment recommendations for LARS self-management using AI. It was felt that this could be used for surveillance in LARS patients, where patients could learn to manage their symptoms somewhat independently using treatment algorithms that provide tailored feedback on management strategies based on patients' symptoms, with the ability to notify the clinician of the presence of red flag symptoms:


It's also quite good as a prompt for patients who are in surveillance programs who don't necessarily need to be seen all the time but you sort of flag a warning and say, right—this is your 3 month LARS score and it's looking like things have changed. Do you want to see a consultant or do you want to see a professional. That's how I would like to use it.—KI02, Colorectal Surgeon



Similarly, another participant noted: “They could have a treatment plan that actually doesn't require contact with the health system, which would be ideal, economically as well.”—KI16 LARS Researcher.





Discussion

This study provides valuable insights into the use of PGHD in the management of LARS, identifying four key domains: data collection practices, data review practices, perceived usefulness, and future directions, each with associated themes. In terms of data collection, informants described varying approaches and types of PGHD, such as bowel diaries and PROMs, with most recommending data collection during the first several months following ileostomy closure when symptoms are most severe. The data review practices domain revealed variability in how data was reviewed and identified several challenges, including time constraints, legibility, completeness, interpretability, and patient compliance. Participants recognized the utility of PGHD in helping clinicians understand trends in patients' symptoms and supporting self-management. Lastly, informants highlighted the potential for future innovation, including the development of patient-facing apps and AI-driven treatment algorithms to optimize PGHD use.

The findings of this study align with broader trends seen in oncology. Within oncology, PGHD has largely been used to track disease-related symptoms, side effects and consequences of treatment, and their impact on quality of life and daily functioning (17). Research has shown that oncologists tend to underestimate patients' symptoms and their impact, which has prompted interventions involving symptom monitoring through the use of PROMs (29). For instance, a randomized controlled trial demonstrated the effectiveness of a symptom monitoring intervention in patients with advanced solid tumors undergoing outpatient chemotherapy. This intervention involved sending email alerts to the clinical team in cases of severe or worsening symptoms, leading to nursing interventions such as telephone counseling, medication adjustments, or referrals. Patients who received web-based symptom monitoring were found to have better health-related quality of life (HRQL), fewer emergency room (ER) visits, fewer hospitalizations, and longer durations of palliative chemotherapy (30). In their discussion, the authors pointed to enhanced clinician awareness and associated improvements in symptom management during routine oncology care as the most likely underlying mechanism conferring clinical benefits (30). Similar benefits have been observed in surgical oncology, particularly with at-home symptom monitoring post-operatively, resulting in significant symptom reductions for patients undergoing thoracic cancer surgery (31). The findings of our study echo these trends, indicating that clinicians perceive the use of PGHD in the management of LARS as beneficial for increasing awareness of patients' symptom burden and its impact on quality of life. One informant perceived PGHD as very beneficial due to the variability in LARS symptoms. In a 2017 systematic review, Keane et al. identified over 30 symptoms experienced by LARS patients (32). This variability makes symptom monitoring well-suited to LARS management. Moreover, the concept of remote symptom monitoring with alerts based on red flag symptoms was discussed by a few informants. While existing programs are currently limited, the benefits observed in oncologic settings suggest that remote symptom monitoring with built in notifications for worsening or red flag symptoms may prove to be very beneficial for LARS patients and should be investigated in the future.

Participants identified several potential barriers to reviewing PGHD in clinic, including time constraints, legibility, completeness, interpretability, and compliance. This is consistent with other barriers to the use of PGHD cited in the literature, including reliability and accuracy of data, forgetfulness of patients, and innate attitudes towards technology (33). Informants in our study described feeling rushed in clinic due to high-volume clinics and busy schedules, which suggests that the current clinical infrastructure may not support the current use of PGHD collection and review. Moreover, participants acknowledged the time commitment required from patients in collecting their data, and expressed disappointment for not being able to spend more time reviewing the data in clinic. This highlights a potential tension between the type of care that clinicians would like to provide and the demands of their clinical workload, prohibiting a comprehensive review of PGHD in the clinical setting. A similar experience was reported in a recent systematic review, which explored the impact of PGHD collection and review on the patient-clinician relationships in surgery and primary care, and found that PGHD improved communication between patients and their clinicians, however, patients expressed a desire for more involvement from their clinicians (18). This underscores the importance of developing tools to enhance the efficiency of data collection and review practices, as well as gaining stakeholder buy-in to establish the infrastructure to support the implementation of such tools in clinical settings.

There are several limitations to this study. We used purposive sampling to recruit providers and research associates with a dedicated interest and expertise in LARS. As such, we collected a very narrow set of experiences and perspectives, which may not be reflective of colorectal surgery settings more broadly. Furthermore, we gained insights from international participants across five countries. However, it is important to acknowledge that the countries represented are high-income countries. Practices and resources in low- and middle-income countries may differ significantly, potentially affecting the applicability of these findings to those settings. Finally, our sample only included health care providers and research associates, and not patients. Research in this field has demonstrated the importance of considering both patient and clinician preferences in the creation of tools that facilitate the collection and review of PGHD (10). Future research will focus on incorporating the patient perspective, as well as including a broader and more heterogeneous sample of informants from different practice settings.



Conclusion

This study highlights gaps in the current use of PGHD in the management of LARS. Data collection practices, data review practices, perceived usefulness, and future directions were identified as domains, each with associated themes. There remains a significant amount of variability in the ways in which PGHD is currently used for LARS management. A clinical tool including various data collection templates and data visualization prototypes could help optimize its use in LARS patients. Future research will incorporate the patient perspective.
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